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In the' Matter of 

CERTAIN UNITARY ELECTROMAGNETIC ) 
FLOWMETERS WITH SEALED COILS 

Investigation No. 337-TA-230 

NOTICE OF COMMISSION DETERMINATION TO REVERSE PARTS OF 
INITIAL DETERMINATION; TERMINATION OF INVESTIGATION ON THE BASIS 

OF NO VIOLATION OF SECTION 337 OF THE TARIFF ACT OF 1930 

AGENCY: U.S. International Trade Commission. 

CICTION: Determination of no violation of section 337 of the Tariff Act of 
1930, 19 U.S.C. § 1337, in the above-captioned investigation. 

SUMMARY: The Commission has determined to reverse those parts of the initial 
determination (ID) of the administrative law judge (ALJ) finding an effect of 
substantial injury and a tendency to substantially injure the domestic 
industry in the above-captioned investigation, The investigation is therefore 
terminated on the basis that there is no violation of section 337. 

FOR FURTHER INFORMATION CONTACT: Jean A. Heck, Esq., Office of the General 
Counsel, U.S. International Trade Commission, telephone 202-523-1693. 

SUPPLEMENTARY INFORMATION: On September 24, 1985, Fischer & Porter Co. filed 
a complaint under section 337. On October 21, 1985, the Commission instituted 
an investigation to determine whether there is a violation of section 337 in 
the unlawful importation or sale of certain electromagnetic flowmeters with 
sealed coils into the United States by reason of alleged infringement of 
claims 1,2,3,4, and 5 of U.S. Letters Patent 4,420,982, the effect or tendency 
of which is to destroy or substantially injure an industry, efficiently and 
economically operated, in the United States. The Commission named Krohne 
Messtechnik GmbH & Co. of the Federal Republic of Germany and Krohne-America, 
Inc., of Peabody, Massachusetts, as respondents. 

On July 30, 1986, the ALJ issued an ID finding a violation of section 
337. On September 15, 1986, the Commission determined to review the effect of 
substantial injury and tendency to substantially injure portions of the ID 
(51 F.R. 33933). All parties submitted briefs on all issues under review and 
on remedy, the public interest, dnd bonding. No other submissions were 
received. 
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The authority for the Commission's disposition of this matter is 
contained in section 337 of the Tariff Act of 1930 (19 U.S,C, 1337) and in 
section 210,56 of the Commission's Rules of Practice and Procedure (49 FOR. 
46123) (19 CFR § 210,56). 

Copies of the Commission's Action and Order and all other nonconfidential 
documents filed in connection with this investigation are available for 
inspection during official business hours (8:45 a,m. to 5:15 p a m a )  in the 
Office of the Secretary, U , S .  International Trade Commission, 701 E Street 
NW,, Washington, DC 20436, telephone 202-523-0161. Hearing-impaired 
individuals are advised that information on this matter can be obtained by 
contacting the Commission TDD terminal on 202-724-0002. 

Secretary 

Issued: October 30, 1986 



UNITED STATES INTERNATIONAL TRADE COMMISSION 
Washington, D C 20436 

In the Matter of 

CERTAIN UNITARY ELECTROMAGNETIC ) 
FLOWMETERS WITH SEALED COILS 

Investigation No. 337~TA-230 

COMMISSION ACTION AND ORDER 

Background 

On September 24, 1985, a complaint was filed with the Commission under 

section 337 on behalf of complainant Fischer 6 Porter Co. of Horsham, 

Pennsylvania, naming Krohne Messtechnik GmbH 6 Co., of Duisberg, Federal 

Republic of Germany, and Krohne-America, Inc, , of Peabody, Massachusetts, as 

respondents. On October 21, 1985, the Commission voted to institute an 

investigation to determine whether there is a violation of section 337 in the 

unlawful importation or sale of certain electromagnetic flowmeters with sealed 

coils by reason of alleged infringement of claims 1,2,3,4, and 5 of  U.S. 

Letters Patent 4,420,982 (the '982 patent), the effect or tendency of which is 

to destroy or substantially injure an industry, efficiently and economically 

operated, in the United States. 

On July 30, 1986, the administrative law judge (ALJ) issued an initial 

determination (ID) finding a violation of section 337. On September 15, 1986, 

the Commission determined to review the issues of effect and tendency to 

substantially injure (51 F.R. 33933). 'All parties have submitted briefs on 

all issues under review, as well as on the issues of remedy, the public 

interest, and bonding. No other submissions were received. 
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Action 

Having considered the ALJ's I D ,  the b r i e f s  o f  the pa r t i e s ,  and the record 

in t h i s  i nves t i gat ion ,  the Commission determined to  reverse the part  o f  the 

ALJ's I D  f i nd ing  that the domestic industry has been subs tant ia l l y  injured and 

the part  o f  the I D  f ind ing  that there i s  a tendency to  in ju re  the domestic 

i n ju r y .  Accordingly,  the Commission determined t o  terminate the inves t i gat ion  

on the ba s i s  that there i s  no v i o l a t i on  o f  sect ion  3 3 7 .  

For  those i s sue s  addressed i n  the ALJ 's  I D  that the Commission determined 

not t o  review, the I D  has become the dec i s i on  o f  the Commission. 

Order 

Accordingly,  i t  i s  hereby ORDERED THAT - 

1. The par t s  o f  the ALJ's I D  f i nd ing  subs tant ia l  i n ju ry  t o  the 
re levant  domestic industry and a tendency t o  subs tant ia l l y  
in ju re  the relevant domestic industry  are reversed; 

2. I n ve s t i ga t i on  No. 337-TA-230 i s  terminated on the ba s i s  that 
there i s  no v i o l a t i o n  o f  sect ion  337; and 

3. The Secretary s h a l l  serve copies o f  t h i s  Act ion  and Order and 
the Commission opinions i s sued i n  connection therewith upon each 
party o f  record in t h i s  i n ve s t i ga t i on  and upon the Department o f  
Health and Human Serv ices,  the Department o f  Jus t i ce ,  the 
Federal Trade Commission, and the U.S. Customs Serv ice,  and the 
Commission s h a l l  pub l i sh  not ice  thereof i n  the Federal Req i s te r .  

Secretary 

I s s ued :  October 30, 1986 
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COMMISSION MEMORANDUM OPINION L/ 
.. 0 - -  Views of Commissioners Stern, Eckes, :3 a 

Lodwick, and Rohr -4 

This investigation, conducted under section 337 of the Tariff Act of 

1930, " was instituted on the basis of a complaint filed by Fischer and 

Porter Company (F&P). The complaint alleged unfair practices in the 

importation and sale of certain unitary electromagnetic flowmeters by 

Krohne-Messtechnik GmbH and Krohne-America, Inc. (collectively referred to as 

Krohne), the alleged effect or tendency of which is to destroy or 

substantially injure an industry, efficiently and economically operated, in 

the United States. The unfair practice alleged was direct infringement of 
, I\ . 

- 1/ The following abbreviations are used in this opinion: 
ALJ = Administrative Law Judge 
CX = Complainant's Exhibit 
IA = Commission Investigative Attorney 
ID = Initial Determination 
RX = Respondents' Exhibit 
TR = Transcript of Evidentiary Hearing. 

- 2/ 19 U.S.C. 1337. 
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claims 1, 2, 3, 4, and 5 of the F&P's U , S .  Letters Patent 4,420,982 (the '982 

patent), in the sale and importation of certain unitary electromagnetic 

f lowmeters. - 3/ 

On July 30, 1986, the ALJ filed an ID finding a violation of section 337 

in the above-captioned investigation, The ALJ found F&P's patent to be 

valid and enforceable and infringed by electromagnetic flowmeters sold and 

imported by Krohne. He also found a domestic industry consisting of FGP's 

facilities devoted to the research, development, manufacture, marketing, and 

servicing of flangeless electromagnetic flowmeters made in accordance with the 

'982 patent. The ALJ found the domestic industry to be efficiently and 

economically operated. Moreover, the ALJ found that respondents' imports had 
I 

the effect and tendency to destroy or substantially injure the domestic 

industry. The ALJ, therefore, found a violation of section 337, 

Respondents petitioned for review of the patent and injury issues in the 

111. Complainant and the IPI filed replies. On September 15, 1986, the 

Coiirmission ordered review of the issues of whether the importation or sale of 

Krohne's electromagnetic flowmeters had the effect or tendency to destroy or 

Substantially injure an industry in the United States The parties filed 

their respective submissions on those issues as well as on remedy, the public 

3/ 50 Fed. Reg. 45175-45176 (October 30, 1985). - 
- 4/ The procedural history of this investigation up to the filing of the ID 

is recounted in the ID itself (ID pages 1 - 4 ) .  

!j/ 51 Fed. Reg. 33933 (September 24, 1986). 
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interest, and bonding. Complainant and respondents filed their respective 

replies. No other submissions were received. On October 30, 1986, the 

Commission determined to: reverse the ALJ's conclusion of a violation of 

section 337. 

EFFECT OF THE COMMISSION'S DETERMINATION 

The Commission has determined on review to reverse the CILJ's findings on 

the effect and tendency to substantially injure the domestic industry. The 

effect of the Commission's determination is to find no violation of section 

337 in this investigation, 

Those findings of fact and conclusions of law in the ID which were not 

reviewed have become the Commission's determination pursuant to 19 C.F.R. 

§ 210.53(h). 

substantially injure have been reversed. The CILJ's findings of fact 

concerning injury have been adopted only to the extent that they are not 

inconsistent with the Commission's determination or this Opinion. 

The ALJ's conclusions of law concerning effect and tendency to 

Thus, the Commission has found that (1) F&P's '982 patent is valid and 

enforceable; (2) certain electromagnetic flowmeters sold and imported by 

Krohne infringe the '982 patent, (3) there is a domestic industry consisting 

of F&P activities under the '982 patent, (4) the domestic industry is - 

efficiently and economically operated, and (5) the importation and sale of- 

flowmeters by Krohne does not have the effect or tendency to destroy or 

substantially injure the domestic industry, Consequently, the Commission has 

determined that there is  no violation of section 337 in this investigation. 
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UISCUSSION 

1 ,  ,Introduction 

FdP manufactures two models of flowmeter under the '982 patent, the 

MINI-MAG and the K-MAG. These flowmeters have flow tubes with diameters 

ranging from 1/10 to 4 inches. '/ 

flow tube coated with a teflon-like material and an overall accuracy rating of 

1.0 percent, Its K-MAG has a ceramic flow tube and an overall accuracy 

rating of 1 , O  percent. a /  
DELTA-FLUX models, both have ceramic flow tubes. '/ 

the DELTA-FLUX is 2 percent and that of the ALTO-FLUX is 0,5 percent. - 
Although both of complainant's models have size ranges of from 1/10 inch to 4 

Complainant's MINI-IYIAG flowmeter has a 

The imported flowmeters, the ALTO-FLUX and the 

The overall accuracy of 

10/ 
, 

inches in diameter, only complainant's MINI-MAG and K-MAG models with flow 

FF 5, CX-36, CX-37. 

FF 450, F-F 509. 

FF 451, FF 509. 

RX-1. Respondents argued extensively before the ALJ and the Commission 
that customer preference for their product is due to its ceramic flow 
tube and sintered-in platinum electrode construction rather than due to 
any of the features patented by the complainant. Respondents contend. 
that any injury done to complainant is due to customer preference for 
features not covered by the patent. Thus, respondents argue there is n o -  
nexus between the alleged unfair act and any injury to the complainant. 
Respondents also argued that any injury to complainant is due to 
complainant's defective products, poor service, and inadequate 
marketing. In view of our findings on injury, we do not find it 
necessary to reach these issues. 

FF 509. 



PUBLIC VERSION 

5 

tubes of from 2 to 4 inches in diameter are made in accordance with the '982 

patent, - 11/ and only DELTFI-FLUX and FILTO-FLUX flowmeters with diameters of 

from 2 to 4 inches were found to infringe that patent. -- 12/ 

In its complaint, filed September 24,  1985, F&P asserted that only the 

MINI-MAG model was made in accordance with the '982 patent. The K-MFIG model, 

on the market since early 1985, - 13/ was not mentioned in the complaint. 

the time that F&P filed its complaint, F & P ' s  position was that all of its 

A t  

MINI-MAG models were made in accordance with the '982 patent. Prior to the 

start of the evidentiary hearing, and after discovery had been completed, 

complainant stipulated that only MINI-MFIG and K-MFIG models with flow tubes of 

diameters greater than two inches were made in accordance with the '982 

patent, .- 14/ 

Given the evidentiary stipulation, the FILJ properly held that the 

domestic industry consisted of F & P ' s  activities concerning its electromagnetic 

flowmeters having flow tubes with diameters of from 2 to 4 inches. 

Complainant, however, only submitted data concerning the sales, profitability, 

- 11/ FF 5,  RX-113 at Stipulation 5 .  

1. 

- 12/ I D  51,  ID  6 3 ,  I D  3 0 4 .  

13/ TR 490, F'F 466.  -. 

- 14/ FF 5, RX-113. We are convinced that complainant knew, or should have 
known, at the time that its complaint was filed that its models under 
two inches in diameter were not made in accordance with the '982 
patent. .Indeed, coinplainant has not argued that it believed its models 
with flow tubes less than two inches in diameter were made in accordance 

(Footnote continued on next page) 
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and inventory of its total MINI-MAG and K-MCIG product lines. Thus, such data 

supplied by complainant was not specific to the domestic industry in this 

investigation. Respondents, however, supplied data specific to flowmeters 

within the specific size range of the domestic industry. 

2. Effect to Substantially Injure 

It is now well-settled that satisfaction of section 3 3 7 ' s  injury 

requirement does not automatically follow from proof of infringement of an 

intellectual property right, Corning Glass Works V_S. International Trade 

Commission, 799 F.2d 1559, 1566 (Fed, Cir. 1986) and Textron .L ,U,J 

International Trade Commlssion, 753 F.2d 1019, 1028 (Fed. Cir. 1985),  Thus, 

F&P must show more than infringement of its patent by respondents to establish 
I 

injury in this investigation. 

We recognize that the holder of an intellectual property right, who is 

entitled to exclude others entirely from using that right, is required to show 

a smaller quantum of proof of injury in order to prevail under section 337 

(Footnote continued from previous page) 
with the patent at the time that the complaint was filed. We note that 
Commission rules require complaints to be filed with domestic industry 
data broken out. Commission rule 210.20 (a)(8) states in pertinent part: 

Include a statement of facts indicating the effect or tendency to 
substantially injure. Such a statement would normally include the 
volume and trend of production, sales, and inventories of the 
involved domestic article; a description of the facilities and 
number and type of workers employed in the production of the 
-I___-I- involved domestic article; profit-and-loss information covering 
overall operations and operations concerning the- involved dome-sJdc_ 
article; pricing information with respect to the involved domestic 
article; I . . . (Emphasis supplied.) 
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than would be required in a non-intellectual property-based case. Textron v. 

U,S. International Trade Commissioj, 753 F.2d 1019, 1029 (Fed. Cir. 1985); 

Bally/Midway v. U.S. International Trade Commission, 714 F.2d 1117, 1124 (Fed. 

Cir. 1983). The Court of Appeals for the Federal Circuit (CAFC) has declined 

to articulate the quantum of injury that is necessary to satisfy the injury 

requirement, holding that determination of injury is the type of question 

which the Commission is best suited to answer. CoEninq Glass Works, at 1568. 

Moreover, the CAFC has also held that the determination of injury necessarily 

must be based upon the particular facts of each case, and thus, is not 

controlled by Commission precedent. Corninq Glass Works, at 1568. 

Complainant F6P has a more difficult task in showing a causal connection 

between the infringing imports and injury than do complainants in some other 

investigations involving patent infringement because the relevant market 

contains non-infringing substitutes for the patented article. In addition to 

the patented article, the market contains non-infringing flanged and 

flangeless electromagnetic flowmeters, as well as other types of flowmeters 

which, depending on the particular application, can be substituted for 

electromagnetic flowmeters. -- "' 
assumption that sales to Krohne would have gone to complainant in the absence 

of importation of the infringing flowmeters, or that any -injury suffered by 

complainant is due to competition from respondent alone. 

Complainant thus cannot-rely on the 

- 15/ ID 84-85 and FF 499, FF 508, FF 520. 
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16/ a. Constructed Domestic Industry Data -.-' 

Complainant has maintained throughout the investigation that it does not 

keep its business records by size of model. Thus, nearly all - 17/ of the 

economic data supplied by the complainant concerned total sales and production 

of the MINI-MAG and K-MAG in dollar amounts, regardless of whether the models 

were within the domestic industry size range. Complainant's sales manager 

gave an estimate of the percentage of the unit sales of the MINI-MAG model 

that were within the domestic industry. - The sales manager was not able 

to estimate the percentage of K-MAGs that were within the domestic industry 
19/ 

because F&P had been marketing the K-MAG for a relatively short time. - 
4 In place of certain specific domestic industry data, the ALJ constructed 

domestic industry data by multiplying AoJJgr figures given by FCP concerning 

its total MINI-MAG and K-MAG product line by the estimate o f  unit sales given 

by F&P's sales manager. Thus, the ALJ's findings concerning sales revenue, 

profitability, capacity, and inventory were based on (1 )  an assumption that 

the trends in the domestic industry and complainant's total MINI-MAG and K-MAG 

product-line were identical and ( 2 )  complainant's sales manager's estimate of 

the percentage of unit sales of the MINI-MAG that are within the domestic 

- 16/ Confidential Data is discussed in general terms where possible 
throughout this opinion. 

- 17/ Complainant supplied data specific to the domestic industry for lost 
sales and pricing. As discussed below, the pricing data was largely 
unusable, 

_- 18/  '1-R 4 9 0 .  

-- 19/ The record shows that sales of the K-MAG constitute a small percentage 
of total MINI-MAG and K-MAG sales. FF 488. 
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industry size range. The ALJ justified his use of constructed data in the 

f o 1 1 ow i ng man ne r : 

While complainant has provided sales and profitability data with 
respect to MINI-PIFIG and K 4 A G  flowmeters, it has stated that it 
does not keep such data for flowmeters 2-4 inches in diameter. 
(FF 491). Given the common production facilities and employees 
used for the manufacture of flangeless magnetic flowmeters of 
all sizes by F&P,  it is unlikely that profitability, employment 
and capacity data for the industry at issue could involve more 
than a simple allocation, and such an allocation would have no 
effect on trends, Nonetheless, complainant, through its 
business manager for flow products (FF 492), estimated that 
c 3 of its total sales were accounted for by the 
relevant flowmeters of 2-4 inches in diameter. (FF 492). 
Respondents' sales of flowmeters 2-4 inches in diameter 
accounted for between [ ] percent of their sales during 
1983-1985. (FF 493). Furthermore, key data used by the 
Commission in assessing causation, such as lost sales and price 
competition, were available on the basis of relevant flowmeter 
sizes. 

ID at 76, footnote 36. 

We do not adopt the FILJ's use of constructed data. We find that the 

record does not support the assumption that trends in the domestic industry 

and F&P's entire product line are identical. Moreover, because F&Pls estimate 

of sales of the patented product concerned _unit sales, we find that F & P ' s  

estimate cannot be used to construct valid domestic industry data from total 

product line data provided by F&P in dollar amounts. 

Complainant and the IA argued that a complainant should not be precluded 

from relief under section 337 merely because it does not maintain its records 

in the normal course of business in a manner that would enable it to provide 

precise domestic industry data. Complainant F&P and the IA contend that the 

evidence of record was reliable and probative and that the FILJ was entitled to 

rely upon it. Complainant argues that it had carried its burden of proof with 

respect to substantial injury and it was up to respondents to rebut that 
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proof. In this regard, complainant states that it had offered its invoices to 

respondents during discovery, and that respondents were free to use those 

invoices to rebut complainant's case 

By their arguments, the IA and complainant appear to seek to shift the 

burden of persuasion to respondents. Under the Administrative Procedure Act 

(APA), specifically 5 U.S.C. f 556(d), "the proponent of a rule or order has 

the burden of proof", except as otherwise provided by statute. Section 337 

does not contain an exception to this f3PA provision. Thus, complainant F6P 

has the burden of proof on all issues on violation including "effect and 

tendency to substantially injure." Under 5 U.S.C. f 556(d), F6P must meet 

that burden by reliable, probative, and substantial evidence of record. 
I 

Moreover, the Commission has stated on several occasions that complainant 

bears the burden of establishing injury and a nexus between the respondents' 

unfair acts and the injury to the domestic industry, See, Optical Wavequide 

Fibers, Inv. No. 337-TA-189, USITC Pub. 1754 (1985), at p. 10, a f f l d .  sub nom. 

C_prninq Glass Works., v. U.S.I.T.CA, 799 F.2d 1559, (Fed. Cir. 1986); Drili, 

Point Screwp_, Inv. No. 337-TA-116, USITC Pub. 1365 (1983) at pp. 16-17; 

Vertical Millinq Machines, Inv. No. 337-TA-133, U S I K  Pub. 1512 (1984) at p. 

42, aff'd. sub nom, Textron, v, U.S. International Trade Commissiog, 753 

F.2d 1019 (Fed. Cir. 1985). 

F&P contends that it should not be denied relief merely because it does 

not keep its business records by unit size. F&P, however, has not established 

that its position is any different from that of other complainants having a 

diverse product line, only part of which is covered by the U.S. patent in 

issue. It is complainant's burden to establish substantial injury under 
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sect ion  337. That burden carinot be ccrrriud i n  this  inves t i gat ion  with data 

Lhat i s  riot spec i f i c  to the domeslic industry.  The f ac t  ltial complairidnt does 

not iiicrintdin i t s  business  records segregdted by s i ze  does not absolve 

cotiipldindrit o f  i t s  bur.den of proof i n  th i s  i nves t i gat ion .  -- 20/ 

F i n a l l y ,  we construe complainant 's  statement that respondents could have 

used coinplainant' Y offered invoices to rebut coniplainarit' s case a s  an 

admission that complainant could have provided the data spec i f i c  to  the 

domestic industry if i t  had chosen to  do so .  I t s  r d i l u re  t o  provide th i s  

data, thus,  cannot be excused because o f  impos s i b i l i t y .  

b. Market Share_, 

As the A L J  recognized, determining the market share o f  the accused 

flowmeter imports i s  complicdted by the fact  thdt the U . S .  flowmeter market 

contains non-infringing subst i tutes  f o r  ttie pdtented a r t i c l e .  The lack 

o f  spec i f i c  data concerning the s i ze s  o f  electromagnetic flowmeters produced 

by other. supp l ie r s  i n  the market i s  dn addit ional  complication. '-- 

22/ 

a/ 

=/ 

....- 22/ 

The Commission notes that complainant has expressed l i t t l e  in teres t  i r i  

reniedyiriy the def ic ienc ies  o f  i t s  domestic industry data.  I n  the not ice  
o f  review the Commission asked the par t ie s  t o  address the i s sue  of 
whether a remdnd to  the ALJ t o  tdke dddit iondl  evidence would be-helpfu l  
i n  concluding t h i s  i nves t i gat ion .  5 1  Fed. Reg. 33933, September 24, 
1986. Coiiiplainarit d i d  not respond thdt such a remand would be he lp fu l .  
Complainant re i terated i n  i t s  b r i e f  on review that  i t  does not keep i t s  
bus iness  records segreyated by un i t  s i z e  arid thdt i t  i s  not required to  
provide ttie Conimissiori with such segregated data.  Complainant 's  Review 
B r i e f  at 12-14. 

I D  84-85. 

:ID 86. 
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The ALJ's determination of market share was based, in part, on a U,S, 

market report, the Frost and Sullivan Report. ' -  23/ This report, made 

available in 1984, provides market shares of the major producers in the U.S. 

electromagnetic flowmeter market for the year 1983. - 24/ This report 

attributed a certain percentage of the market for electromagnetic flowmeters, 

both flanged and flangeless, to F6P. "I The report did not attribute a 

specific market share to Krohne. The ALJ constructed market share data for 

Krohne, in part, by attributing the percentage of market share found in the 

Frost and Sullivan Report to F&P for not only 1983, the year for which the 

market share estimate was made, but also for the years 1984 and 1985. The ALJ 

also relied upon Krohne's actual sales figures for the relevant market (2 to 4 

inch flow tube diameter) and an estimate of F&P's sales in the relevant 

market. This estimate was made by multiplying F&P's total sales of MINI-MAG 

and K-MAG by F&P's estimate of its unit sales of flowmeters in the domestic 

industry as a share of total sales. 2" 

I 

We note that the ALJ's market share 

--- 

=/ CX-20. This confidential, proprietary report is marketed to interested 
members of the industry. 

E/ CX-20, Complainant's Review Brief at 3. 

- 25/ CX-20, Bates No. 00411. 

261 The FILJ's calculation of market share, found in FF 498(c), can be 
explained as follows: 

1 .  The FILJ made an assumption of complainant's actual market share 
for flangeless magnetic flowmeters in the 2-4 inch range for years 
including 1984 and 1985 based on the estimate taken from the Frost 
and Sullivan Report's of complainant's 1983 market share for flanged 

(Footnote continued on next page) 
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calculation, based as it was on the assumption that complainant's market share 

remained constant, did not show a market shift away from the complainant. 

The Commission finds that the ALJ's calculation of Krohne's market share 

was without sufficient basis in the record, Although the data contained in 

the Frost and Sullivan Report may have been accurate for 1983, the record does 

not establish that the same data were also accurate for the years 1984 and 

1985. We note that the '982 patent issued on December 20, 1983, and thus its 

impact on the market is not reflected in the 1983 industry data. We also find 

that there is insufficient basis in the record for the ALJ to use 

complainant's estimate of unit sales within the relevant size range to 

construct market share data for the entire industry, The only support for 

this assumption in the record is the finding that a certain percentage of 

(Footnote continued from previous page) 
as well as flangeless magnetic flowmeters in all sizes. 

2. The ALJ constructed figures for complainant's unit sales of 
flangeless magnetic flowmeters in the relevant size range for the 
years 1982-1985 by multiplying complainant's total sales by the 
estimate of percentage of unit sales made by complainant's sales 
manager. 

3. The ALJ used the assumed market share and the constructed sales 
figures to calculate the size of the entire flangeless market in the 
2-4 inch range, For example, in 1985, if the percentage of this 
market belonging to complainant totalled 1,952 unit sales (the 
complainant's total sales multiplied by complainant's estimate of 
percentage of sales in the relevant market), the ALJ extrapolated 
that 100 percent of this market would total 7,230 unit sales. 

4. Finally, the ALJ divided respondents' actual unit sales in the 
relevant market by his calculation of total sales in the market in 
order to determine respondent's market share. 
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Krohne's sales are in the relevant market, a percentage which in our 

view is only marginally comparable. 

c. _Sales and Profitability. 

The QLJ found that the domestic industry experienced a decline in sales 

revenue and profits in 1985. This finding, however, was based on figures 

relating to F6P's flangeless flowmeters up to 4 inches in diameter, which 

includes flowmeters outside the domestic industry, viz., flowmeters less than 

a/ 
2 inches in diameter. 

Because complainant F6P did not furnish sales revenue and profit data for 

, the domestic industry as the domestic industry is defined in this 

investigation, valid conclusions about sales and profits in the domestic 

industry cannot be derived from the evidence of record. The RLJ's conclusions 

are based on an assumption that the sales and profits of the domestic industry 

follow the same trends as F&P's entire product line of flangeless 

electromagnetic flowmeters. There is nothing in the record to support the 

FILJ's assumption, and we cannot find that domestic industry sales and profits 

have declined based on the evidence of record. 

d. Domestic Industry's Capacity and Inventory 

The FILJ found that substantial excess capacity existed in the domestic 

industry. He based this finding on F&P's estimate of its production capacity 

E/ FF 4 9 3 .  

- 28/ ID at 85, FN 47. 
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for MINI-MFIG flowmeters 1985, operating one shift, and its actual production 

of MINI-MAG and K-MAG units in 1985. -- 29/ 

domestic industry capacity, the FILJ specifically held that F&P could meet 

domestic requirements. - 30' 

address the production capacity of the K-MFIG in his analysis. However, the 

ALJ made several findings of fact 

ceramic flow tubes that form an essential part of the K-MFIG. We determine 

that these findings together with the production capacity findings for the 

MINI-MAG can support a finding that the domestic industry has excess 

capacity. 'The excess domestic capacity, however, far exceeds the shipments of 

infringing imports. - 32/  Therefore, factors other than infringing imports 

are responsible for the under utilization of domestic industry capacity. We 

Referring to his findings on 

We note that the FILJ did not specifically 

concerning F&P's supply of  imported 

determine that in view of the total record, the finding of excess domestic 

capacity alone cannot support a determination ,of substantial injury. 

The FILJ found that FGP's year-end inventory of MINI-MFIG and K-MFIG 
3 3/ 

flowmeters (parts and finished goods) increased from 1984 to in 1985. - 
This finding, however, was based on data which includes inventories of 

flowmeters outside of the domestic industry. 

concerning domestic industry inventory cannot be based on the data of record. 

We determine that a finding 

.. 29/ - I D  86. 

a/ ID 97. 

3J/ FF 544 - FF 561. 
g/ Compare FF 497 with FF 4 4 2 .  

33/ ID 86. 
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e .  P r i ce  Competition 

Because the pr i ce  comparisons submitted by the pa r t i e s  were not 

legit imate f o r  var ious reasons, the ALJ performed h i s  own p r i ce  

anal.ys is.  The ALJ sought t o  compare pr i ces  o f  the F&P K-MAG and the 

Krohne ALTO-FLUX because both o f  these models have ceramic spools  and are 

comparable i n  accuracy. The ALJ d i d  not f ind a pattern o f  underse l l ing,  but 

3 5/ 
found instead "pr ice  competition." - The ALJ found one instance where 

Krohne had pr iced i t s  product lower than F&P and one instance where F&P had 

pr iced i t s  product lower than Krohne. - 36' I n  addit ion,  the ALJ found that 

I Krohne and a customer had entered in to  an OEM agreement in 1993 that was 

renewable year l y .  The ALJ found that t h i s  customer accepts b ids  from both 

Krohne and F&P and that  Krohne made i t s  sa le s  t o  t h i s  customer because o f  

lower p r i ce s .  - 3 7/ 

Past  Commission pract ice  has been t o  consider underpric ing a s  a factor  in  

analyzing subs tant ia l  in jury  by imports. See, e , g . ,  D r i l l  Po in t  Screws for  

Lrrywall Construct ion, I n v .  337-TA-116, USITC Pub. 1365 (1993); Vert i ca l  

--- M i l l i n q  Machines, I n v .  337-TA-133, USITC Pub. 1512 (1994); and Opt ica l  

I 34/ I D  93, FN 50. Both F&P and Krohne have l i s t  p r i ce s ,  but because of 
heavy d i scount ing,  l i s t  p r i ce  comparisons reveal  l i t t l e  about ac tua l '  
p r i ce  competition. See FF 656, FF 660-663, FF 665-667, FF 672. 

.. 35/ - ID 94, 

%/ I D  94. 

- 37/ I D  94 
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Wxequide Fibers, Inv. No, 337-TA-189, USIrC Pub. 1754 (1985), The ALJ did 

not find clear evidence o f  underpricing in this investigation. He found only 

three comparable sales, and determined that there was underselling in only two 

o f  those sales. The FlLJ characterized Krohne's pricing practices as price 

competition, 

suppliers in the marketplace, we decline to consider "price competition" as a 

factor to be weighed heavily in determining whether substantial injury has 

been caused by imports. Based on the data of record, the Commission finds no 

pattern o f  underselling by Krohne in this investigation. 

Since price competition occurs anytime there are at least two 

f. Lost Sales 

The ALJ found that in order to establish causation complainant must show 

that: "(1) it lost sales to respondents rather than to non-infringing 

competition; and (2) respondents' sales were at the expense of complainant, 

not at the expense of the non-infringing competition." - 38' In the context 

of the ALJ's entire lost sales analysis, we interpret the first criterion to 

be that the sales in question must have been made by respondents, not by a 

non-infringing competitor. 

The ALJ found that in order to meet the second criterion complainant must 

show that it sold or offered to sell a comparable patented product during a 

comparable period to a customer who purchased the Krohne product or that- the 

purchaser considered complainant's product to be an alternative to Krohne's 

38-/ ID 8 8 .  
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product. Relying on Convertible Rowing Exercisers, Inv. No. 337-TA-212 (1985) 

(unreviewed initial determination), the ALJ held that complainant need not 

show that sales made by Krohne would definitely have gone to F&P. - 39/ 

The ALJ found that complainant F&P had met the criteria for lost sales 

The ALJ calculated these lost sales as with respect to four customers. -- 40/ 

a percentage of Krohne's and F&P's total sales - 41/ 'The calculated 

percentage was quite small in 1985 and slightly under half that amount in 

1984. 42 / 

We determine that Krohne's sales to two customers 43/  - and Krohne's 
%/ sales to one customer after the introduction of the K-MRG in 1985 

qualify as lost sales. We find, however, that the sales to one customer - 
prior to FGP's introduction of the K-MRG which is equipped with a ceramic flow 

tube in early 1985, and the sales to another customer - 46/ do not qualify as 

lost sales as found by the ALJ. 

1 45/ 

ID 8 8 .  

ID 87-91. 

F&P's sales data was constructed by multiplying total sales revenues by 
the estimate of unit sales made by complainant's sales manager. 

ID 92-93. 

FF 595-604 and FF 605-613. 

FF 568(a ) .  

FF 564-569. 

FF 581-583. 



PUBLIC VERSION 

19 

The ALJ found that one customer 47/ -'- was concerned with how well a 

flowmeter could withstand abrasive coal slurries when evaluating flowmeters at 

a pilot plant in 1983. Prior to purchasing Krohne electromagnetic flowmeters 

in 1983, this customer was using F&P non-ceramic electromagnetic flowmeters as 

well as other models. -.- 48' 

purchased as direct replacements for existing flowmeters, but for use in the 

The ALJ found that the Krohne meters were not 

coal slurry application. He also found that this customer had concluded that 

ceramic flow tubes were superior to non-ceramic flow tubes for this 

application and bought Krohne flowmeters without opening the purchase to 

bids. - 49/ 

We believe that the sales to this customer prior to F&P's introduction of 

the K-MAG, in early 1985 do not qualify as lost sales. There is evidence in 

the record that teflon-lined flow tubes are not suitable for abrasive 

slurries. "/ The ALJ did not discuss this evidence. 

attributed no significance to the fact that the customer had concluded that 

Moreover, the ALJ 

ceramic flow tubes were superior for the coal slurry applications, and thus, 

purchased flowmeters from Krohne without opening the bidding to others. We 

. '  believe, however, that Krohne's sales to this customer after the introduction 

of the K-MAG in early 1985 qualify as lost sales as found by the CILJ 

47J FF 566.  

48/ ID 89.  

e/ ID 89. 

.-_- SO/ FF 451, FF 501. 

.- 
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51/ 
Although the ALJ found that Krohne's sales to one customer - 

qualified as lost sales to F&P, the FILJ acknowledged in his findings that a 

non-infringing competitor was the next lowest bidder to Krohne in the sale to 

this customer. The ALJ did not mention the non-infringer's lower bid in 

his analysis, nor did he discuss earlier, unsatisfactory dealings that F&P had 

had with this customer. While anecdotal instances of customer dissatisfaction 

may not be sufficient to disprove a causal nexus between imports and injury, 

we believe that they are probative with respect to the decision of a single 

purchaser to avoid a specific supplier. Moreover, there is no evidence in the 

record to support F&P's assertion that the non-infringer's flanged meters were 

not suitable for this customer's needs. After deducting the sales that we 
I 

find do not qualify as lost sales, we find that sales lost to Krohne by F&P to 

be approximately 65 percent of the amount calculated by the ALJ f o r  1984 and 

80 percent of the amount that the ALJ calculated for 1985. 

The Commission determined in Optical Waveguide Fibers, Inv. No. 

337-TFI-189, USITC Pub, 1754 (1985) at 13,  aff'd sub nom. Corninq Glass v. 

U.S.I.T.C., 799 F.2d 1559, (Fed, Cir. 1986) that "the mere existence o r  

threat of some lost sales is not necessarily sufficient for what is required 

is a 'significant share' of the market, or  a 'significant amount' of such 

sales I . . , ' I  Given that there is not sufficient evidence in the record to 

compute lost sales as a percentage of total sales, it is not possible to 

determine whether the sales lost by F&P to Krohne are significant, 

51/ :ID 90-91. 

lj2/ FF 581. 

-- 
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In summary, we find that the complainant has not carried its burden of 

proof to establish that the domestic industry has suffered substantial injury 

by reason of Krohne's infringing imports. Because of the presence of 

non-infringing substitutes in the marketplace, complainant cannot rely on the 

assumption that any injury it has suffered is due to respondents' unfair act. 

Complainant has not provided the Commission with specific domestic 

industry data, despite the fact that such data is within its control, and 

complainant does not explain why presenting the data in usable form to the 

Commission would impose any more of a hardship on it than it would on any 

complainant with a diverse product line. In addition, no shift of market 

share from complainant has been established in this investigation. 

Respondents were not found to be underselling. There were few lost sales 

established, and it is impossible to determine from the record whether those 

sales are significant. While excess domestic capacity has been established, 

that finding alone cannot support a determination of substantial injury. 

3. Tendency to Substantiplly I n i w e  

In Sorninq Glass Works, the U . S .  Court of FIppeals for the Federal Circuit 

(CAFC) held that "where the asserted injury is based on projections of future 

injury, i.e., on a 'tendency to substantially injure', the record must 

establish the existence of relevant conditions or circumstances from which 

probable future substantial injury can reasonably be inferred," Corning Glass 

__. Works at 1567-68. The CAFC specifically declined to enunciate a legal 

standard with respect to the threshold of injury required to establish a 

"tendency" to substantially injure, but rejected the standard that unfair 
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methods or acts that result in even "conceivable losses of sales ' I  establish 

injury to the domestic industry. Cornins Glass Works, at 1568. 

Following the guidelines set forth in Methods for Extrudinq Plastic 

Tubing, Inv. No. 337-TA-110, 218 U.S.P.Q. 348 (1982), and Reclosable Plastic 

E*, Inv, No. 337-TA-22, 192 U.S.P.Q, 674 (1977), the ALJ considered foreign 

cost advantage and production capacity, ability of the imported product to 

undersell complainant's product, and the potential and intent to penetrate the 

U.S. market in finding a tendency to injure. -- 53/ 

The ALJ found that cost of production requirements are not helpful in 

this investigation because FGP's and Krohne's cost data are on different 

bases, with FGP's basis including the cost of an electronic converter and 

Krohne's basis excluding it. 54' We adopt this finding. 

0 

The ALJ's finding of excess foreign capacity is apparently based on the 

fact that Krohne does not allocate its orders on a per country basis, but 

rather fills orders on a first-come, first-served basis. Thus, the ALJ 

rejected Krohne's argument that it serves a world-wide market and only a fixed 

percentage of its capacity is available to the United States, and made a 

finding that excess foreign capacity exists. - 55' We do not find, however, 

that the record as a whole supports the ALJ's finding of excess foreign 

capacity. We note that there is no evidence of record that-foreign markets 

I- 53/ IO 9 5 .  

54/ _- ID 97. 

5J?/ IO 98. 
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are saturated or that the U.S. market is being targeted. ' Thus, it would be 

speculation to find that merely because Krohne fills orders on a first-come, 

first-served basis, more foreign capacity is available for shipments to U.S. 

markets. 

The ALJ found that profit margins at both Krohne-Germany and 

Krohne-America show that 

57/ However, given that c 1 -  
Krohne-America's net profit margin [ 1, we do not believe that 

c 3 are likely. 

The ALJ found that Krohne has the capability to continue making sales in 

the U.S. market. Krohne has a network of independent sales representatives in 

the United States, and Krohne-America has 

c 1. - 58/ The ALJ based his finding of 

a tendency to injure, in part, on Krohne's intention to remain in the U.S 

market. In making this determination, the ALJ did not find that Krohne had 

the intention of increasing shipments to the United States, but found instead 

that the record indicates that Krohne has demonstrated the ability to compete 

effectively in the United States market. 591 

The ALJ acknowledged that Krohne-America's shipment levels [had declined] 

in the first quarter o f  1986, relative to the same period of 1985, but he 

%/ FF 682-683 and FF 562. The Krohne-Germany profit margin referred to by 
the ALJ concerns gross profits. l'he record does not contain any 
information on Krohne-Germany's net profits. 

57/ I D  97. -_- 

5&/ ID 99. F'F 690, FF 4 4 2 ,  FF 689, F'F 691. 

59/ :ID 99. 
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determined that in light of a [ 3 from Krohne-Germany 

during 1983-1985 and Krohne-America's inventory level, use of the 1986 

shipment levels to project future trends was unreliable. 60' 

based on the evidence of record, that Krohne-America's shipments of infringing 

flowmeters have been [ While total shipments from 

Krohne-Germany [ 1, this data is not specific to 

Krohne's infringing products. - 

We determine, 

1. - 61/ 

62/ 

In assessing tendency to substantially injure, the Commission focuses on 

the potential and the intent to penetrate the U.S. market. See, k g . ,  Methods 

for Extrudinq Plastic Tubinq and Reclosable Plastic Bag?, supra. 

investigation, the QLJ based his finding of a tendency to substantially injure 

In this 
4 

on Krohne's intent to remain a factor in the U.S. market. The Commission has 

determined that the record does not support a determination of substantial 

injury. We decline, therefore, to find that respondents' intent to remain in 

the market can support a determination of a tendency to substantially injure 

in this investigation. Such a determination would be contrary to the 

Commission's holding in Optical Waveguide Fibers, aff'd sub nom. Corning Glass 

. &rks u .  U.S.I.T.C., 799 F.2d 1559 (Fed. Cir. 1986). In that investigation, 

the respondents were importing a small amount of optical fiber, 

fi/ Krohne-America's shipments of infringing units were found to total [ 3 
in 1982, [ 3 in 1983, [ 3 in 1984, [ 3 in 1985, and [ 3 for the 
first quarter of 1986. FF 444. 

..- 62/ FF 442 
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insufficient to cause substantial injury, and intended to continue to import 

small amounts. The Commission declined to find a tendency to substantially 

injure in that investigation because the record showed that imports had had no 

substantial adverse effects on the domestic industry, and the complainant had 

not demonstrated that the situation would be otherwise in the future. Optical 

Waveguide Fibers at 19. 

In summary, we determine that complainant has not shown that relevant 

conditions or circumstances exist to establish a tendency to substantially 

injure as required by Corninq Glass Works. Complainant has not proven that it 

has been substantially injured by respondents' present level of importation 

and sales, and the evidence of record does not indicate that respondents' 
I 

present activities are likely to change in any way that would tend to cause 

substantial injury in the future. Sales of infringing flowmeters 

c 3 since 1984. Krohne-America's profit margin [ I ,  and 

thus [ 1 in Krohne's prices are unlikely. Krohne-Germany serves a 

world-wide market, and there is no evidence of record that the foreign markets 

are saturated. Moreover, there is no evidence of record indicating that 

Krohne intends to target or expand in the U.S. market. Finally, the record 

does not demonstrate a market shift away from complainant. 

4. Conc lus ion 

Based on the foregoing, we determine that neither an effect nor tendency 

to substantially injure the domestic industry by reason of infringing imports 

,has been established in this investigation. We therefore determine that there 

has been no violation of section 337 in this investigation. 
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VIEWS OF CHAIRMAN LIEBELER AND VICE CHAIRMAN BRUNSDALE 

Certain Unitary Electromagnetic Flowmeters 

337-TA-230 

The majority in this case has reversed an affirmative 

determination of the administrative law judge (ALJ) on the 

grounds that the unfair act has not had the effect or 

tendency to cause substantial injury to the domestic 

industry. In contrast, we would modify and affirm the 
1 

( 

ALJfs decision. 
C '  c 
C- 

r _I 

-. . 
I. 
L7 1 

references to the majority's views are, at best, 
educated guesses. It is very difficult to write a 
dissenting opinion without seeing the majority opinion. 
Unfortunately, Commission practice of the last several 
years has been not to circulate opinions. Although we 
provided copies of a draft of this opinion to the 
majority to enable it to respond to our analysis, the 
majority declined to share their opinion with us. 
Courts and other agencies have found that the sharing 
of opinions produces better opinions. In our view, the 
lack of opinion-sharing at the Commission leads to 
inadequate, if any, joining of issues. The parties, 
the public, and the reputation of the Commission all 
suffer as a result. 

Because we have not seen the majority opinion, our 



' I. Introduction 

Section 337(a) of the Tariff Act of 1930, as amended, 

provides that unfair methods of competition and unfair 

acts in the importation of articles into the United States 

are unlawful if !!the effect or tendency of the acts is to 

destroy or substantially injure an industry, efficiently 

and economically operated, in the United 

States . . . . Complainant, Fischer & Porter Company 
2 

(F&P), proved the existence of the unfair act to the 

6 
satisfaction of the ALJ and all the Commissioners by 

showing that respondents imported and sold certain 

unitary electromagnetic flowmeters that directly 

infringed U.S. Letters Patent 4,420,982 (the '982 patent) 

owned by complainant. Complainant also succeeded in 

3 

4 

5 

2 
19 U.S.C. { 1337(a) (1982) (emphasis added). 

3 

and Krohne-America, Inc. Finding of Fact by the ALJ 
(IIFF1') 9. 

Respondents are Krohne Messtechnik GmbH & Company KG 

4 
!!Electromagnetic flowmeters are especially adapted 

to measure the volumetric flow rates of fluids which 
present difficult handling problems, such as corrosive 
acids, sewage and slurries.ll Initial Determination 
(hereinafter referred to as llID1l) at 6 .  

5 
The '982 patent, titled Wnitary Electromagnetic 
Flowmeter With Sealed Coils,11 was issued on December 

(Footnote continued to page 3 )  

2 



convincing the ALJ and the Commission of the existence of 

a domestic industry that produces flangeless 

electromagnetic flowmeters made in accordance with the 

‘982 patent. Thus, our only disagreement with the 

majority concerns whether the effect or tendency of the 

6 

unfair act is to cause substantial injury to the domestic 

industry. 

11. The Determination of the ALJ 

Complainant’s business manager, Thomas Dim, 

testified, and the ALJ found, that complainant did not 

maintain sales data for its flowmeters by unit size. 

Mr. D i m  testified that overall sales were down and 

7 

a 

(Footnote continued from page 2) 
20, 1983. The patent has been assigned to F t P .  ID at 
5. 

6 
Both complainant and respondents p-roduce flowmeters 
of varying sizes. Complainant stipulated that only its 
MINI-MAG and K-MAG flowmeters between two and four 
inches in diameter were made in accordance with the 
patent. ID at 76. The ALJ found that only those 
imports of respondents measuring two inches or more in 
diameter infringe the patent. ID at 50-51. 

7 
FF 491. 

8 
FF 490. 

3 



that [ 3 

accounted 

percent of complainant’s total sales were 
9 

for by flowmeters made under the patent. 

One of the key determinants in establishing that an 

unfair act has caused substantial injury to a domestic 

industry is the market share held by the infringing 

imports. Complainant urged the A L J  to make a simple 
10 

market share calculation where the market would be defined 

as the aggregate sales of complainant and respondents of 

magnetic flowmeters between two and four inches in 

diameter. Using this method, import market share is over 

[ 3 percent. 
11 

The A L J  rejected such a straightforward calculation 

because he found that ‘Inon-infringing competition also 

exists, and should be thus part of the ‘market’. 

9 
FF 492. The A U  found I1[t]he business manager has 
responsibility for the sale of all flow products 
including MINI-MAG and K-MAG flowmeters and is 
thoroughly familiar with F&P financial data such as 
profits and sales.Il - Id. 

10 
- See note 2 7  and accompanying text, infra. 

11 

attorney from the Commission’s Office of Unfair Imports 
Investigation. ID at 86 n.48. 

This market definition was also urged by the 

4 



Therefore, an estimate of sales of competitive 

non-infringing magnetic flowmeters should also be included 

when estimating Krohne's market share." 
12 

Since no data 

existed on the two-to-four inch electromagnetic flowmeter 

market, the ALJ chose to extrapolate based on a market 

study of the flange and flangeless electromagnetic 

flowmeter industry. 

13 
This study, the Frost and Sullivan Report, 

estimated that complainant's share of the overall magnetic 

flowmeter market was [ to 3 percent in 1983. The 
14 

A L J  assumed that this would hold true for the two-to-four 

inch flangeless market as well and that this percentage 
15 

continued in 1984 and 1985. He therefore took [ 3 

percent of complainant's total sales and divided by [ 1 
to get the total sales for two-to-four inch flangeless 

12 
ID at 86 n.48. 

13 
See FF at 498(a)-(d). 

14 

because respondents, as well as complainant, relied on 
the information contained therein. ID at 86-87: FF 
498(b). 

The report was admitted into evidence in part 

15 
FF 498(c) 

5 



16 
electromagnetic flowmeters. The ALJ then divided 

respondents' sales of these flowmeters by this total to 

obtain the market share of the infringing imports. Using 

this method, the A U  concluded that respondents' market 

share increased from [ 3 percent in 1982 to [ ] 

percent in 1983 and [ 3 percent in 1984 before 

[declining to 3 percent in 1985. 
17 

The A U  next discussed at length sales allegedly lost 

by complainant to respondents' infringing imports. 

Complainant claimed that, after certain adjustments, 
I 

respondents captured approximately [ $  3 worth of 

sales of flowmeters two inches and over to common 

customers during 1984-85. 
18 

The ALJ determined that bacause non-infringing 

competition was present, it could not be assumed that all 

16 
For example, total complainant/s sales for all 

sizes multiplied by [ - - 1 flangeless . - -  
two-to-four-inches in diameter magnetic flowmeters sold 
in 1984. Thus, total market sales for the two-to-four 
inches in diameter magnetic flowmeters equaled 
[ (  divided by ) I *  

17 
FF 498. 

18 
ID at 88. 

6 



of respondents' sales would have been captured by 

complainant. On this basis, the ALJ reduced the amount of 

sales lost by complainant to approximately [ $  3 
19 

during 1984-85. In 1984 this represented [ ] 

percent of aggregate sales of complainant and respondents 

for flowmeters two-to-four inches in diameter, and [ 3 

percent in 1985. The ALJ concluded that the lost 

market share was significant. 

20 

21 

In addition, the A U  found that the domestic industry 

was operating well below capacity, inventories were 

increasing, and price competition existed between the 

19 
ID at 92. The A U  found that causation would be 

shown if (1) complainant lost sales to respondents 
rather than to non-infringing competition, and (2) 
respondents' sales were at the expense of complainant, 
not at the expense of the non-infringing competition. 
ID at 88. The first criterion was satisfied when 
respondents made a sale to one of complainant's 
customers. The second criterion was met when 
complainant offered to sell a comparable patented 
product during a comparable period to a purchaser of 
respondents' product or when the purchaser considered 
complainant's product to be an alternative to 
respondents product. The ALJ found that only about 15 

infringing goods by respondents constituted "lost 
sales. It 

percent of $ [  ] of sales [ ( $  11 of 

20 
ID at 92. 

21 
ID at 94. 

7 



products. Therefore, after a review of the record, he 

concluded that Itcomplainant has met its burden of proof by 

a preponderance of evidence that the domestic industry has 

been substantially injured by the respondents' activities 
2 2  

in the United States." 

Finally, the A U  found that respondents have 

demonstrated "the ability to compete effectively in the 

United States, and the intention to remain a factor in the 

United States market." He therefore also determined 
2 3  

that respondents' imports had a tendency to substantially 

injure the domestic 

111. Obinion 

industry. 

The decision in this case follows closely on the 

heels of Corning Glass Works v. USITC, in which the Court 

of Appeals for the Federal Circuit affirmed the 

22 
ID at 94. 

2 3  
ID at 98. The ability to compete was based on the 

level of sales by respondents. The finding of the 
intent to remain in the U.S. was based on sales trends 
over the past few years, in addition to the presence of 
( ] sales representatives for respondents. FF 690. 

8 



commission's determination in Certain Optical Waveguide 

Fibers. In Optical Waveguide Fibers, the Commission 

found that imports of products infringing a U.S. patent 

did not have an effect or tendency to substantially injure 

24 

the domestic industry producing optical waveguide fibers 

because infringing imports were de minimus. 

In affirming the Commission's determination, the 

court rejected appellant's argument that earlier precedent 

stood for the proposition that Wnfair methods or acts 

that result in even 'conceivable losses of sales' 

establish injury to the domestic industry." The court 
25 

stated that appellant's Itproposed 'test' for injury may be 
26 

easily rejected as statutorily impermissible . . . . I1 
Thus, it has been firmly established that something more. 

than a - de minimus level of sales of infringing product is 

required to satisfy the statutory injury test. 

24 
Corning Glass Works v. USITC, 799 F.2d 1559 (Fed. 

Cir. Aug. 27, 1986), aff'inq Certain Optical Waveguide 
Fibers, Inv. No. 337-TA-189, USITC Pub. 1754 (1985). 

25 
799 F.2d at 1568. 

26 
Id. - 

9 



The Corning Glass Works court, however, did not 

enunciate what exactly this lfsomething morelt is. The. 

court stated: 

' [I]t would be difficult to articulate 
positively what quantum of injury is legally 
required. Indeed, the question of quantum of 
injury is not one on which it would be 
appropriate for this court to put forth a legal 
standard. The statement in Textron that "the 
infringer holds, or threatens to hold, a 
significant share of the domestic market in the 
covered articles or has made a significant 
amount of sales of the articles" qives 
guidance, but it is not definitive of 
considerations relevant to the injury 

inquiry. 
2 7  

The majority's search for other ttrelevantff 

the 

considerations 

has led it to increase the burden on complainants in 

intellectual property cases beyond that contemplated by 

28 
statute. 

2 7  
Id. (quoting Textron, Inc. v. USITC, 7 5 3  F.2d 1019, 

1029 (Fed. Cir. 1 9 8 5 ) .  

28 
The standard of review for Commission section 3 3 7  

injury determinations is a low one. The court in 
Corning Glass Works noted: 

In any event, determination of injury is precisely 
the type of question for which the Commission has 
the expertise and has been given the 
responsibility to answer. Moreover, the 

(Footnote continued to page 11) 

10 



The instant investigation presents a clear example of 

overburdening the complainant by requiring additional 

proof. As noted earlier complainant, responding to the 

"guidance" provided in Textron, presented evidence 

demonstrating that respondents had sold a large amount of 

infringing imports and that respondents held a large share 

of the domestic market. It should be noted that the 
29 

guidance in Textron was given in the disjunctive: 

significant level of sales - or significant market share. 

The ALJ found convincing evidence on both. 

Respondents' sales of infringing flowmeters during 

(Footnote continued from page 10) 
determination of injury necessarily must be based 
upon the particular facts of each case. In view 
of these considerations, the appropriate function 
of this court is to review an injury determination 
to decide whether substantial evidence supports 
the facts relied on and whether the Conhissioner's 
[sic] determination, on the record, is arbitrary, 
capricious, or an abuse of discretion. 

799 F.2d at 1568 (citations omitted). Nonetheless, in 
certain circumstances, the Federal Circuit will 
reverse. See Bally/Midway Mfg. Co. v. USITC, 219 USPQ 
97 (Fed. Cir. 1983), reversing -- In re Certain 
Coin-Operated Audiovisual Games and Components Thereof, 
Inv. No. 337-TA-105, 218 USPQ 924 (USITC 1982). 

29 
See text accompanying note 27 supra. 

11 



1984-85 were valued at over [ $  
30 

] and 

additional sales occurred in the first quarter of 

1986. It is clear from Corning Glass Works that the 
31 

Commission must look beyond the volume of respondents' 

sales. Comparing respondents' sales to complainant's 
32 

sales shows that [ $  3 represents a substantial 

loss of sales revenue and associated profit for 

complainant. Had complainant made these sales, its 
33 

sales revenue would have increased more than 7 percent 

during this period. This magnitude of sales is 
34 

I clearly significant. 

Much of the argument by complainant, respondents, and 

presumably the majority focuses on what fraction of the 

infringing sales constitutes Illost 

30 
FF 562 (based on respondents' exhibit). 

31 
FF 563. 

3 2  
The Corning Glass Works court held that #!whether 

the amount is 'significant cannot be determined by the 
dollar amount -- in vacuo." 799 F.2d at 1559. 

33 
FF 490. 

34 

on the sensitivity of demand to changes in price 
(demand elasticity) for flowmeters. 

The actual increase in sales revenue would depend 

12 



sales.I1 Complainant argued that respondents' sales to 

customers common to complainant and respondents totaled 

[ $  1. The A m ' s  finding with respect to lost sales 

was that complainant's actual losses to respondents 
35 

totaled only [ $  3 -  

It is our understanding that the majority concluded 
36 

that the value of the lost sales was even lower. 

Among the reasons probably given were that some of 

respondents' sales consisted of products that improved on 

the patent, and that other sales would not have gone to 

complainant because of lower bids by producers of 

non-infringing flowmeters. 

Arguing over whether sales by respondents would have 

gone to complainant's legitimate competitors is a case of 

Monday morning quarterbacking. For example, the ALJ found 

that tl[b]ased on the fact that Krohne and FtP competed 

directly for sales to [ 1, sales by Krohne to [ ] could 

35 

discussion of the A m ' s  analysis. 

36 

See notes 18-21 and accompanying text for a 

See note 1 supra. - 
13 



0 

37 
have gone to F6rP." 

To conclude otherwise 

product (for example, 

This is a reasonable conclusion. 

that a competitor with a different 

one not produced under the claims of 

the patent) would have won the contract simply because of 

a lower bid is to assume that the products are identical 

in every respect except for price. Clearly, if the 

competing product is not produced under the patent, it 

cannot be identical to the patented product. Price 

differentials are to be expected with differentiated 

products. The lower priced product is usually lower 

priced for a reason (lower quality, less valuable 

warranties, slower delivery, etc.). Although it is 

possible that the competing product would be selected in 

the absence of the infringing product, the choice of the 

infringing product is some evidence that the purchaser . 

preferred the patented features. It cannot be known 
38 

37 
ID at 91. 

30 

claimed in the '982 patent contributed to the compact 
size of the flowmeters and had a !'profound effect on 
increasing market penetration." He also found that 
respondents had discussed marketing such a product as 
early as 1965. ID at 84; FF 533(a). 

higher priced infringing products can, and do, cause 

The ALJ found that the flangeless construction 

A corollary to this argument is that sales of 

(Footnote continued to page 15) 

14 



who would have captured these sales. Moreover, because 

respondents are not entitled to any sales of products.that 

infringe complainant's patent or that improve on that 

patent, 

made a given sale is unnecessary in a section 337 case. 

39 
requiring evidence that complainant would have 

The above argument illustrates part of the problem 

and the unnecessary effort involved in trying to assess 

which sales were lllostlv by complainant. In cases 

involving intellectual property rights, everyone agrees 

that the owner of the right is entitled to all sales of 

products covered by the patent. The simplest and most 

(Footnote continued from page 14) 
injury to the domestic industry. 
flowmeter lasts twice as long as the legitimate 
product, purchasers might be willing to pay twice as 
much for it. If there were no infringing product, 
however, the purchaser might buy two legitimate 
products. This example is one of an infinite number of 
circumstances in which one would expect the domestic 
producer to be harmed by a higher priced infringing 
import. 
absence of 18underpricing1t is relevant to the 
Commission's determination. See note 1 supra. 

39 
Corning Glass Works, 799 F.2d at 1567 ("Corning 

cannot be faulted in its analysis that a patentee is 
entitled to benefit from all sales in the United States 
covered by its patent and that diversion of any sales 
by an infringer without payment of royalties is legally 
and in fact an economic loss to the patentee"). 

If the infringing 

The majority may have determined that the 

15 



legitimate measure of the harm is total sales of the 

infringing good. 

The Federal Circuit has not instructed the Commission 

to look beyond this statistic and develop counterfactual 

inquiries. According to the court in Textron, "the 

domestic industry must normally establish that the 

infringer holds, or threatens to hold, a significant share 
, of the domestic market in the covered articles or has made 

4 0  
a significant amount of sales of the articles.Il 

Instead of determining when a sale of an infringing 

good is gllostll by complainant, what the Commission should 

do is to determine when the level of sales is significant 

for a particular industry. In Corning Glass Works the 

court stated: 

Corning asserts that Sumitorno's past sales have 
caused substantial injury because the amount of 
Sumitorno's sales has totaled several million 
dollars. Corning asserts that this- amount ipso facto 
meets the lltestlf of Textron that an injury is shown 
where sales are of a Itsignificant amount." A s  
indicated above, the amount of sales is highly 

40 

F.2d at 1568.  
753 F.2d at 1029; accord, Corning Glass Works, 799 

16 



relevant to the injury determination; however, 
whether the amount is ttsignificantn cannot be 
determined by the dollar amount in vacuo. 
ttSignificanttt requires some furtEr inquiry once the 
amount of sales is found. Corning’s comparison of 
the dollar amount of Sumitomo’s sales to SpecTran’s 
investment in its plant and to ITT’s profit figures 
is unpersuasive as a basis for deciding whether the 
amount of the infringing sales is tlsignificant.tt 
Conversely, the ALJ’s comparison of Sumitomo’s sales 
with the total sales of fiber in the U.S. market, as 
well as with the volume of sales of Corning and its 
domestic licensees, is meaningful and the conclusion 
that Sumitomo‘s sales were de minimus in those 
contexts is rational. Thusythere is no basis for 
holding that this part of the Commission‘s decision 

is arbitrary or capricious. 
41 

The significance of respondents‘ sales was discussed 

41 
799 F.2d at 1569. 

In Corning Glass Works the court does discuss 
certain findings by the ALJ  relating to ttlost sales.It 
- Id. 
sales were not lost where Itcorning and its licensees 
could not satisfy demand for the product, despite 
increasing their capacities, that they had-put 
customers on allocation; and, indeed, that they were 
themselves importing fiber in order to fill orders.It 
Id. 

It is unclear whether the court actually accepted 
this argument (“Thus, the evidence, per the A L J ,  did 
not establish a nexus between Sumitorno’s sales and any 
past injury to the domestic industry.It Id. at 20 
(emphasis added)). This issue need not E addressed 
because this case is distinguishable. The ALJ  in this 
case clearly found that complainant is not operating at 
full capacity whereas in Corning Glass Works the 
complainant was operating at full capacity. ID at 86. 

The court seems to accept the proposition that 

- 

17 



42 
above. A s  for market share, the A I J  presented several 

indicators. The first measured respondents' infringing 

sales as a share of total market sales of flangeless 

electromagnetic flowmeters sized two-to-four inches in 

diameter . This produced a market share for 
43 

respondents of [ 3 percent in 1984 and [ 3 percent in 
44 

1985. The second measured complainant's "lost sales" 

as a share of respondents' and complainant's combined ' 

sales of these two-to-four inch meters. Under this 

method, respondents' share was between [ 3 and [ 3 
45 

percent in 1984-85. 

The final indicator measured respondents' infringing 

sales as a share of respondents' and complainant's 

combined sales of the flowmeters in question. Using this 

method, respondents' share was [ 3 percent in 1984 and 
[ 3 percent in 1985. 

46 

42 
See notes 30-34 supra and accompanying text. 

43 

flowmeters. FF 520. 
Several other companies sell flangeless 

44 
FF 498(c). 

45 
ID at 92-93. 

46 

the market as only the sales of complainant and 
respondents. 

ID at 87. Both the second and third measure define 

18 



The Federal Circuit appears to sanction the use of at 

least the first and third methods of determining market 

share. We believe that the third is the best 

indicator in a case involving intellectual property 

rights. It is best because the owner of the property 

right is entitled to all sales involving the exploitation 

of the right. In fact, although the Federal Circuit in 

47 

Corning Glass Works appears to sanction the use of both 

measures, the court in Textron clearly stated that the 

appropriate test is whether the "the infringer holds, or 

47 

court's discussion in Corning Glass Works was based on 
the ALJ's finding in Certain Optical Waveguide Fibers 
which provided in relevant part: 

- See note 41 supra and accompanying text. The 

... Given these multiple sources of fiber outside 
of the domestic industry, it is not clear that 
respondents' sa1e.s and market share were gained at 

1 the expense of the domestic industry. See Spring 
Assemblies, at 43-44, Drill Point Screws, at 20-21. 

In any event, the record indicates that 
respondents' importation and sales of optical 
waveguide fiber and cable in the United States are 
- de minimus in comparison to both the United States 
market-as a whole, as well as the volume of sales 
by Corning and its domestic licensees. 

Certain Optical Waveguide Fibers, Inv. No. 337-TA-189, 
USITC Pub. 1754 (Sept. 1985), ID at 105; --- see also id. 
at 110 (discussion of market share in context of 
tendency to injure). 

19 



threatens to hold, a significant share of the domestic 
48 

market in the covered articles.lI Respondents have 

captured a large share of the sales entitled to 

complainant. Thus, the record indicates that significant 

sales and significant penetration are present, although 
only one of these is required under Textron to find an 

effect of the imports to substantially injure the domestic 

industry. 
49 

In addition to requiring complainant to prove that it 

would have made the sales that respondents made, the 

majority would make complainant prove its losses with 

evidence that is documentary in form and 

up-to-the-minute. We believe that the majority insists 

4 8  
Textron, 753 F.2d at 1029. Indeed, it is unclear 

when it would be relevant to calculate market share 
based on a domestic market broader than the covered 
articles. Using this broader market definition would 
preclude relief in any market where the patent had 
successfully captured a small niche. For example, an 
inventor of a new type of flowmeter might capture a 
lucrative 1 percent of the market. An infringer might 
then take 30 percent of that 1 percent, giving the 
infringer only a 0.3 percent share of the lstotalss 
market. Clearly, the relevant indicator for a patent 
holder entitled to all the sales under the patent is 
the 30 percent of its sales captured by the infringer. 

49 
See text accompanying note 29 supra. 

20 



that there is an insufficient basis in the record to 

support the AU's conclusion that [ 3 percent of 

complainant's sales of electromagnetic flowmeters were 

produced under the patent. The majority thus disregards 

uncontradicted testimony by complainant's national sales 

manager, Mr. Dimm, who testified that [ 3 percent of its 

sales of electromagnetic flowmeters were produced under 

the patent. Admittedly, Mr. Dimm said that 
50 

complainant did not maintain sales data on the basis of 

unit size and that his [ 3 percent figure was an 

estimate. He also testified, however, that complainant 

relies on market share estimates based on this figure to 

make business decisions. The ALJ determined that Mr. 

Dim's testimony was corroborated by respondents. 

51 

52 

The ALJ found Mr. Dimm to be a competent witness. 

Mr. Dim, an employee of complainant for 11 years who has 

50 
See notes 7-9 

51 
Transcript of 

Electromagnetic 
( ItTranscripttt) , 
52  
See FF 498(b) 

supra and accompanying text. 

Hearing -- in re Certain Unitary 
Flowmeters with Sealed Coils 
at 509-10. 

(respondents rely on Frost and 
Sullivan report) I ~ ~ - 4 9 3  ( [  - j percent of 
respondents' production consists of two-to-four inch 
meters). 

21 



had his current position since 1981, is the individual 

most knowledgeable about the number and sizes of magnetic 
5 3  

flowmeters sold by complainant. His oral testimony 

was entitled to the weight given to it by the A U .  

Documentary evidence is typically not required to 

prove an offense under U.S. criminal or civil law. Oral 

testimony of a competent witness is often more reliable 

and probative than documents. Only in rare circumstances, 

which we need not be concerned with here, is the absence 

of documentary evidence dispositive. 
54 

Nowhere in the statute is it required that 

complainants provide documentary evidence to the 

Commission. Commission rules provide that the complaint 

should include statement of facts indicating the effect 

or tendency to substantially injure. Such a statement 

would normally include the volume and trend of production, 

sales, and inventories of the involved domestic article 

5 3  
FF 492. 

5 4  

require documentation. 
For example, cases involving the Statute of Frauds 

22 



I .  

5 5  .... I1 Again, the rule does not preclude complainant 

from basing its statement on the knowledge of an informed 

individual rather than on a compilation of invoices. 
56 

The only possible relevance of the lack of "written 

support or calculation to support the witness' 

approximation of the domestic industry component of 

Mini-Mag flowmetersIt might be to the credibility of 

the witness. The ALJ  is a seasoned lawyer and 

administrative law judge and thus has substantial 

expertise in weighing evidence and in determinings - .  

credibility. He had the opportunity to hear and see the 

witness, whereas the Commissioners had only a cold 

transcript and did not hear or see the witness. In the 

absence of conflicting evidence, it is bad practice as 

well as arbitrary for the Commission to reverse the ALJ on 

57 

:. 

the competence and credibility of Mr. Dimm. If the 

Commissioners were concerned about the credibility of a 

witness, rather than reversing the ALJ on the basis of the 

1 

I. 55 
19 C.F.R. ( 210,20 ) (8) (1984). r 

If the .rule were to be read to rehire wrkten 
5 6  

records, it would probably be outside of the scope of 
the Commission's authority. 

57 
Review Brief of Respondents, at 12 (Sept. 30, 1986). 

2 3  



transcript, they should have had a hearing and heard the 

witness. 
58 

Respondents could have undertaken to calculate the 

exact level of relevant sales. Complainant apparently 

determined that it was unnecessary for its day-to-day 

operations to maintain such data and that it would be too 

expensive to prepare such information solely for use in 

this proceeding. Complainant did, however, make the 

relevant invoices available to respondents. Responfmts‘ 

59 

, 

failure to take advantage of this opportunity may indicate 

that they too found that such an endeavor would be an 

unwise investment of time and money. Whatever the reason, 

Mr. Dim’s testimony is credible and believable. 

As described above, the A I J  used the [ 3 percent 
estimate along with the [ ] percent figure from the Frost 

58 
The issue of credibility is typically in the domain 

of the trier of fact, as are determinations of fact. 
Although the Commission has the power to review these 
issues - de novo 
protection of the parties’ rights are best served when 
some deference is given to the ALJ on these matters. 

both administrative economy and the 

59 

(Sept. 26, 1986), at 15-16. 
Complainant’s Submission on the Issues Under Review 

2 4  



and Sullivan Report to calculate the first market share 

measure: respondents‘ infringing sales as a share of. 

total market sales of flangeless electromagnetic 

flowmeters sized two-to-four inches in diameter. The 
60 

majority‘s criticism of this measure may be two-fold. 

First, the majority may find fault with the use of the 

[ 3 percent estimate of production. This has already 

been adequately discussed. Second, the Frost and Sullivan 

Report only provides market share data through 1983. 

Thus, the majority may argue that the Report is out of 

date and cannot be used to measure market share in 1984 

and 1985. This argument fails in the absence of evidence 

that complainant’s market share has decreased since 1983. 

Unless such evidence exists, the estimated penetration 

provides a lower bound on respondents‘ share of the 

market. If complainant’s share has actually increased, 

then respondents estimated share would be higher. No 
61 

60 
See notes 12-17 & 43-44  supra and accompanying text. 

Complainant testified that its share of the 
61 

flangeless market is approximately [50] percent. FF 
498, 498(d). The attempt by respondents to argue that 
this impugns the reliability of the Frost and Sullivan 
Report is unsuccessful. Reply of Respondents, at 
10-14. For example, using the numbers for 1984, see 

(Footnote continued to page 2 6 )  

2 5  



evidence has been presented to indicate that complainant's 

market share has decreased. Moreover, the Frost and 

Sullivan Report has no relevance for either the second or 

the third measure of market penetration. Under these 
62 

circumstances, a new comprehensive market share study 

should not be required. 

The A I J  also used the [ 3 percent estimate to 

allocate fin-ncial and production data, with the obT 

result that the relevant portion of complainant's 

ious 

operation followed the same financial trend as the total 

operation. The ALJ justified this calculation on the 

grounds that complainant used the same production 

facilities and employees for the manufacture of flangeless 

magnetic flowmeters of all sizes. He thus determined that 

I 

it is unlikely 

capacity data 

that profitability, employment and 

(Footnote continued from page 25)  
note 16 supra, if complainant's share of the 
two-to-four inch flangeless flowmeter market was [ 3 

instead of [ 3. Respondents' share would obviously 
be higher. If the market share for complainant has 
increased since 1983, any resulting error in the 
calculation of respondents' share would clearly be 
harmless error. 

percent, total sales in the market would be [ 3, 

62 
See note 4 6  supra and accompanying text. 

2 6  



f o r  the industry at issue could involve more than a simple 

allocation, and such an allocation would have no effect on 

trends. Respondents claim that this proposition is 

without any factual, logical or legal basis, but do 

63 

64 

not set forth any reason for this assertion. 

[ 3 percent of complainant's production is 

accounted for by articles that exploit the patent. 

Production of the patented articles occurs on the same 

machinery with the same employees as the flowmeters 

outside the claims of the patent. The products that are 

not within the claims of the patent are smaller versions 

of the same product. In the absence of contrary evidence, 

one reasonable inference to draw would be that demand and 

supply for the patented and non-patented products are 

determined by the same or similar factors. 
6 5  

63 
FF 492. 

64  
Respondents' Review Brief at 10. 

65 
One variable that is not constant over the last few 

years is that the patent was issued in late 1983. One 
might draw the inference that competitors would shift 
production from the product with patent protection to 
the ones without. Thus, while complainant's overall 
sales might be steady or down, sales of the patented 

(Footnote continued to page 2 8 )  

2 7  



Moreover, even if complainant maintained separate 

profit-and-loss data for the covered products, such data 

would be inherently suspect. It is true that sales 
66 

data might be more reliable than the estimate. There is 

no reason to believe, however, that the cost allocations 

chosen by complainant would have been more accurate or, 

for that matter, different than the estimates on the 

(Footnote continued from page 2 7 )  
product by complainant might be up. 
presented with respect to this argument. 
Mr. D i m  testified that Itthe product lends itself to a 
similar distribution of [sales by] sizes.It Transcript, 

No evidence was 
Conversely, 

' at 509 (May 1 5 ,  1 9 8 6 ) .  

66 

the regular course if business, if it had simply 
prepared such data for the purpose of this 
investigation, the information would lack credibility 
because no incentive would be present to produce 
accurate data. The rationale for the exception to the 
hearsay rule for business records is informative on 
this issue. Regularly kept business records are 
admissible because of their ttunusual reliability. ... 
The very regularity and continuity of the records are 
calculated to train the recordkeeper in habits of 
precision; if of a financial nature, the records are 
periodically checked by balance-striking and audits; 
and in actual experience the entire business of the 
nation and many other activities function in reliance 
upon records of this kind." McConnick on Evidence f 

Because complainant did not maintain this data in 

~~ 

306 (Lawyer's ed.) (3d ed. 1984); Fed. R. Civ. P. 
803(6). Thus, the ALJ  would have been in the same 
position of judging the credibility of the witness who 
presented the data. 

28 



record. The allocation of certain common costs of 

production (e.g., manufacturing overhead) to distinct 

products is difficult at best. 
67 

Complainant is being held to a remarkably high burden 
68 

of proof by the majority. This is in direct contrast 

67 
- See C. Horngren, Cost Accounting, A Managerial 

Emphasis 510 (5th ed. 1982). 
The relevance of complainant's profit-and-loss 

data is questionable. Evidence indicating that a 
complainant's sales and profit margins are increasing 
might indicate that a firm's financial condition is 
improving. Such evidence might even show that a firm 
is doing well. It does not, however, demonstrate the 
absence of adverse effects of the infringing goods. 
One recent analysis of section 337 correctly recognized 
that "an examination of trends in prices, profits, 
sales, capacity utilization, and inventories tell us 
more about supply and demand conditions in the industry 
and in the economy then about the effects of 
infringement. 91 F; 
Under Section 337, 
contract to USITC) 

i mberg, The Interpretation of Injury 
31 (unpublished study written under 

68 

Accounting Office, many domestic patent holders chose 
to forego seeking relief at the Commission because of 
the high price of section 337 litigation. A GAO survey 
found that costs ranged from $100,000 to $1 million, 
with the costs of some cases as high as $2.5 million. 
The level of proof required by the majority will add to 
this cost and cannot but dissuade other aggrieved 
parties from seeking relief. Statement of Allan 
Mendelowitz, Associate Director, National Security and 
International Affairs Division, GAO, before the 
Subcommittee on International Trade of the Senate 
Committee on Finance (May 14, 1986). 

According to a recent study by the Government 
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to the holdings of the Federal Circuit and past precedent 

of the majority. In Textron, the Federal Circuit noted: 

Both this court and the ITC have acknowledged that 
the quantum of proof of injury is less in the context 
of patent, trademark, or copyright infringement, 
however, than in other types of unfair trade 
practices, because the holder of the former type of 
rights is entitled to exclude competitors entirely 
from using the intellectual property covered by those 
rights. - See Bally/Midway, 714 F.2d at 1124, 219 USPQ 
at 102; In re Spring Assemblies and Components 
Thereof, ITC Pub. No. 337-TA-88, 216 USPQ 225, 243 

(1981) . 69 

For the majority to agree that the "quantum of proof" is 

lower in a patent case than in a non-intellectual property 

rights case and then to require mathematical precision ~ 

with respect to market share and profit and loss data is 

7 0  
inconsistent and unreasonable. One can only guess 

69 
753 F.2d at 1029. 

70 
The Textron court cited the Commission's decision 

in Certain Spring Assemblies and Components Thereof 
with approval. In Spring Assemblies, the Commission 
still recognized the relevance of intellectual property 
law to section 337: 

Under patent law, a patent is a lawful 
monopoly, and the owner of a valid patent is 
entitled to 100 percent of the domestic market for 
the product covered by the patent. Thus, all 
sales of infringing articles covered by a patent 
rightfully belong only to the patentee (and/or any 

(Footnote continued to page 31) 
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what would be involved in meeting the higher quantum of 

proof required in a non-intellectual property rights case. 

With certain modifications to the lost sales 

discussion, we would affirm the A U ' s  determination 
71 

(Footnote continued from page 3 0 )  
licensees). Similarly, any share of the market 
for a patented article held by an infringer 
represents a market share that rightfully belongs 
only to the patentee (and/or any licensees). In 
determining causation in patent-based cases under 
section 3 3 7 ,  we take into account this rule of 
patent law. Further, we believe that the 
requisite connection between the imports and 
substantial injury to the domestic industry is 
usually established where it is shown that an 
infringer holds a significant share of the 
domestic market for articles covered by the patent 
or that an infringer has made a significant amount 
of domestic sales of the covered articles, as such 
sales rightfully belong only to the patentee. ... 
This obviously does not contemplate that a single 
sale lost by a patent holder will automatically 
result in substantial injury. 

Spring Assemblies, at 4 3 - 4 4 .  The view expressed above 
is one rational interpretation of the injury 
reuuirement and the Federal Circuit in Textron and 
CoGning Glass Works relies extensively on this passage. 

Unfortunately, the Commission added one additional 
sentence: 
burden of establishing substantial injury, or of 
showing the requisite causal connection between the 
imports and injury.gt It is difficult to find a 
connection between this sentence and the earlier quoted 
sentences. Nor is it easy to rationalize it with the 
Federal Circuit's holdings that the quantum of injury 
is judged by the level of infringing sales and market 
share. 

"The complainant is not released from the 

71 

beyond the volume of sales by respondents. 
We believe that it was improper for the ALJ  to look 

(Footnote continued on page 32) 
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that respondents' imports have had an effect t3 cause 

substantial injury to the domestic industry. We would 

also affirm his determination that a tendency to injure 

the domestic industry has been proven. 
72 

(Footnote continued from page 31) 
Although such an inquiry may be relevant in determining 
whether a patent holder in a district court action is 
entitled to lost profits as opposed to a reasonable 
royalty, see King Instrument Corp. v. Otari Corp., 767  
F.2d 8 5 3 , 8 6 4  (Fed. Cir. 1 9 8 5 ) ,  the Commission is not 
engaged in such an inquiry. See notes 37-41 supra and 
accompanying text. 

7 2  
- See note 2 3  supra and accompanying text. In 

general, evidence of an effect to cause injury will - 

also suffice to prove tendency to injure. 
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PROCEDURAL HISTORY 

On September 24, 1985 a complaint was filed with the Commission, pursuant 

to section 337 of the Tariff Act of 1930 on behalf of complainant Fischer C 

Porter Company (P&P), 200 Witmar Road, Horsham, Pennsylvania. An amendment to 

the complaint was filed on October 10, 1985. The complaint, as amended, 

alleged unfair methods of competition and unfair acts in the importation of 

certain unitary electromagnetic flowmeters with sealed coils into the United 

States, or in their sale, by reason of alleged infringement of the claims of 

U. S. Letters Patent 4,420,982 ('982 patent), The complaint further alleged 

that the effect or tendency of the unfair methods of competition and unfair 

acts is to destroy or substantially injure an industry, efficiently and 

economically operated, in the United States. The complaint requested that the 

Commission institute an investigation, and after a full investigation, issue a 

permanent exclusion order and permanent cease and desist orders. 

Upon consideration of the complaint, the Commission, on October 21, 1985, 

ordered, pursuant to subsection (b) of section 337 of the Tariff Act of 1930, 

that an investigation be instituted to determine whether there is a violation 

of subsection (a) of section 337 in the unlawful importation of certain 

unitary electromagnetic flowmeters with sealed coils into the United States, 

or in their sale, by reason of alleged infringement of the claims of-the '982 

patent, the effect or tendency of which is to destroy or substantially €njure 
- 

an industry, efficiently and economically operated, in the United States. The 

notice of investigation was served on the parties on October 23, 1985 and 

published in the Federal Register on October 30, 1985. (50 Fed. Reg. 45175, 

45176). 



The following parties were named as respondents in the notice of 

investigation: 

Krohne Messtechnik GmbH 
& Company KG 

P.O. Box 100 970 
4100 Duisburg 
Federal Republic of Germany 
( Kr o hne ) 

Krohne-America, Inc. 
Dearborn Road 
Peabody, Massachusetts 01960 
(Krohne-America) 

Responses to the complaint and notice of investigation were filed with 

the Commission by the named respondents (Krohne). 

A prehearing conference was held on May 14, 1986 and the hearing 

commenced on the same day immediately following the prehearing conference. 

Appearances were made by the complainant, staff and the named respondents. 
I 

Evidentiary Stipulations and Factual Stipulations were admitted into evidence 

(RX-113). On oral motion by all the parties depositions, as identified in the 

respective exhibit lists, were received into evidence for the truth of the 

statements therein. (Tr. at 1890, 1891). The hearing concluded on May 22, 

1986. Closing arguments were heard on June 17, 1986. 

There is pending a motion made by the respondents during the hearing to 

exclude all testimony relative to the Krohne flowmeters having a conduit 

diameter less than 2 inches on the ground that those flowmeters are not 

relevant to the investigation. (Tr. at 582, 583). The motion is denied on 

mootness in view of the finding of non-infringement by the Krohne flowmeter 

with less than 2 inch conduit diameter. See infra at 49-52. -- 
Complainant on June 10, 1986 also moved to strike the "uncorroborated, 

double-hearsay, irrelevant testimony of Fredrich Hofmann." (Motion Docket 

No. 230-6). In the closing argument complainant's counsel stated that 

2 



complainant was not moving to strike Mr. Hofmann's written witness statement 

(direct testimony) (RX-11) but was moving only to strike Hofmann's live 

testimony which was 

"based on test data which he observed while in Germany or test 
information which he had received from another in Germany or based on 
speculation which, according to his testimony, came from 
conversations he had with other people in the company in Germany. 

So that the testimony that I move be stricken is the testimony 
relating to the force sharing between the housing and the spool, 
which he said was based on tests the results of which were reported 
to him by somebody, his testimony relating to the division of 
magnetic 
permeability information given to him by somebody. 

flux between the housing and the strap, which was based on 

And he also gave testimony with regard to the ability of the spool to 
withstand compressive forces, and that was speculation. He did not 
testify with regard to any tests that were conducted on the ability 
of the spool to withstand the compressive forces." 

JUDGE LUCKERN: And I can so interpret your motion to strike that way. 

MR. CALIMAFDE: Yes. (Tr. at 2011, 2012, 2013). 

Motion No. 230=6 is denied. However no weight has been given to what 

respondents admitted are "Mr. Hofmann's "conclusions that (1) the [Krohne] 

housing does not bear a substantial amount of the compressive force and (2) 

the [Krohne] housing does not have more than 57% of the total flux of the 

magnetic circuit traveling therethrough". See infra at 57-63. -- 
In addition there is pending respondents' motion for production of 

certain attorney client documents of complainant on the ground of alleged 

conduct before the Patent Office. This motion is denied: See infra at 65-69. 

With respect to evidentiary matters, the parties have agreed that the 

depositions admitted into evidence may be used for any purpose. (Tr. at 1890, 

1891, 1892). There are also evidentiary stipulations (RX-113) with respect to 

the use of copies of documents, the use of uncertified copies of patents and 

publications and the authenticity of documents produced from a party's files. 

3 



On J u l y  29, 1986 Order NO. 1 4  i s s u e d  which reopened rhe r e c o r d  and 

a d m i t t e d  i n t o  e v i d e n c e  a F r o s t  and S u l l i v a n  r e p o r t  (CX-20) i n  i t s  e n t i r e t y .  

(CX-20). 

The i s s u e s  have been b r i e f e d  and proposed f i n d i n g s  o f  fact  and 

c o n c l u s i o n s  o f  law submit ted  by  t h e  parties.  The s t a f f  t o o k  no p o s i t i o n  w i t h  

respect t o  e i t h e r  t h e  v a l i d i t y  of t h e  '982 p a t e n t ,  i t s  e n f o r c e a b i l i t y  o r  i t s  

i n f r i n g e m e n t  (wi th  t h e  e x c e p t i o n  o f  t h e  Krohne f lowmeters  having c o n d u i t  

d i a m e t e r  less t h a n  2 i n c h e s  ( S P o s t  a t  7-10)). The matter is now r e a d y  f o r  

d e c i s i o n .  

T h i s  i n i t i a l  d e t e r m i n a t i o n  i s  based  on t h e  e n t i r e  r e c o r d  i n c l u d i n g  t h e  

e v i d e n t i a r y  r e c o r d  compi led  a t  t h e  h e a r i n g ,  t h e  e x h i b i t s  a d m i t t e d  i n t o  

e v i d e n c e ,  and t h e  proposed f i n d i n g s  o f  fac t  and c o n c l u s i o n s  of law and 

s u p p o r t i n g  memoranda f i l e d  by t h e  parties. 
I 

The a d m i n i s t r a t i v e  law judge  h a s  

a l s o  t a k e n  i n t o  a c c o u n t  h i s  o b s e r v a t i o n  o f  t h e  w i t n e s s e s  who appeared b e f o r e  

him dur ing  t h e  h e a r i n g  and the i r  demeanor. Proposed f i n d i n g s ,  n o t  h e r e i n  

adopted ,  e i t h e r  i n  t h e  form submit ted  o r  i n  s u b s t a n c e ,  are r e j e c t e d  e i t h e r  as 

not  supported by  t h e  e v i d e n c e  o r  as i n v o l v i n g  immaterial matters. The 

f i n d i n g s  of fac t  i n c l u d e  r e f e r e n c e s  t o  s u p p o r t i n g  e v i d e n t i a r y  items i n  t h e  

r e c o r d .  Such r e f e r e n c e s  are in tended t o  s e r v e  as g u i d e s  t o  t h e  t e s t i m o n y  and 

e x h i b i t s  s u p p o r t i n g  t h e  f i n d i n g s  o f  fact .  They do n o t  n e c e s s a r i l y  r e p r e s e n t  

comple te  summaries o f  t h e  e v i d e n c e  s u p p o r t i n g  e a c h  f i n d i n g .  

JURISDICTION 

The Commission has  i n  rem and s u b j e c t  matter j u r i s d i c t i o n  i n  t h i s  

i n v e s t i g a t i o n .  (FF 1). It also has  i n  personam j u r i s d i c t i o n .  (FF 2 ) .  
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O P I N I O N  

I n t r o d u c t i o n  

This patent -based  i n v e s t i g a t i o n  under s e c t i o n  337 c o n c e r n s  the 

importation from Krohne,  i n  t h e  F e d e r a l  R e p u b l i c  o f  Germany, i n t o  t h e  Uni ted  

S t a t e s  o f  c e r t a i n  u n i t a r y  e l e c t r o m a g n e t i c  flowmeters w i t h  s e a l e d  c o i l s .  

f l o w m e t e r s  are known as t h e  ALTOFLUX X-1000 and t h e  DELTAFLUX magnet ic  

f lowmeters .  The DELTAFLUX f lowmeters  are a v a i l a b l e  in s i z e s  1 / 2 " ,  l", 1 1 / 2 " ,  

2 " ,  3" and 4 "  p i p e  d i a m e t e r  c o n d u i t .  The ALTOFLUX f lowmeters  are a v a i l a b l e  i n  

1/10", 1 / 8 " ,  1 / 4 " ,  3 / 8 "  p i p e  d i a m e t e r  c o n d u i t  o r  meter s i z e  and a l l  o f  t h e  

These  

DELTAFLUX f lowmeter  s i z e s .  S i n c e  December 1 9 8 3  Krohne America has  

o f f e r e d  f o r  sale and s o l d  i n  the Uni ted  S t a t e s  ALTOFLUX X-1000 and DELTAFLUX 

magnet ic  f lowmeters .  (FF  3 8 1 ,  439(d)).  Krohne p u b l i c l y  in t roduced i t s  

(FF 11). 

magnet ic  flowmeters w i t h  ceramic f l o w  t u b e s  i n  June 1982 a t  t h e  Achema t r a d e  

show i n  F r a n k f o r t ,  F e d e r a l  R e p u b l i c  o f  Germany. The ALTOFLUX and DELTAFLUX 

were f irst  s o l d  i n  t h e  Uni ted  S t a t e s  on August 2 4 ,  1 9 8 2  and November 2 4 ,  1 9 8 2  

r e s p e c t i v e l y .  (FF 381) .  

Complainant FbP a l l e g e s  that t h e  ALTOFLUX X-1000 and DELTAFLUX magnet ic  

f l o w m e t e r s  i n  c o n d u i t  d i a m e t e r  s i z e s  2 i n c h e s  and above  ( r e p r e s e n t e d  by 

CPX-23, a Krohne 3 i n c h  DELTAFLUX flowmeter) ( 2  i n c h  and above)  i n f r i n g e  

claims 1 through 5 of t h e  ' 9 8 2  p a t e n t  and i n  c o n d u i t  d i a m e t e r  s i z e s  less  t h a n  

2 i n c h e s  ( r e p r e s e n t e d  by CPX-24, a Krohne 1 / 4  i n c h  ALTOFLUX f lowmeter)  ( less 

t h a n  2 i n c h )  i n f r i n g e  claims 1 ,  2 and 5 o f  t h e  ' 9 8 2  p a t e n t .  (Tr .  a t  664) .  

The ' 9 8 2  p a t e n t  t i t l e d  " U n i t a r y  E l e c t r o m a g n e t i c  Flowmeter With S e a l e d  

C o i l s "  i s s u e d  t o  i n v e n t o r  Roy F. Schmoock on December 2 0 ,  1 9 8 3  on a p p l i c a t i o n  

S e r .  No. 3 9 8 , 8 0 9  f i l e d  July 1 6 ,  1 9 8 2 .  (FF 15) .  The ' 9 8 2  p a t e n t  on i t s  face 

i s  a s s i g n e d  t o  F6P. 
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Under t h e  ' 9 8 2  p a t e n t  compla inant  FbP s e l l s  two models o f  e l e c t r o m a g n e t i c  

f lowmeters .  These  f lowmeters  are d e s i g n a t e d  by t h e  t r a d e  names MINI-MAG and 

K-MAG. (FF 5, 334) .  Complainant's MINI-MAG and K-MAG f lowmeters  i n  s i z e s  

less t h a n  2 i n c h  are n o t  b u i l t  i n  a c c o r d a n c e  w i t h  t h e  ' 9 8 2  p a t e n t .  (FF 5). 

Complainant has a d m i t t e d  that t h e  domest i c  i n d u s t r y  comprises  t h o s e  f a c i l i t i e s  

d e d i c a t e d  t o  f lowmeters  i n  s i z e s  2 i n c h e  and above. (Tr .  a t  2 1 3 1 ,  2132) .  

E l e c t r o m a g n e t i c  f lowmeters  are especially adapted t o  measure  t h e  

v o l u m e t r i c  f l o w  rates o f  f l u i d s  which p r e s e n t  d i f f i c u l t  handl ing  problems ,  

s u c h  as c o r r o s i v e  a c i d s ,  sewage and s l u r r i e s .  Because  s u c h  flowmeters are 

free o f  f l o w  o b s t r u c t i o n s ,  t h e  f lowmeters  do n o t  t e n d  t o  plug. (FF 20). 

The c o n c e p t  of a n  e l e c t r o m a g n e t i c  flowmeter is n o t  n o v e l  w i t h  i n v e n t o r  

Schmoock. 

as 1 9 6 9 .  (FF 101). They are d i s c l o s e d  f o r  example i n  U.S. P a t e n t  Nos. 

3 , 6 9 5 , 1 0 4 ;  3 , 8 2 4 , 8 5 6 ;  3 , 7 8 3 , 6 8 7  and 3 , 9 6 5 , 7 3 8 .  (FF 20) .  

E l e c t r o m a g n e t i c  flowmeters were d e s c r i b e d  i n  t h e  p r i o r  ar t  as early 
c 

The b a s i c  e l e m e n t s  of a n  e l e c t r o m a g n e t i c  flowmeter i n c l u d e  a l e n g t h  of  

s t r a i g h t  i n s u l a t e d  p i p e  o r  flow t u b e ,  a set o f  e l e c t r o m a g n e t i c  co i l s  t o  

g e n e r a t e  an e l e c t r o m a g n e t i c  f i e l d  whose l i n e s  o f  flux are m u t u a l l y  

p e r p e n d i c u l a r  t o  the l o n g i t u d i n a l  axis o f  t h e  f l o w  of l i q u i d  through the 

i n s u l a t e d  p i p e  and t o  t h e  t r a n s v e r s e  axis a l o n g  which a pair o f  e l e c t r o d e s  are 

l o c a t e d  a t  d i a m e t r i c a l l y  opposed p o s i t i o n s  w i t h  respect t o  t h e  f l o w .  I n  

o p e r a t i o n  t h e  l i q u i d  which passes through t h e  f lowmeter  becomes t h e  electrical  

conductor .  As t h e  l i q u i d  f l o w s  through o r  i n t e r r u p t s  t h e  magnet ic  l i n e s  of 

f o r c e  set  up by  t h e  f lowmeter ' s  e l e c t r o m a g n e t s ,  a v o l t a g e  is induced i n  t h e  

l i q u i d  which is d i r e c t l y  p r o p o r t i o n a l  t o  t h e  v e l o c i t y  o f  t h e  l i q u i d .  The 

v o l t a g e  is r e c e i v e d  or sensed  by t h e  f lowmeter ' s  e l e c t r o d e s  which c a n  be read  

on a v o l t m e t e r .  The induced v o l t a g e  is n o t  a f f e c t e d  by t e m p e r a t u r e ,  

v i s c o s i t y ,  t u r b u l e n c e  o r  c o n d u c t i v i t y  so l o n g  as t h e  c o n d u c t i v i t y  o f  the 

measured l i q u i d  is above a minimum t h r e s h o l d  l e v e l .  ( F F  21, 3 3 1 ,  343) .  
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The electromagnetic flowmeter's operating principles are based on 

Faraday's law of induction which states that the voltage induced across any 

conductor as it moves at right angles through a magnetic field will be 

proportional to the velocity of that conductor. The metered fluid constitutes 

effectively a series of fluid conductors moving through the magnetic field; 

the more rapid the rate of flow, the greater the instantaneous value of the 

voltage established at the electrodes. (FF 21). 

The claimed electromagnetic flovmeter unit of the '982 patent is 

flangeless and interposable between the end flanges of the upstream and 

downstream pipe of a line conducting a fluid whose flov rate i s  to be 

metered. 

circle of bolt holes. 

flowmeter unit comprises a cylindrical metal housing, a non-magnetic spool, a 

pair of (FF 17, 19, 27). 

The end flanges of the pipes have a predetermined diameter and a 

Briefly stated the claimed flangeless electromagnetic 

electromagnetic coils and a pair of electrodes. 

In the post-hearing submissions, the partiee have raised the following 

contested issues to determine whether or not respondents' importation and sale 

in the United States of the accused flowmeters violates section 337: (1) 

whether claims 1 through 5 of the '982 patent are not valid under sections 102 

(anticipation), 103 (obviousness), and/or 112 (enablement) of Title 35 of the 

United States Code; (2) whether claims 1 through 5 of the '982 patent have 

been infringed by the respondents and if so whether there-is wilful 

infringement; (3) whether the '982 patent is not valid and/or unenforceable- 

because complainant abused the trust of the United States Patent and Trademark 

Office and failed to fulfill its duty of full and fair disclosure; (4) whether 

complainant is estopped by laches from asserting infringement; (5) whether a 

domestic industry exists; (6) whether the domestic industry is economically 

and efficiently operated; and (7) whether respondents' activities have the 
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11 effect and tendency  t o  L - a t a n t i a l l y  i n j u r e  any domest i c  -idustry.- 

A. V a l i d i t y  o f  the ' 9 8 2  P a t e n t  

35 U.S.C. § 1 1 2  

Under 35 U.S.C. S 2 8 2 ,  respondents  have t h e  burden o f  proof by c lear  and 

c o n v i n c i n g  e v i d e n c e  i n  e s t a b l i s h i n g  t h a t  t h e  ' 9 8 2  p a t e n t  has  n o t  met t h e  

s t a n d a r d s  o f  s e c t i o n  1 1 2 .  S o l d e r  Removal Co. v. I n t e r n a t i o n a l  Trade  

Commission, 582  F.2d 2 8 ,  1 9 9  U.S.P.Q. 1 2 9 ,  1 3 2 ,  1 3 3  (CCPA 1 9 7 8 ) ;  Lindemann 

M a s c h i n e n f a b r i k  GMBH v. Am. Hoist & Derrick 7 3 0  F.2d 1 4 5 2 ,  1 4 5 9 ,  221 U.S.P.Q. 

4 8 1 ,  486  (Fed. Cir. 1984) .  

I P e r t i n e n t  t o  t h e  s e c t i o n  1 1 2  i s s u e s  are t h e  f irst  pargraph ( p e r t i n e n t  

p o r t i o n )  and second paragraph o f  35  U.S.C. 5 1 1 2 :  

The s p e c i f i c a t i o n  s h a l l  c o n t a i n  a w r i t t e n  
d e s c r i p t i o n  o f  t h e  i n v e n t i o n ,  and o f  t h e  manner 
and p r o c e s s  o f  making and u s i n g  i t ,  in s u c h  
f u l l ,  c lear ,  and c o n c i s e ,  and exact terms as t o  
e n a b l e  any  person  s k i l l e d  i n  t h e  ar t  t o  which i t  
p e r t a i n s ,  o r  w i t h  which it is most n e a r l y  
c o n n e c t e d ,  t o  make and use  t h e  same, . , . . 

- 1/ 
compla inant ' s  d e f i n i t i o n  o f  t h e  domest i c  i n d u s t r y  compris ing  t h o s e  f a c i l i t i e s  
d e d i c a t e d  t o  f lowmeters  i n  s i z e s  two i n c h e s  and above but  was n o t  s u r e  that 
t h e r e  is "any e v i d e n c e  on t h a t  s u b j e c t . "  (Tr .  a t  2133) .  With respect t o  . 

whether  t h e  domest i c  i n d u s t r y  i s  e c o n o m i c a l l y  and e f f i c i e n t l y  o p e r a t e d  
respondents '  c o u n s e l  r e p r e s e n t e d :  - 

I n  c l o s i n g  argument respondents '  c o u n s e l  had no problem w i t h  

Your Honor, t h e  o n l y  r e s e r v a t i o n  we have c o n c e r n i n g  e f f i c i e n c y  and 
economy . . . becomes t h e  arguments t h a t  we have made about  F i s c h e r  
and P o r t e r ' s  own d i f f i c u l t i e s  t h a t  t h e y  have s e l f - g e n e r a t e d  i n  the 
m a r k e t p l a c e .  There  is t e s t i m o n y  about  inadequate  s e r v i c e .  There  is 
t e s t i m o n y  about  d i s s a t i s f a c t i o n  w i t h  their  product .  That  kind o f  
e v i d e n c e ,  we b e l i e v e ,  has  a b e a r i n g  on t h e  i n j u r y  case and a l s o  
tendency  t o  i n j u r e .  As far  as whether  t h e y  have s p e n t  money on 
f a c i l i t i e s  and so o n ,  I r e a l l y  don ' t  t h i n k  you need a s t i p u l a t i o n  on 
t h a t ,  Your Honor. I t h i n k  they have a l o t  o f  f a c t s  i n  t h e  r e c o r d .  
(Tr .  a t  2132) .  

a 



The s p e c i f i c a t i o n  s h a l l  c o n c l u d e  w i t h  one o r  
more claims p a r t i c u l a r l y  p o i n t i n g  o u t  and 
d i s t i n c t l y  c l a i m i n g  t h e  s u b j e c t  matter which t h e  
a p p l i c a n t  r e g a r d s  as h i s  i n v e n t i o n .  

The f irst paragraph o f  s e c t i o n  112 m a n i f e s t s  t h e  s t a t u t o r y  i n t e n t  t o  

r e q u i r e  a p a t e n t e e  t o  describe t h e  c l a i m e d  i n v e n t i o n  so that o t h e r s  may 

c o n s t r u c t  and.use  it after e x p i r a t i o n  o f  t h e  p a t e n t  and t o  in form t h e  p u b l i c  

dur ing  the l i f e  o f  t h e  p a t e n t  o f  t h e  limits o f  t h e  a s s e r t e d  "monopol izat ion"  

so t h a t  it may be known which f e a t u r e s  may be safely used or manufactured 

wi thout  a l i c e n s e  and which may not .  S c h r i b e r - S c h r o t h  Co. v. C leve land T r u s t  

- Co. 305  U.S. 47 39. 

C u l t u r e  Microcarriers, Inv.  No. 337-TA-129, 2 2 1  U.S.P.Q. 1 1 6 5 ,  1 1 7 1  (USITC 

1983) .  

U.S.P.Q. 2 4 2 ,  2 4 5 ,  246  ( 1 9 3 8 )  C e r t a i n  L i m i t e d  Cell 

The second paragraph o f  s e c t i o n  1 1 2  i s  e s s e n t i a l l y  a requirement  f o r  

p r e c i s i o n  and d e f i n i t e n e s s  o f  claim language .  If t h e  scope o f  s u b j e c t  matter 

embraced by a claim i s  clear,  and if t h e  a p p l i c a n t  has n o t  i n d i c a t e d  that he  

i n t e n d s  a claim t o  b e  o f  a d i f f e r e n t  scope, t h e  claim does p a r t i c u l a r l y  p o i n t  

o u t  and d i s t i n c t l y  claim t h e  s u b j e c t  matter which t h e  a p p l i c a n t  r e g a r d s  as h i s  

claimed i n v e n t i o n .  

n o t  commensurate i n  s c o p e  w i t h  t h e  c l a i m e d  s u b j e c t  matter, that fact does  not  

r e n d e r  t h e  claim impercise o r  i n d e f i n i t e  o r  o t h e r w i s e  n o t  i n  compl iance  w i t h  

Then if t h e  " e n a b l i n g "  d i s c l o s u r e  o f  a s p e c i f i c a t i o n  i s  

I t h e  second paragraph o f  s e c t i o n  1 1 2 ;  r a t h e r ,  t h e  claim i s  based on a n  

i n s u f f i c i e n t  d i s c l o s u r e  under t h e  f i r s t  paragraph o f  35  U.S.C. 5 112.  I n  re 

Borkowski ,  4 2 2  F.2d 9 0 4 ,  9 0 9 ,  1 6 4  U.S.P.Q. 6 4 2 ,  6 4 5  (C.C.P.A. 1 9 7 0 ) .  

To sat is fy  s e c t i o n  1 1 2 ,  a p a t e n t  s p e c i f i c a t i o n  must be s u f f i c i e n t l y  

comple te  t o  e n a b l e  one o f  o r d i n a r y  s k i l l  i n  the art t o  make t h e  i n v e n t i o n  

wi thout  undue e x p e r i m e n t a t i o n .  Enablement i s  t h e  c r i t e r i o n .  It i s  a l e g a l  

i s s u e .  Raytheon Co. v. Roper Corp. 7 2 4  F.2d 9 5 1 ,  2 2 0  U.S.P.Q 5 9 2 ,  599 (Fed. 
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Cir. 1983) .  Every  e x p e r i m e n t a l  d e t a i l  need not  be set  f o r : h  i n  the w r i t t e n  

s p e c i f i c a t i o n  if t h e  s k i l l  in t h e  a r t  i s  s u c h  t h a t  t h e  d i s c l o s u r e '  e n a b l e s  one 

t o  make t h e  i n v e n t i o n .  M a r t i n ,  Aebi and Ebner  v. Johnson, 454  F.2d 7 4 6 ,  1 7 2  

U.S.P.Q. 3 9 1  395  (C.C.P.A. 1 9 7 2 ) .  If the claims, r e a d  in t h e  l i g h t  o f  the 

s p e c i f i c a t i o n ,  r e a s o n a b l y  apprise t h o s e  s k i l l e d  I n  t h e  a r t  b o t h  o f  t h e  

u t i l i z a t i o n  and s c o p e  of t h e  i n v e n t i o n ,  and if t h e  language i s  as precise as 

t h e  s u b j e c t  matter permits, t h e  c o u r t s  c a n  demand no more. 

Corp. V. U.S. Plywood Corp. 2 5 8  F.2d 1 2 4 ,  1 3 6 ,  118 U.S.P.Q. 1 2 2 ,  1 3 2  (2d Cir. 

G e o r g i a - P a c i f i c  

1958) .  Claims are t o  b e  r e a d  and c o n s t r u e d  in l i g h t  o f  t h e  S p e c i f i c a t i o n  and 

t h e  p r o s e c u t i o n  h i s t o r y  o f  t h e  p a t e n t .  F u r t h e r ,  claims should be so 

c o n s t r u e d ,  i f  p o s s i b l e ,  t o  s u s t a i n  t h e i r  v a l i d i t y .  Carman I n d u s t r i e s  I n c .  v. 

Wald, 724  F. 2d 9 3 2 ,  937  n.5, 2 2 0  U.S.P.Q. 4 8 1 ,  4 8 5  n 5  (Fed. Cir. 1 9 8 3 ) ;  K l e i n  

v. R u s s e l l ,  86 U.S. 4 3 3 ,  466  ( 1 8 7 4 ) ;  Turrill v. Michigan  S & N. I. R. R . ,  6 8  

U.S. 4 9 1 ,  5 1 0  (1864) .  The s p e c i f i c a t i o n  need n o t  d i s c l o s e  w h a t  i s  well known 

I -  

i n  t h e  a r t .  I n  re Myers, 410 F.2d 4 2 0 ,  161 U.S.P.Q. 6 6 8  6 7 1  (C.C.P.A. 1969) .  

Respondents  a r g u e  t h a t  t h e  means by which t h e  a l l e g e d  f o r c e  s h a r i n g  

between t h e  spool  and t h e  housing o f  the c l a i m e d  f lowmeter  o f  the ' 9 8 2  p a t e n t  

i s  accompl ished  i s  n o t  t a u g h t  i n  t h e  ' 9 8 2  p a t e n t  nor  i s  t h e  l e v e l  o f  " s h a r i n g "  

anywhere d e s c r i b e d  i n  t h e  ' 9 8 2  p a t e n t .  Hence i t  i s  argued t h a t  t h e  ' 9 8 2  

p a t e n t e d  d i s c l o s u r e  i s  inadequate  both  f o r  f a i l i n g  t o  t e a c h  how t o  make and 

u s e  t h e  i n v e n t i o n  and f o r  f a i l i n g  t o  provide  claims which p o i n t  o u t  t h e  limits 

o f  t h e  i n v e n t i o n .  (RPost  a t  1 3 ) .  

Respondents  also a r g u e :  

35 U.S.C. s 1 1 2  r e q u i r e s  t h a t  t h e  i n v e n t i o n  be d e s c r i b e d  ' i n  
s u c h  f u l l ,  clear and c o n c i s e  terms t h a t  it c a n  be understood 
by one o f  o r d i n a r y  s k i l l  i n  the art . '  Complainant 's  expert 
B lanco  d e s c r i b e d  the s h a r i n g  o f  t h e  l o a d  between t h e  housing 
and t h e  s p o o l  as ' c r i t i c a l '  t o  the i n v e n t i o n ,  yet  he 
a d m i t t e d  t h a t  nowhere I s  t h i s  d e s c r i b e d  I n  t h e  drawings o r  
i n  t h e  s p e c i f i c a t i o n .  He t e s t i f i e d  that he c o u l d  f i n d  i t  
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1. 

only  by inference  i n  t h e  claims. (Blanc0 depos i - ion ,  May 1, 
1986) [RPX-lo]. Nor could he determine from t h e  d i s c l o s u r e  
of the  pa t en t  j u s t  where, o r  how, o r  t o  what e x t e n t  fo rces  
are t r ansmi t t ed  between the  spool  and t h e  housing. ( i b i d . )  
Thus, t h e  pa ten t  f a i l s  t o  teach  one of o rd ina ry  s k i l l  i n  the  
a r t  how t o  p r a c t i c e  the  a s s e r t e d  ' invent ion . '  (RPost a t  19) .  

- 

Complainant argues that t h e  '982 pa ten t  desc r ibes  t h e  combination of a 

housing jo ined  t o  t h e  flow tube;  t h a t  t h e  drawings of t h e  '982 pa ten t  

i l l u s t r a t e  t he  combination and shov a s t r o n g  housing of s u b s t a n t i a l  th ickness  

which i s  man i fe s t ly  not a t h i n  s t r i p  of metal sea ted  on and merely covering 

t h e  f low tube;  and that i n  t h e  t i t l e  of t h e  pa t en t ,  i n  t h e  s p e c i f i c a t i o n  and 

i n  t h e  claims, words such as "uni ta ry" ,  "uni t " ,  " joined" and "mated" a r e  used 

t o  characterize t h e  connect ion between t h e  housing and tube.  It is argued 

t h a t  a n a t u r a l ,  normal and uns t ra ined  reading of t h e  '982 pa ten t  can leave no 

doubt that the  housing i s  u n i t i n g  with o r  jo ined  wi th  t h e  f low tube;  and that 

one s k i l l e d  i n  t h e  ar t  would understand t h a t  such mechanical j o in ing  between 

t h e  rugged housing and s t rong  flow tube would n e c e s s a r i l y  r e s u l t  i n  load 

sha r ing  and t h a t  he would not r e q u i r e  "words" t o  understand t h a t .  (CPostR a t  

5) 

Based on the  foregoing the  admin i s t r a t ive  law judge must decide whether 

respondents have sus t a ined  t h e i r  burden i n  e s t a b l i s h i n g  t h a t  a person of 

o rd ina ry  s k i l l  i n  the  a r t ,  wi th  t h e  '982 pa ten t  before  him, would not 

understand t h a t  t h e r e  is deecribed and claimed i n  t h e  '982-pa ten t  a f l a n g e l e s s  

e lec t romagnet ic  flowmeter wherein any appl ied  compressive f o r c e  is shared by 

t he  spool and the  housing of the  claimed flowmeter and a l s o  would not be a b l e  

t o  be determine from t h e  s p e c i f i c a t i o n  t h e  ex ten t  of any shar ing .  

Co., Inc. v. I n d u s t r i a l  Crat ing & Packing, Inc. 731 F.2d 818, 826, 221  

U.S.P.Q. 568, 574. (Fed. C i r .  1984). 

Seatt le Box 

The s p e c i f i c a t i o n  of the  '982 pa ten t  d i s c l o s e s  that t h e  claimed f lowneter  

inc ludes  a non-magnetic spool of high mechanical s t r e n g t h  and having end 
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flanges. 

(FF 29). 

The spool provides a flow conduit for the fluid to be metered. 

Surrounding the spool and concentric therewith i s  a cylindrical 

housing formed of complementary half-pieces which include arcuate end plates 

that join the corresponding end flanges of the spool, to define an enclosed 

inner chamber. (FF 30). The spool in turn i s  subjected to a compressive 

force which force i s  generated by bolts which bridge the flanges of the 

upstream and downstream pipes between which the flowmeter unit i s  interposed 

in the fluid line. 

action of the two pipe flanges. (FF 140). Thus in the F&P Type 10 D 1475 3 

inch MINI-MAG (CPX-1, CPX-36) there i s  a birdcage arrangement through four 

(FF 32). The compressive force is applied coaxially by 

bolts with two pipe flanges on each side of the flowmeter unit. A compressive 

force i s  applied by tightening the four bolts until the two pipe flanges grip 

the flowmeter unit in between and sufficient fluid seal is provided. (FF 141). 
6 

A review of the portion of deposition testimony of Prof. Ernest0 E. 

Blanco, complainant's expert (FF 137), apparently relied upon by respondents, 

shows that Prof. Blanco did make reference to clause B of claim 1 of the '982 

patent. (RPX-10 at 45; FF 17). Moreover in deposition he specifically 

testified that the '982 patent teaches that the housing of the claimed 

flowmeter "takes part of the housing load applied by the flanges [of the 

upstream and downstream pipes through the bridged bolts] at both ends;" that 

while it i s  very "difficult to tell [how much compressive-force i s  taken by 

the housing] because we have here an indeterminate condition" it can be done 

i f  "you know the cross-sections and the model of elasticity;" and that "from 

the design of the system, since the spool i s  in contact with the housing, 
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whatever loads  a r e  app l i ed  t o  the  spool  will a l s o  be shared by t h e  housing." 

(RPX-10 a t  42, 43, 44). 

A t  t h e  hear ing  Prof. Blanco, when asked where i n  t h e  '982 paten t  t h e r e  

was a d i s c u s s i o n  of t h e  sha r ing  of compressive f o r c e s  between the  housing and 

t h e  spoo l  of t h e  claimed flowmeter, r e l i e d  on t h e  use of t h e  word "un i t "  i n  

t h e  in t roduc to ry  c l a u s e  of independent claim 1, / v i z .  - "A f l a n g e l e s s  

e lec t romagnet ic  flowmeter u n i t  i n t e r p o s a b l e  between t h e  end f l anges  of t h e  

upstream and downstream pipes  of a l i n e  conducting a f l u i d  whose flow rate is 

t o  be metered, t he  end f l anges  of t h e  p ipes  having a predetermined diameter 

and a c i rc le  of b o l t  ho le s ,  s a i d  - u n i t  comprising;", - and on c l a u s e  A of claim 1 

viz .  - 
A. a c y l i n d r i c a l  metal housing having an  external 
diameter which is smaller than  t h a t  of t h e  circle 
whereby when t h e  - u n i t  is i n t e rposed  between t h e  end 
f l a n g e s  of t h e  p i p e s ,  the housing l ies wi th in  t h e  
circle and t h e  f l anges  are bridged by b o l t s  pas s ing  
through the  holes  t o  encage t h e  u n i t  and s u b j e c t  it t o  
a compressive f o r c e  e f f e c t i n g  a f l u i d  seal; (PP 1T 
(Emphasis added). 

- 

The above language of t h e  pa t en t  meant t o  Prof. Blanco that t h e  claimed 

flowmeter u n i t ,  which inc ludes  the  housing and spool ,  is subjec ted  t o  a 

compressive force .  (FF 196). He expla ined  t h a t  according t o  c lause  A t h e  

housing l ies wi th in  a circle of b o l t s  and t h e  pipe f l a n g e s  are bridged by t h e  

b o l t s  pass ing  through t h e  holes  of t h e  pipe f l anges  t o  encage the  u n i t ,  no t  

j u s t  t h e  housing and t o  s u b j e c t  the-% t o  a compressive f o r c e  e f f e c t i n g  a 

f l u i d  seal. The housing and t h e  spool  are a u n i t  w i th  t h e  two of them working 

- 

21 C l a i m  1 is t h e  only independent claim of the  '982 p a t e n t ,  (FF 17). The 
language of independent claim 1 is incorpora ted  by r e fe rence  i n  a l l  of t h e  
remaining claims. 
relate t o  the  remaining fou r  claims i n  i s sue .  

Hence any testimony r e l a t i n g  t o  claim 1 would inhe ren t ly  
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t o g e t h e r  i n  s h a r i n g  t h e  l o a d  of t h e  system. (FF  1 3 9 ) .  P r o f .  B lanco  a l s o  made 

r e f e r e n c e  t o  c l a u s e  B o f  independent  claim 1 which c l a u s e  meant t o  Prof .  

B l a n c o  t h a t  t h e  non-magnet ic  s p o o l  i s  s u b j e c t e d  t o  t h e  compress ive  f o r c e  

because  c l a u s e  B s p e c i f i c a l l y  refers t o  " s a i d  c o m p r e s s i v e  force." To P r o f .  

B l a n c o  t h e  word " s a i d "  c a n  o n l y  refer t o  t h e  "compressive  f o r c e "  r e c i t e d  i n  

c l a u s e  A o f  claim 1. (FF 1 9 7 ) .  C lause  B o f  claim 1 r e a d s :  

B. a non-magnet ic  spool c o a x i a l l y  d i s p o s e d  w i t h i n  s a i d  
housing and provided w i t h  end f l a n g e s  which are s e a t e d  
a g a i n s t  t h e  ends o f  t h e  upstream and downstream p i p e s  
and d e f i n e  w i t h  s a i d  housing a n  i n t e r n a l  c a v i t y ,  said 
spool having a l o n g i t u d i n a l  f low axis which j o i n s  t h e  
upstream and downstream p i p e s ,  s a i d  s p o o l  having a 
s t r e n g t h  s u f f i c i e n t  t o  v i t h e t a n d  t h e  p r e s s u r e  of  f l u i d  
f l o w i n g  i n  t h e  c o n d u i t  and said compress ive  f o r c e ;  
(Emphasis added) (FF 1 7 ) .  

I 
To Prof .  B l a n c o  t h e  compress ive  f o r c e  i n  claim 1 should be i n t e r p r e t e d ,  

a c c o r d i n g  t o  t h e  language  o f  claim 1 ,  as b e i n g  a p p l i e d  s i m u l t a n e o u s l y  t o  e a c h  

o f  t h e  housing and t h e  spool ,  which form a u n i t ,  i n  v a r y i n g  d e g r e e s  and t o  

both  a t  a l l  times. (FF 196) .  

P r o f .  B l a n c o  t e s t i f i e d  that claim 1 cal ls  f o r  t h e  " u n i t "  t o  t a k e  

compress ive  f o r c e  and t h a t  t h e  o n l y  parts o f  the u n i t  t h a t  a n  e n g i n e e r  vould 

take i n t o  a c c o u n t  as be ing  compressed are t h e  parts des igned t o  be compressed,  

- v i z .  t h e  c y l i n d r i c a l  metal housing and t h e  n o n - m e t a l l i c  s p o o l .  C o i l s  in claim 

1 are n o t  d e s i g n e d  t o  be compressed. (FF  197) .  

According t o  P r o f .  B lanco  t h e  s h a r i n g  o f  t h e  compress ive  f o r c e  by t h e  
- 

s p o o l  and t h e  housing o f  t h e  f lowmeter  u n i t ,  as t a u g h t  by claim 1 o f  the ' 9 8 2  

p a t e n t ,  f i n d s  support  when claim 1 i s  r e a d  in l i g h t  o f  t h e  s p e c i f i c a t i o n  o f  

the ' 9 8 2  p a t e n t .  

housing o f  t h e  c l a i m e d  s p o o l  i n c l u d e s  end plates t h a t  j o i n  t h e  corresponding  

ends o f  t h e  s p o o l  t o  d e f i n e  the i n n e r  chamber ( F F  25, 1 9 8 ) ;  that surrounding 

Thus he t e s t i f i e d  t h a t  t h e  s p e c i f i c a t i o n  t e a c h e s  that the 

- 

t h e  s p o o l  and c o n c e n t r i c  therewith i s  the housing formed o f  complimentary ha l f  
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pieces  which include a r c u a t e  end p l a t e s  t h a t  j o i n  t h e  corresponding end 

f langes  of t h e  spool  t o  d e f i n e  an enclosed i n n e r  chamber (FF 30, 198); and 

t h a t  t h e  opposing ends of t h e  s p l i t  housing are provided w i t h  p l a t e s  whose 

inner  p e r i p h e r i e s  mate wi th  t h e  o u t e r  p e r i p h e r i e s  of end f l a n g e s  of t he  

spool. (FF 35, 198). The i n t e n t i o n a l  use  of t h e  word " jo in" ,  according t o  

- 

Prof.  Blanco, e s t a b l i s h e s  t h a t  t h e  joined p a r t s  are i n t e n t i o n a l l y  touching, by 

design,  and t r a n s f e r r i n g  loads  i n  between. (FF 198, 209). The term "mate", 

according t o  Prof. Blanco mean, " join" .  (PF 198, 210). Conventional methods 

of j o i n i n g  p a r t s ,  such t h a t  appl ied  f o r c e s  a r e  t r a n s f e r r e d  d e l i b e r a t e l y  by 

design,  are through welding o r  p r e s s  f i t t i n g .  (FF 198). Prof.  Blanco noted 

t h a t  t h e  inventor  Schmoock intended a j o i n i n g  t o  be i n  t h e  na ture  of seam 

welding and thus  such t h a t  compressive f o r c e s  would be t r a n s f e r r e d .  I n  

support  Prof.  Blanco referenced t h e  fol lowing p o r t i o n  of t h e  '982 pa ten t :  

Surrounding t h e  l i n e d  metal spool  10 and concent r ic  
therewi th  i s  a s p l i t  c y l i n d r i c a l  housing o r  cas ing  formed 
by complementary half-pieces  . . . t h e  l o n g i t u d i n a l  edges 
of t h e s e  p i e c e s  being seam welded o r  otherwi'se joined 
t o g e t h e r  t o  complete t h e  housing. 
(FF 33). 

(Emphasis added) 

He considered " joined" i n  t h e  above t o  be used e x a c t l y  t h e  same as where the  

word " join"  i s  used i n  t h e  '982 paten t  f o r  j o i n i n g  t h e  end p l a t e s  of t h e  

housing t o  t h e  end f l a n g e s  of t h e  spool ,  such as: 

Surrounding t h e  spool  and c o n c e n t r i c  t h e t e w i t h  i s  a 
c y l i n d r i c a l  housing . . . formed of complementary h a l f  
pieces which include a r c u a t e  end p l a t e s  t h a t  j o i n  t h e  
corresponding end f langes  of t h e  spool  . . . (FF 208). 
(See a l s o  FF 25, 30, 35). 

- 
- 

The testimony of respondents '  e x p e r t ,  M r .  Liptak (FF 238), that t h e  

c i t a t i o n s  t o  t h e  '982 s p e c i f i c a t i o n ,  r e l i e d  upon by Prof.  Blanco, make c e r t a i n  

t h a t  t h e  housing does not  g e t  l oose ,  that t h e  housing i s  kept  i n  p o s i t i o n ,  and 

t h a t  t h e  housing does no t  s h f f t  around t h e  ceramic spool  and damage t h e  wire 



(FF  2 5 8 )  and Mr. L i p t a k ' s  t e s t i m o n y  that a j o i n i n g  o f  t h e  housing t o  the s p o o l  

serves t o  provide  a s t r o n g  seal from environmenta l  vapors  ( F F  253)  does not  

d e t r a c t  f rom P r o f .  B l a n c o ' s  t e s t i m o n y  t h a t  t h e  d e s i g n  o f  the f lowmeter ,  

a c c o r d i n g  t o  t h e  ' 9 8 2  s p e c i f i c a t i o n ,  is f o r  a p h y s i c a l  touching  o f  the s p o o l  

and hous ing  such  t h a t  a p p l i e d  compress ive  f o r c e  is shared.  A j o i n i n g  o f  t h e  

s p o o l  and housing by seam welding would i n h e r e n t l y  make c e r t a i n  t h a t  t h e  

housing does  n o t  g e t  loose,  t h a t  t h e  housing is k e p t  i n  p o s i t i o n ,  t h a t  t h e  

housing does  n o t  s h i f t ,  and t h a t  environmenta l  vapors  are k e p t  o u t  o f  t h e  

housing.  

M r .  L i p t a k  t e s t i f i e d  t h a t  a b e i g e  c o l o r e d  housing on t o p  of CPX-21 (FLP 3 

i n c h  MINI-MAG Flowmeter) h a s  "noth ing  t o  do w i t h  t h e  [ ' 9 8 2 ]  p a t e n t "  a l though 

t h e  b e i g e  housing i s  j o i n e d  t o  t h e  remain ing  p o r t i o n  of t h e  flowmeter. (FF 

253) .  It is clear however, on o b s e r v a t i o n  o f  CPX-21, t h a t  a n y  compress ive  

.I 

f o r c e  g e n e r a t e d  by t h e  b o l t s  is n o t  a p p l i e d  t o  t h e  b e i g e  housing and hence i t  

would n o t  b e  i n t e n d e d  t h a t  t h e  b e i g e  housing would s h a r e  a n y  a p p l i e d  

compress ive  f o r c e .  

Not o n l y  i s  t h e r e  t e s t i m o n y  o f  P r o f .  B l a n c o  t h a t  t h e  compress ive  f o r c e  

a p p l i e d  t o  t h e  s p o o l  is i n h e r e n t l y  shared  by  t h e  housing o f  t h e  c l a i m e d  

flowmeter u n i t  but  t h e r e  i s  t e s t i m o n y  o f  respondents '  e x p e r t  M r .  L i p t a k  t h a t  

if a s p o o l  o f  a flowmeter i s  i n  p h y s i c a l  c o n t a c t  w i t h  a c o v e r  i n  a B r i t i s h  

Sybron p a t e n t ,  compress ion  forces a p p l i e d  t o  t h e  s p o o l  w i l l  b e  t r a n s m i t t e d  t o  

t h e  c o v e r  and t h a t  t h i s  would be  apparent  t o  t h o s e  s k i l l e d  i n  t h e  f lowmeter  - 

artz' and even t h o s e  n o t  s k i l l e d  i n  t h e  f lowmeter  art.  (FF 2 5 3 ) .  

- 31 
a r t ,  i n  t h e  mid 1 9 7 0 ' s  would have had 5-10 y e a r s  e x p e r i e n c e  i n  f lowmeter  

The r e c o r d  e s t a b l i s h e s  t h a t  a person  o f  o r d i n a r y  skill i n  t h e  f lowmeter  

( F o o t n o t e  c o n t i n u e d  t o  page 17) 
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Mr. Liptak further testified that in the F&P 3 inch electromagnetic 

flowmeter (CPX-291, which is made according to the '982 patent (See infra at 

52-55), if there are compressive forces acting m t h e  spool  of a flowmeter and 

-- 

a housing is in physical contact with the spool, there will be a transmission 

of compressive force. Mr. Liptak knows that in practice in the FbP 3 inch 

electromagnetic flowmeter the spool is welded to the housing. (PF 275). 

Hence there has to be a transmission of compressive force due to the joining 

of the spool and housing in the FCP 3 inch electromagnetic flowmeter. 

Mr. Liptak also testified that when bolts which encage an electromagnetic 

flowmeter are tightened, the pipe flanges exert a compressive force on the 

spool and as the force is applied to the spool at least a part of that force 

is transferred to the housing if the housing is connected to the spool. 

(FF 285). Significally Mr. Liptak testified that the force to which the spool 

is subjected and which the housing receives through transmission, is a 

function of the method of joining the housing to the spool. (PF 280). The 

'982 patent specifically discloses that the spool is joined to the housing (FF 

25, 30, 35) and indicates that a joining can be done by seam welding. (FF 33). 

While Mr. Liptak also testified that in the claimed flowmeter consisting 

of the spool, housing, electrodes and coils, the spool only will "withstand" 

the compressive force, he provided no explanation why the housing which is 

joined to the spool will not "withstand" the compressive- force (FF 259), nor 

did he explain the inconsistency in his testimony. 

253, 275, 285). Mr. Liptak admitted that there are prior art electromagnetic 

(Compare FF 259 withrFF 

flowmeters in which the housings bear the pipe compression forces. (FF 256). 

(Footnote continued,from page 16) 
design and an undergraduate degree in either mechanical or electrical 
engineering. (FF 341, 355 Tr. at 2067). 
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Respondents argue  L,,at i n v e n t o r  Schmoock, i n  t e s t i f y A n g  i n  d e p o s i t i o n  

w i t h  respect t o  c o m p l a i n a n t ' s  K-MAG meter, a d m i t t e d  that he c o u l d  not  i n  fac t  

say w i t h  c e r t a i n t y  t h a t  any part  o f  t h e  compress ive  f o r c e  is t r a n s m i t t e d  

through t h e  s p o o l  t o  t h e  housing because  t h a t  would depend on t h e  cus tomer ' s  

gaskets. (RPFF P 3 8 ;  RPostR a t  ll).i' Schmoock however d i d  t e s t i f y  that 

t h e  housing i n d i r e c t l y  bears t h e  compress ive  f o r c e .  He f u r t h e r  a d m i t t e d  t h a t  

he was n o t  t o t a l l y  familiar w i t h  t h e  mechanism o f  t h e  K-MAG. Schmoock's 

comments on t h e  e f fect  of cus tomer ' s  gaskets was a g u e s s .  (FF 442) .  

Unrefuted is P r o f .  B l a n c o ' s  t e s t i m o n y  that w h i l e  t h e r e  is no mention o f  a 

gasket i n  t h e  ' 9 8 2  p a t e n t ,  a g a s k e t  is a s t a n d a r d  method o f  s e a l i n g  p r e s s u r e  

v e s s e l s  and t h e r e f o r e  t h e r e  may be a g a s k e t  between t h e  p i p e  f l a n g e s  and t h e  

faces o f  t h e  f l o w m e t e r ;  and t h a t  t h e  compress ive  force is d i s t r i b u t e d  by means 

o f  t h e  g a s k e t s  t o  t h e  housing and t h e  spool. The g a s k e t  t h e n  would be t h e  
I 

primary l o a d  t r a n s m i t t i n g  e lement  between t h e  p i p e  f l a n g e s .  (FF 2 1 1 ,  2 1 3 ,  

5/ 215)  .- 
Based on t h e  f o r e g o i n g  t h e  a d m i n i s t r a t i v e  law judge  f i n d s  that t h e  r e c o r d  

e s t a b l i s h e s  t h a t  one o f  o r d i n a r y  s k i l l  i n  t h e  a r t ,  w i t h  t h e  ' 9 8 2  p a t e n t  b e f o r e  

him would understand t h a t  t h e r e  i s  d e s c r i b e d  and c l a i m e d  in t h e  ' 9 8 2  p a t e n t  a 

- 41  
p r i n c i p l e s  o n  which t h e  practical e f f e c t i v e n e s s  o f  h i s  i n v e n t i o n  rests. 
e .g.  Diamond Rubber Co. V. C o n s o l i d a t e d  Rubber Co., 2 2 0  U.S. 4 2 8 ,  435-36 
( 1 9 4 1 ) .  

It is a x i o m a t i c  that an i n v e n t o r  need n o t  comprehend t h e  s c i e n t i f i c  
- S e e  

51 I n  t h e  FbP f lowmeter  because  t h e  f l a n g e s  o f  t h e  s p o o l  are welded t o  the 
h o u s i n g ,  the l o a d  is  immediate ly  t r a n s m i t t e d  t o  t h e  s p o o l  and t h e  housing and 
hence t h e r e  is no dependence on t h e  d e f l e c t i o n  o f  a g a s k e t .  (FF 2 1 2 ) .  A 
gasket i s  s e a t e d  a g a i n s t  t h e  end f l a n g e s  o f  t h e  s p o o l .  (FF 1 5 7 ) .  

- 

i a  



f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter  wherein  any  a p p l i e d  compress ive  f o r c e  is 

s h a r e d  by t h e  spool and housing of t h e  flowmeter and a l s o  c o u l d  determine  t h e  

e x t e n t  o f  s h a r i n g .  

F o r  the f o r e g o i n g  r e a s o n s  t h e  a d m i n i s t r a t i v e  law judge  f i n d s  that 

respondents  have n o t  s u s t a i n e d  t h e i r  burden,  by clear and c o n v i n c i n g  e v i d e n c e ,  

of e s t a b l i s h i n g  t h a t  t h e  ' 9 8 2  p a t e n t  i s  n o t  v a l i d  under 3 5  U.S.C. S 112 .  

35 U.S.C. 1 0 2  

Independent claim 1 and dependent claims 2 through 5 of t h e  ' 9 8 2  p a t e n t  

are in i s s u e  i n  t h i s  i n v e s t i g a t i o n .  (FP 1 7 ,  Tr .  a t  664) .  Respondents'  

p o s i t i o n  i s  that claims 1 through 3 are a n t i c i p a t e d  by B r i t i s h  Sybron p a t e n t  

1 , 4 2 4 , 8 7 5 .  (Tr .  a t  1949) .  The B r i t i s h  Sybron p a t e n t  was p u b l i s h e d  on 

February  11, 1 9 7 6  about  a year b e f o r e  i n v e n t o r  Schmoock f i l e d  his Ser. No. 

7 7 1 , 4 2 0  t h e  earliest p a r e n t  a p p l i c a t i o n  o f  S e t .  No. 3 9 8 , 8 0 9  which r e s u l t e d  i n  

the ' 9 8 2  p a t e n t .  (FF 1 6 ,  77) .  There  i s  no p r i o r  a r t ,  a l l e g e d  t o  be 

a n t i c i p a t o r y ,  c i ted a g a i n s t  dependent claims 4 and 5. (Tr .  a t  1949).- . 61 

Respondents  have the burden t o  show, by clear and c o n v i n c i n g  e v i d e n c e  

t h a t  a l l  t h e  components o f  claims 1 through 3 o f  t h e  ' 9 8 2  p a t e n t  are found " i n  

- 61 
rest  i t s  case on claim 5 which i s  dependent on claims 1 and 2. 
Claim 5 r e q u i r e s  t h a t  t h e  c y l i n d r i c a l  housing i n  c l a u s e  A o f  independent claim 
1 be' formed of f e r r o m a g n e t i c  material which jo ins  t h e  e l e c t r o m a g n e t  c o i l s  t o  
d e f i n e  a magnetic c i r c u i t  t h e r e w i t h .  Claim 2 states that t h e  c o i l s  In c l a u s e  

During the p r e h e a r i n g  c o n f e r e n c e  compla inant  stated i t s  w i l l i n g n e s s  t o  
(Tr .  a t  -101). 

C o f  claim 1 are d i s p o s e d  in t h e  c a v i t y  recited i n  c l a u s e  B of claim 1. (FF 
1 7 ) .  Respondents  would n o t  accept c o m p l a i n a n t ' s  p r o p o s a l  s t a t i n g  that claim 
had been a s s e r t e d  by compla inant  as r e p r e s e n t a t i v e .  (Tr .  1 0 3 ) .  Complainant 
d i s a g r e e d .  Complainant thereafter withdrew i t s  o f f e r  t o  rest i t s  case on 
claim 5. (Tr .  a t  109). 

The f lowmeters  made by compla inant  under t h e  '982 p a t e n t  have a 
f e r r o m a g n e t i c  c y l i n d r i c a l  housing.  
f lowmeter  wherein  t h e  housing may be e i t h e r  magnet ic  o r  nonmagnetic.  
2008). 

(FF 1 7 4 ;  - i n f r a  a t  55j. Claim 1 reads on 
( T r .  a t  

( F o o t n o t e  c o n t i n u e d  t o  page 20) 
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exactly t h e  same s i t u a t i o n  and u n i t e d  i n  t h e  same way t o  per form t h e  i d e n t i c a l  

f u n c t i o n "  i n  a s i n g l e  reference, - v i z .  t h e  B r i t i s h  Sybron p a t e n t  L'and hence 

are n o t  v a l i d  because  they are a n t i c i p a t e d  under 3 5  USC 

I n f l a t a b l e  Sys tems ,  I n c . ,  7 0 1  F.2d 1 8 6 ,  2 2 2  U.S.P.Q. 4 6 0 , 4 6 1  ( 9 t h  Cir. 1 9 8 3 ) ;  

1 0 2 .  S c o t t  v. 

R a i l r o a d  Dynamics, I n c .  v. A. S t u c k i  Co., 727  F.2d 1 5 0 6 ,  1 5 1 6 ,  2 2 0  U.S.P.Q. 

9 2 9 ,  937  (Fed ,  Cir. 1 9 8 4 ) ;  W. L. Gore 6 Associates. Inc. v.  Garlock, I n c . ,  7 2 1  

F.2d 1 5 4 0 ,  1 5 4 8 ,  1 5 5 4 ,  2 2 0  U.S.P.Q. 3 0 3 ,  309  (Fed. Cir. 1 9 8 3 ) ;  I n  r e  C e r t a i n  

Automatic Crankpin G r i n d e r s ,  205  U.S.P.Q. 7 1 ,  76  (U.S.I.T.C. 1 9 7 9 ) ;  

S t r u c t u r a l  Rubber P r o d u c t s  Co. v. Park  Rubber Co., 7 4 9  F.2d 7 0 7 ,  2 2 3  U.S.P.Q. 

1 2 6 4 ,  1 2 7 1  (Fed. Cir. 1 9 8 4 ) ;  Radio S t e e l  & Mfg. Co. v. MTD P r o d u c t s ,  I n c . ,  7 3 1  

F.2d 8 4 0 ,  8 4 5 ,  2 2 1  U.S.P.Q. 6 5 7  (Fed. C i r .  1 9 8 4 ) ;  C o n n e l l  v. S e a r s ,  Roebuck & 

4 
- Co., 7 2 2  F .2d 1 5 4 2 ,  2 2 0  U.S.P.Q. 1 9 3 ,  1 9 8  (Fed. C i r .  1 9 8 3 ) ;  SSIH Equipment 

S.A. v. U.S.I.T.C. 7 1 8  F.2d 9 6 5 ,  2 1 8  U.S.P.Q. 6 7 8 ,  6 8 8  (Fed. Cir. 1983) .  

Respondents  a r g u e  t h a t  i n  d e p o s i t i o n  (RPX-10) compla inant ' s  expert P r o f .  

B l a n c o ,  a g r e e d  that t h e  B r i t i s h  Sybron p a t e n t  does  d e s c r i b e  a f l a n g e l e s s  

e l e c t r o m a g n e t i c  f lowmeter  i n t e r p o s a b l e  between t h e  end f l a n g e s  o f  a p i p e  

( F o o t n o t e  c o n t i n u e d  from page 19) 
Thus c o m p l a i n a n t ' s  f lowmeters  (CPX-21) made under t h e  ' 9 8 2  p a t e n t  and which 
have a m a g n e t i c  housing r e a d  on claim 1 as well as claim 5. 

7 1  
p a t e n t s  and r e s t r i c t e d  t h e i r  t e a c h i n g s  t o  e x a c t l y  what t h e y  c lear ly  and f u l l y  

Courts  have s tr ic t ly  c o n s t r u e d  d i s c l o s u r e s  i n  f o r e i g n  p u b l i c a t i o n s  and 

d i s c l o s e  w i t h o u t  a l t e r a t i o n .  Baldwin-Southwark v. Coe, 1 3 3  F.2d 3 5 9 ,  55 
U.S.P.Q. 3 9 8 ,  407  (D.C.  C i r .  1 9 4 2 ) ;  Nordberg Mfg. Co. v. Woolery Machine Co., 
79  F.2d 6 8 5 ,  6 8 7 ,  27  U.S.P.Q. 189 ,  191 ( 7 t h  Cir. 1 9 3 5 ) ;  Pursche  v. Atlas 
S c r a p e r  h E n g i n e e r i n g  Co.,  3 0 0  F.2d 4 6 7 ,  4 7 8 ,  1 3 2  U.S.P.Q. 1 0 4 ,  112-113 ( 9 t h  
Cir. 1961) ;  Carson v. American S m e l t i n g  6 R e f i n i n g  Co. 4 F.2d 4 6 3 ,  4 6 5  ( 9 t h  
C i r .  1 9 2 5 ) ;  Dart I n d u s t r i e s ,  I n c .  v. E.I. duPont de Nemours 6 Co.,  348  F. 
Supp. 1 3 3 8 ,  1 3 5 6 ,  1 7 5  U.S.P.Q. 5 4 0 ,  5 4 6 ,  547  (N.D. Ill. 1 9 7 2 )  r e v .  on o t h e r  
grounds 489 F . 2 d - 1 3 5 9 ,  1 7 9  U.S.P.Q. 392 ( 7 t h  Cir. 1 9 7 3 ) ;  C a r b o l i n e  Company v. 
Mobi l  Oil C o r p o r a t i o n ,  3 0 1  F .  Supp. 1 4 1 ,  150, 1 6 3  U.S.P.Q. 2 7 3 ,  2 8 0  (N.D.  Ill .  
1969) .  Respondents '  e x p e r t  Mr. L i p t a k  t e s t i f i e d  t h a t  t h e r e  is language i n  the 
B r i t i s h  Sybron p a t e n t  that is not  a b s o l u t e l y  c lear.  (FF 2 4 8 ) .  
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c a r r y i n g  f l u i d  w h i c h  i s  t o  be measured;  that  the Sybron meter has a 

c y l i n d r i c a l  metal c o v e r  which f i t s  w i t h i n  t h e  c ircle  o f  bolt h o l e s  of the p i p e  

f l a n g e s ;  that t h e  Sybron meter a l s o  has  a non-magnet ic  s p o o l  c o a x i a l l y  

d i s p o s e d  w i t h i n  i t s  c o v e r  and provided w i t h  end f l a n g e s  which  are seated 

a g a i n s t  the p i p e  f l a n g e s ,  t h e  c o v e r  and s p o o l  d e f i n i n g  a n  i n t e r n a l  c a v i t y ;  

t h a t  the  Sybron s p o o l  has a s t r e n g t h  s u f f i c i e n t  t o  w i t h s t a n d  the p r e s s u r e  o f  

f l u i d  f l o w i n g  through i t ,  as well as t h e  compressive  f o r c e  when i t  i s  

p o s i t i o n e d  a g a i n s t  the p i p e  f l a n g e s ;  and that i t  has diametr ica l ly -opposed  

c o i l s  and presumably,  d iametr ica l ly -opposed  e l e c t r o d e s .  ( m o s t .  a t  1 5 ,  16).  

Respondents  a l s o  argue  t h a t  t h e  o n l y  ground on which P r o f .  B lanco  found 

t h e  B r i t i s h  Sybron p a t e n t  t o  di f fer  o v e r  t h e  claimed i n v e n t i o n  of the ' 9 8 2  

p a t e n t  was in t h e  c y l i n d r i c a l  metal c o v e r  o f  t h e  Sybron f lowmeter  which i t  is 

s a i d  "Prof .  B l a n c o  a s s e r t e d  c o u l d  n o t  be i n t e r p r e t e d  as a 'housing' s i n c e  he, 

as a specia l is t  i n  t h e  f i e l d ,  i n t e r p r e t e d  'housing'  as meaning a n  e lement  

8/ which carries a compressive  load.  (p. 39, 1. 11-19)" (WX-lo).- 

8 /  Page 3 9 ,  1. 11-19  r e l i e d  (RPX-10) on by respondents  ( m o s t  a t  16) read: - 
Q. Would you say t h a t  a l s o  i s  a flowmeter t h a t  has a housing whose 
e x t e r n a l  d i a m e t e r  i s  smaller t h a n  the circle  o f  b o l d  holds  [s ic]  i n  the 
p i p e l i n e  i n  which t h e  meter i s  i n t e r p o s e d ?  

A. I have t o  disagree there, because  t h e r e  i s  no housing i n  t h i s  
[Sybron]  p a t e n t .  

Q. The i n t e r i o r  of the flowmeter i s  j u s t  exposed t o  the e l e m e n t s ;  i s  
t h a t  your  tes t imony?  

A. No. There  i s  a c o v e r ;  n o t  a housing.  

Q. What i s  the d i f f e r e n c e  between a housing and a c o v e r ?  

A. The housing m a i n t a i n s  stresses and p o s i t i o n ,  and is not  j u s t  
in tended as an  enve lope .  It i s  in tended t o  take stresses. That is a 
v e r y  important  d i f f e r e n c e .  (RPost .  a t  16) .  

21 



Respondents  further a r g u e  t h a t  the c o v e r  i n  the f l o m y t e r  o f  the B r i t i s h  

Sybron p a t e n t  f u n c t i o n s  i n  t h e  same way as t h e  c o v e r  i n  t h e  '982 p a t e n t  i n  

that b o t h  protect  t h e  r e s p e c t i v e  f lowmeter  f rom t h e  environment and t o  t h e  

e x t e n t  t h a t  t h e r e  i s  any  l o a d  s h a r i n g  between t h e  s p o o l  and the housing o f  t h e  

'982 p a t e n t ,  it  o c c u r s  also i n  t h e  flowmeter o f  t h e  B r i t i s h  Sybron p a t e n t  

(RPFF 1 9 ,  2 1 ) ;  t h a t  a n  e n g i n e e r  o f  o r d i n a r y  s k i l l  would know how t o  make t h e  

spool  o f  t h e  B r i t i s h  Sybron p a t e n t  s t r o n g  enough f o r  i t s  in tended purpose ,  

i . e . ,  t o  support  any compress ive  l o a d  (RPFF 21); and t h a t  t h e  s p o o l  o f  t h e  

flowmeter o f  t h e  B r i t i s h  Sybron p a t e n t  i s  c o a x i a l l y  d i s p o s e d  w i t h i n  t h e  c o v e r  

o r  housing and forms a c a v i t y  w i t h  t h e  housing as s p e c i f i e d  i n  claim 1 of the 

'982 p a t e n t .  (RPFF 21). 

Complainant a r g u e s  that t h e  c o v e r  o f  t h e  B r i t i s h  Sybron p a t e n t  does  n o t  
0 

f u n c t i o n  as a s t r u c t u r a l  e lement  t o  support  t h e  spool a g a i n s t  t h e  c o m p r e s s i v e  

f o r c e s  s i n c e  i t  i s  n o t  j o i n e d  t o  t h e  s p o o l  as that term i s  used i n ' t h e  '982 

p a t e n t  and that  t h e  c o v e r  and s p o o l  o f  t h e  f lowmeter  i n  t h e  B r i t i s h  Sybron 

p a t e n t  are n o t  u n i t a r y  (CPFF 72); that t h e  c o v e r  o f  t h e  B r i t i s h  Sybron p a t e n t  

i s  p o s i t i o n e d  i n  g r o o v e s  l o c a t e d  on t h e  i n s i d e  o f  t h e  end f l a n g e s  o f  t h e  spool 

and n o t  " j o i n e d "  t o  t h e  s p o o l  but  simply wrapped around i t  (CPFF 73, 74); that 

i n  o r d e r  t o  clamp t h e  ends o f  t h e  t h i n  c o v e r  i n  t h e  flowmeter o f  t h e  B r i t i s h  

Sybron p a t e n t  the s h o r t  sides are f o l d e d  back so that a c h a n n e l  s t r i p  may be 

s l i p p e d  o v e r  t h e  short sides t o  ho ld  t h e  c o v e r  on t h e  spool ;  t h a t  the c o v e r  

does  n o t  form a f l u i d  seal (CPFT 75); that t h e  c o v e r  o f  t h e  meter i n  t h e  

B r i t i s h  Sybron  p a t e n t  i s  n e i t h e r  des igned n o r  does  it f u n c t i o n  t o  support  the 

ceramic s p o o l  (CPFF 76); t h a t  the embodiment shown in F i g u r e  7 o f  t h e  B r i t i s h  

Sybron p a t e n t  c o u l d  n o t  w i t h s t a n d  the compress ive  f o r c e s  needed t o  effect a 

seal w i t h  the p i p e  f l a n g e s  (CPFT 77); that t h e  meter o f  t h e  B r i t i s h  Sybron 
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p a t e n t  does n o t  c o n t a i n  a c y l i n d r i c a l  metal housing which is j o i n e d  t o  the end 

f l a n g e s  o f  t h e  s p o o l  t o  form a u n i t a r y  f lowmeter such  that t h e  housing 

s u p p o r t s  t h e  s p o o l  a g a i n s t  t h e  compressive  f o r c e s  e x e r t e d  by t h e  p i p e  flanges; 

and t h a t ,  u n l i k e  claim 1 o f  the '982  p a t e n t ,  t h e  s p o o l  o f  t h e  B r i t i s h  Sybron 

p a t e n t  i s  n o t  d i s p o s e d  w i t h i n  t h e  c y l i n d r i c a l  metal housing but  r a t h e r  is 

a 

wrapped around and supported by t h e  spool .  (CPFF 79) .  

I n  o r d e r  t o  f i n d  whether t h e  B r i t i s h  Sybron p a t e n t  is a n  a n t i c i p a t o r y  

r e f e r e n c e  a g a i n s t  claim8 1 through 3 o f  t h e  '982 p a t e n t ,  t h e  a d m i n i s t r a t i v e  

law judge must determine  if  respondents  have e s t a b l i s h e d ,  by clear and 

c o n v i n c i n g  e v i d e n c e ,  that t h e  c o v e r  o f  t h e  t r a n s d u c e r  o r  f lowmeter  d i s c l o s e d  

i n  t h e  B r i t i s h  Sybron p a t e n t  z ' funct ions  as t h e  housing of t h e  f lowmeter o f  

t h e  ' 982  patent.-  10/ 

The '982  p a t e n t  d i s c l o s e s  a compact and e f f i c i e n t  f l a n g e l e e e  

e l e c t r o m a g n e t i c  f lowmeter  which i n c l u d e s  t h e  c y l i n d r i c a l  housing and a spool 

- 9 /  A t r a n s d u c e r  is a f lowmeter ,  (FF 179) .  

- 10/ With respect t o  whether there has e v e r  been a commercial  embodiment o f  a 
f lowmeter  described i n  t h e  B r i t i s b  Sybron p a t e n t ,  respondents '  expert M r .  
L i p t a k  a d m i t t e d  t h a t  i n  h i s  Instrument  E n g i n e e r s '  Handbook (1969)  (RX-150) and 
i t s  r e v i s e d  e d i t i o n  ( 1 9 8 2 )  (RPX-3) t h e r e  is no i l l u s t r a t i o n  o f  a f lowmeter  
d i s c l o s e d  i n  t h e  Sybron p a t e n t  a l t h o u g h  t h e  handbook is i n t e n d e d  t o  i l l u s t r a t e  
f lowmeters  i n  commercial  practice. However he t e s t i f i e d  that t h e  d e v i c e  a t  
page 486 (Fig.  5 . 8 f )  of t h e  handbook ( 1 9 6 9  e d i t i o n )  is i n  a l l  respects 
i d e n t i c a l  t o  F i g u r e  1 o f  the B r i t i a h  Sybron p a t e n t .  (FF 2 9 4 ,  295) .  It is 
noted  t h a t  t h e  handbook was c o p y r i g h t e d  in 1 9 6 9  and t h e  f irst p a t e n t  
a p p l i c a t i o n  on t h e  Sybron p a t e n t  d i s c l o s u r e  i n  t h e  Sybron p a t e n t  d i s c l o s u r e  
was n o t  f i l e d  u n t i l  June 1 9 ,  1 9 7 2  when it was f i l e d  i n  t h e  U.S. P a t e n t  Off ice ,  
presumably i n  t h e  a b s e n c e  o f  a one year 35  U.S.C. 3 1 0 2  s t a t u t o r y  bar. (FF 
77). Also, t h e  F ig .  5 . 8 f  is merely a g e n e r i c  arrangement w i t h  no details o f  
the arrangement  as d i s c l o s e d  i n  t h e  B r i t i s h  Sybron patent. (FF 295) .  L a t e r  
when M r .  L i p t a k  was asked whether he  was aware o f  any commercial  magnet ic  
f lowmeter ,  p r i o r  t o  t h e  F6P f l a n g e l e s s  magnetic f lowmeter  (CPX-29) made 
a c c o r d i n g  t o  t h e  ' 9 8 2  p a t e n t  ( S e e  i n f r a  a t  52-55) ,  he t e s t i f i e d  t h a t  "I have 
already answered t h a t  I am n o t  aware o f  any s u c h  combinat ion  o f  f e a t u r e s  w h i c h  
does n o t  e x c l u d e  t h e  p o s s i b i l i t y  t h a t  t h e r e  were. "(FF 296) .  With respect t o  
domest i c  c o r p o r a t i o n s ;  Brooks 

-- 

( F o o t n o t e  cont inued t o  page 24) 
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of a r e l a t i v e l y  l a r g e  d i a m e t e r  t h a t  d e f i n e s  a f l o w  c o n d u i t  f o r  t h e  f l u i d  t o  be 

metered. (FP 27, 29, 31). The s p o o l  i s  c o a x i a l l y  d isposed  w i t h i n  t h e  housing 

and,  provided w i t h  end f l a n g e s  which are s e a t e d  a g a i n s t  t h e  ends o f  upstream 

and downstream p i p e s ,  d e f i n e  w i t h  s a i d  housing an  i n t e r n a l  c a v i t y .  

The housing c o v e r s  t h e  s p o o l  c o m p l e t e l y ,  t h e  '982 patent d i s c l o s i n g  that 

" [ s ]urrounding  t h e  s p o o l  and c o n c e n t r i c  t h e r e w i t h "  i s  t h e  c y l i n d r i c a l  

(FF 17). 

housing.  (FP 30, 368). I n  a d d i t i o n  F i g u r e s  2 and 3 o f  t h e  '982 p a t e n t  show 

t h e  housing c o v e r i n g  t h e  s p o o l  comple te ly .  (PF 368). The i n n e r  s u r f a c e  of 

t h e  s p o o l  i s  "covered"  by an i n s u l a t i n g  l i n e r .  (FF 29). The '982 p a t e n t  

d i s c l o s e s  t h a t  t h e  housing i s  j o i n e d  t o  t h e  s p o o l  and t e a c h e s  a person  o f  

o r d i n a r y  s k i l l  i n  t h e  a r t  that t h e  compress ive  f o r c e  t r a n s m i t t e d  i n t o  t h e  

f lowmeter  u n i t  o f  t h e  '982 p a t e n t  i s  s h a r e d ,  by d e s i g n ,  by t h e  s p o o l  and t h e  

housing of t h e  c l a i m e d  f lowmeter.  ( supra  a t  12-18). The housing o f  t h e  

c la imed flowmeter o f  t h e  '982 p a t e n t  f u n c t i o n s  as a mechanica l  support  f o r  t h e  

meter assembly  and a weatherproof  e n c l o s u r e .  

I 

I n  a d d i t i o n  i t  c a n  a f f o r d  a 

magnet ic  f l u x  r e t u r n  p a t h  f o r  t h e  e l e c t r o m a g n e t s .  

t h a t  t h e  B r i t i s h  Sybron p a t e n t  a n t i c i p a t e s  claims 1 through 3 o f  t h e  '982 

(FF 36). Hence t o  f i n d  

p a t e n t ,  it  must be found t h a t  r e s p o n d e n t s ,  by clear and c o n v i n c i n g  e v i d e n c e ,  

has  e s t a b l i s h e d  t h a t  t h e  c o v e r ,  as d e s c r i b e d  i n  t h e  B r i t i s h  Sybron p a t e n t ,  

c o m p l e t e l y  surrounds t h e  s p o o l  and by d e s i g n  i s  j o i n e d  t o  t h e  s p o o l  so t h a t  

any compress ive  f o r c e  t r a n s m i t t e d  i n t o  t h e  f lowmeter  o f  t h e  B r i t i s h  Sybron 

p a t e n t  i s  d e l i b e r a t e l y  shared  by t h e  s p o o l  and t h e  hous ing ;  and- t h a t  t h e  c o v e r  

e .  

- 

(Footnote  c o n t i n u e d  from page 23) 
Instrument  Div.  o f  Emerson E l e c t r i c  Co. p r e s e n t l y  manufactures  a f l a n g e l e s s  
magnet ic  f lowmeter  i n  a d d i t i o n  t o  complainant .  The Brooks'  f lowmeter  does n o t  
have a magnet ic  housing (FF 352, 354). Complainant FbP was t h e  f i rs t  company 
t o  o f f e r  f o r  sale a f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter .  (FF 356). 
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f u n c t i o n s  as  a mechanica l  support  f o r  the f lowmeter  o f  t h e  Br i t ish  Sybron 

p a t e n t .  

I n  a c c o r d a n c e  w i t h  t h e  i n v e n t i o n  d i s c l o s e d  i n  t h e  B r i t i s h  Sybron p a t e n t  

there is provided an e l e c t r o m a g n e t i c  f lowmeter  compris ing  a s u b s t a n t i a l l y  

r i g h t  c i r c u l a r l y  c y l i n d r i c a l  ceramic t u b e ,  t h e  end r e g i o n s  o f  which are each 

provided w i t h  a f l a n g e ,  each f l a n g e  b e i n g  i n t e g r a l  w i t h  t h e  ceramic tube  and 

e x t e n d i n g  r a d i a l l y  outwards t h e r e o f  c o n t i n u o u s l y  about  t h e  periphery o f  the 

ceramic t u b e ,  spaced e l e c t r o d e s  on the i n n e r  s u r f a c e  o f  t h e  ceramic t u b e ,  and 

magnet ic  f i e l d  producing e lements  between t h e  f l a n g e s  and r e c e i v e d  w i t h i n  the 

a n n u l a r  spaces subtended between t h e  peripheries o f  the f l a n g e s  and t h e  o u t e r  

s u r f a c e  of the ceramic tube  between the f l a n g e s .  (FF 79). The text of the 

B r i t i s h  Sybron p a t e n t ,  b e f o r e  describing the embodiments,  does  n o t  mention the 

c o v e r .  The c o v e r  i s  only d e s c r i b e d  w i t h  respect t o  three embodimevta 

The f i r s t  embodiment ( F i g u r e s  1 ,  2 and 3) o f  t h e  B r i t i s h  Sybron pateW 

f o r  a f lowmeter used i n  t h e  sampling o f  a l i q u i d  f l o w ,  as sewage, i n  a - large  

main. (FF 81). The ceramic t u b e  i n  t h i s  large main sewage embodiment has one 

f l a n g e  at each end of the ceramic  t u b e  which p r o v i d e s  s t r e a m l i n i n g  f o r  the 

ceramic t u b e ,  t h e r e b y  adapt ing  it t o  be i n s e r t e d  d i r e c t l y  i n t o  a f l u i d  f low 

having a c r o s s - s e c t i o n  much greater t h a n  t h a t  o f  the c e r a m i c  tube.  (FF 80). 

I n  t h i s  large main sewage embodiment the f lowmeter  i s  n o t  s u b j e c t e d  t o  a 

compress ive  f o r c e  (FF 301) which is c o n t r a  t o  the o p e r a t i o n  o f  the f lowmeter  

u n i t  of the '982  p a t e n t  which i s  s u b j e c t e d  t o  a compress ive  f o r c e .  I n  this 

large main sewage embodiment, the meter i s  dropped i n s i d e  a manhold u s i n g  a 

support  means. (FF 1 8 7 ,  363). 

The s t r u c t u r e  o f  the f lowmeter  o f  the large main sewage embodiment o f  the 

B r i t i s h  Sybron p a t e n t  has g e n e r a l l y  the form of a r i g h t  c i r c u l a r l y  c y l i n d r i c a l  

tube  having a r i g h t  c i r c u l a r l y  c y l i n d r i c a l  b o r e  and s t r e a m l i n e d  ends. S a i d  
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f lowmeter  comprises a ceramic f l o w  t u b e  and a s t a i n l e s s  s tee l  c o v e r ,  The 

ceramic f low t u b e  has i t s  ends f l a r e d  t o  d e f i n e  f l a n g e s  a t  e a c h  end i n t e g r a l  

w i t h  t h e  r i g h t  c y l i n d r i c a l  part c o n t a i n i n g  t h e  c y l i n d r i c a l  b o r e .  The f l a n g e s  

f lare r a d i a l l y  outwardly i n  a g e n e r a l l y  smooth c u r v e  f o r  about  n i n e t y  d e g r e e s  

t o  provide  t h e  s t r e a m l i n i n g .  

e f fect ,  undercut  by grooves  t o  d e f i n e  l e d g e s .  The grooves  and l e d g e s  are 

a n n u l a r  i n  form, and e x t e n d  a l l  t h e  way around t h e  main c y l i n d r i c a l  p a r t  o f  

t h e  tube .  (FF 82). 

The t r a i l i n g  edges  o f  t h e  f l a n g e s  are, i n  

The g r o o v e s  d e f i n e d  by the f l a n g e s  i n  t h e  l a r g e  main sewage embodiment of 

t h e  B r i t i s h  Sybron p a t e n t  r e c e i v e  t h e  l o n g  edges  o f  t h e  r e c t a n g u l a r  stainless 

s teel  s t r i p  or  c o v e r ,  t h e  width o f  which is t h e  d i s t a n c e  "between t h e  grooves"  

and t h e  l e n g t h  of which is t h e  c i r c u m f e r e n c e  o f  t h e  ceramic tube .  The p h r a s e  

"between t h e  groovee"  is n o t  d e f i n e d .  
I 

Hence t h e  exact width  i s  undef ined.  

The s t r i p  o r  c o v e r  may b e  wrapped around t h e  ceramic t u b e ,  w i t h  i t s  l o n g  e d g e s  

s e a l e d  i n  t h e  g r o o v e s  so t h a t  t h e  s t r i p ' s  s h o r t  edges  meet and c a n  be welded 

t o g e t h e r ,  The j u n c t u r e s  o f  t h e  l o n g  edges  and t h e  g r o o v e s  are p r e f e r a b l y  

s e a l e d  by any  s u i t a b l e  means i n  o r d e r  t o  keep t h e  f l o w i n g  material i n  t h e  

sewage main from g e t t i n g  i n t o  t h e  a n n u l a r  space between t h e  f l a n g e s ,  t h e  

i n s i d e  o f  t h e  s t r i p  o r  c o v e r  and t h e  c y l i n d r i c a l  p a r t  o f  the c e r a m i c  tube .  

(FF 82) .- 11/ 

- 111 
t o  a " P i t o t "  type magnet ic  f lowmeter ,  Respondents '  expert Mr. L i p t a k  
t e s t i f i e d  that i n  t h e  P i t o t  arrangement  t h e  i n n e r  and o u t e r  s u r f a c e s  o f  t h e  
f lowmeter  e l e m e n t s  are exposed t o  t h e  same p r e s s u r e  which i s  c o n t r a r y  t o  the 
use  of the f lowmeter  c l a i m e d  in t h e  '982 p a t e n t .  (FF 301) .  I n  t h e  P i t o t  
f lowmeter  arrangement  the f lowmeter  samples the f l o w  v e l o c i t y  o f  a f l u i d  i n  
large r e c t a n g u l a r ,  c i r c u l a r ,  o r  i r r e g u l a r l y  shaped p i p e s  o r  c o n d u i t s .  A smaU 
s i z e  magnet ic  f lowmeter  is suspended i n  t h e  f l o w  stream o f  t h e  f l u i d  t o  be  

The f i rs t  embodiment f lowmeter  o f  t h e  B r i t i s h  Sybron p a t e n t  is similar 

( F o o t n o t e  c o n t i n u e d  t o  page 2 7 )  
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The second embodiment o f  t h e  f lowmeter  d i s c l o s e d  i n  t h e  B r i t i s h  Sybron 

p a t e n t ,  i l l u s t r a t e d  i n  F i g u r e s  4, 5 and 6, i s  s a i d  t o  be  used i n  a p i p e l i n e  as 

is t h e  flowmeter o f  t h e  '982 p a t e n t .  T h i s  second embodiment comprises  a 

ceramic t u b e  w i t h  a b o r e  f o r  r e c e i v i n g  t h e  l i q u i d  t o  be measured,  a pair o f  

flanges, a pair o f  a n n u l a r  g r o o v e s  and a s t r i p  o r  c o v e r  o f  s t a i n l e s s  s tee l  

seated i n  t h e  g r o o v e s  which cover, r e s p o n d e n t s  a r g u e ,  f u n c t i o n s  as t h e  housing 

o f  t h e  flowmeter o f  t h e  '982 p a t e n t .  In t h e  second embodiment a second pair 

o f  f l a n g e s  are provided,  p r e f e r a b l y  b e i n g  grooved,  so t h a t  e l a s t o m e r i c  a n n u l a r  

c u s h i o n s  c a n  be cast or s t r e t c h e d  o v e r  s a i d  second p a i r  o f  f l a n g e s  f o r  

c o u p l i n g  t h e  flowmeter i n  a p i p e  l i n e  t o  measure t h e  f low o f  a l i q u i d  i n  t h e  

p i p e .  (FF 83) .  The s t r i p  or  c o v e r  c a n  have i t s  s h o r t  sides f o l d e d  back i n  

o r d e r  t h a t  a c h a n n e l e d  s t r i p  may s l i p  o v e r  t h e s e  s h o r t  s i d e s  t o  clamp t h e  

s t r i p  i n t o  c y l i n d r i c a l  form. I n  t h i s  second embodiment, which d i s c l o s e s  t h e  

f lowmeter  f o r  u s e  in a pipe  l i n e ,  t h e  B r i t i s h  Sybron p a t e n t  d i s c l o s e s  t h a t  a 

f l u i d - t i g h t  seal between t h e  s t r i p  or  c o v e r  and t h e  t u b e  w i t h  t h e  bore is "not  - 
n e c e s s a r y "  s i n c e  t h e  f lowmeter  is n o t  d e s i g n e d  t o  be i n s e r t e d  b o d i l y  i n t o  a 

f l o w  o f  larger c r o s s - s e c t i o n  ( i .e .  as is t h e  F i g u r e  1 embodiment) than  the 

f l o w  i n  t h e  f lowmeter .  (FF 83). 

The t h i r d  f lowmeter  embodiment o f  t h e  B r i t i s h  Sybron p a t e n t  i s  a F i g u r e  7 

embodiment which is a side e l e v a t i o n  of t h e  form o f  t h e  Sybron i n v e n t i o n  shown 

i n  F i g u r e  1 but  modi f ied  f o r  u s e  i n  a p i p e l i n e .  (FF 81). E l a s t o m e r i c  gaskets 

( F o o t n o t e  c o n t i n u e d  from page 26)  
measured,  The s h o r t  l e n g t h  o f  t h e  meter body and t h e  s t r e a m l i n e d  
c o n f i g u r a t i o n  are d e s i g n e d  t o  minimize  the d i f f e r e n c e  o f  f l o w  v e l o c i t y  through 
the meter and t h e  v e l o c i t y  o f  t h e  f l u i d  p a s s i n g  around t h e  meter. The 
v e l o c i t y  measurement o f  t h e  l i q u i d  through t h e  meter is r e p r e s e n t a t i v e  o f  the 
p i p e  v e l o c i t y .  I n  t h e  " P i t o t "  type m a g n e t i c  f lowmeter  t h e  magnet c o i l s  a r e ,  
and should be ,  c o m p l e t e l y  e n c a p s u l a t e d  i n  a l i n e r  material so that t h e  
magnet ic  f lowmeter  c a n  be submerged i n  the l i q u i d  t o  b e  measured. (FF 2 9 5 ) .  
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are provided which c u s h i o n  t h e  compress ive  f o r c e s  of t h e  p i p e  f l a n g e s ,  s a i d  t o  

be t y p i c a l l y  metal, on t h e  ceramic ends o f  t h e  f lowmeter .  (FF 87), End 

f l a n g e s  o f  p i p e  s e c t i o n s  f o r  u s e  w i t h  t h e  flowmeter have a predetermined 

d i a m e t e r  and a circle  o f  b o l t  h o l e s .  

provide  a c lamping f o r c e  n e c e s s a r y  t o  seal t h e  f lowmeter  i n t o  t h e  p i p e l i n e  and 

encage  t h e  flowmeter. (FF 88). I n  t h e  F i g u r e  7 embodiment a f l a n g e l e s s  

The b o l t s  p u l l  t h e  f l a n g e s  t o g e t h e r  t o  

e l e c t r o m a g n e t i c  f lowmeter  is i n t e r p o s e d  in a p i p e l i n e  through which f l u i d  

f l o w s .  The f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter  is encaged w i t h i n  t h e  bolts 

t h a t  e x t e n d  o u t s i d e  t h e  f lowmeter .  The non-magnet ic  ceramic t u b e  o f  F i g u r e  3 

is  used i n  t h e  F i g u r e  7 embodiment. I n  t h e  F i g u r e  7 embodiment t h e r e  is a 

c y l i n d r i c a l  metal cover, The c o v e r  has  a n  external d i a m e t e r  which is smaller 

than  t h e  circle of b o l t  h o l e s  and t h e  c o v e r  l ies  w i t h i n  t h e  circle o f  b o l t  

h o l e s .  
I 

The b o l t s  s u b j e c t  t h e  meter t o  a compress ive  force. The spool  i n  t h e  

F i g u r e  7 embodiment is provided w i t h  flanges which are s e a t e d  a g a i n s t  t h e  e n d s  

o f  t h e  upstream and downstream p i p e s .  

i n t e r n a l  c a v i t y  and t h e  s p o o l  forms a f l u i d  c o n d u i t  having a l o n g i t u d i n a l  f low 

axis.  (FF 188). 

The spool d e f i n e s  w i t h  t h e  c o v e r  a n  

The e l e c t r o m a g n e t i c  f lowmeter  o f  t h e  F i g u r e  7 embodiment has a p a i r  o f  

e l e c t r o m a g n e t i c  c o i l s  t h a t  are d i s p o s e d  a t  d i a m e t r i c a l l y  o p p o s i t e  s i d e s  of t h e  

spool and t h e  c o i l s  f u n c t i o n  t o  create a magnet ic  f i e l d  whose l i n e s  o f  f lux 

extend a c r o s s  t h e  c o n d u i t .  The c o i l s  l i e  on a c o i l  axis which i s  normal t o  

t h e  flow axis. 
- 

The flangeless e l e c t r o m a g n e t i c  f lowmeter  o f  F i g u r e  7 has  a 

pa i r  o f  e l e c t r o d e s  mounted on the spool a t  d i a m e t r i c a l l y  opposed p o s i t i o n s  

a l o n g  a n  e l e c t r o d e  axis t h a t  is p e r p e n d i c u l a r  b o t h  t o  t h e  c o i l  axis and t o  the 

f l o w  axis. 

through t h e  c o n d u i t  i t  i n t e r s e c t s  t h e  l i n e s  o f  f l u x  and a s i g n a l  is induced i n  

t h e  e l e c t r o d e s  which is a f u n c t i o n  o f  t h e  flow rate.  

The o p e r a t i o n  o f  t h e  e l e c t r o d e s  is such  t h a t  when t h e  f l u i d  f lows 

I n  t h e  F i g u r e  3 and 7 
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embodiments of the B r i t i s h  Sybron p a t e n t  a c a v i t y  i s  formed between t h e  c o v e r  

and the ceramic tube .  

(FF 193,  194) .  

The e l e c t r o m a g n e t i c  c o i l s  are d i s p o s e d  i n  the c a v i t y .  

C l a i m  3 o f  t h e  B r i t i s h  Sybron p a t e n t  specifies that the a n n u l a r  space 

subtended between the peripheries o f  the  f l a n g e s  and the  o u t e r  s u r f a c e  o f  the 

t u b e  between the  f l a n g e s  i s  c o v e r e d  by  a c y l i n d r i c a l  c o v e r  seated on the 

p e r i p h e r i e s  o f  the f l a n g e s  and e x t e n d i n g  from one f l a n g e  t o  the o t h e r  f l a n g e  

and a l l  t h e  way around s a i d  peripheries. (FF 89). Claim 6 recites that e a c h  

of the  second pair of f l a n g e s ,  which are i n  t h e  F i g u r e  4 embodiment, has a n  

e l a s t o m e r  c o v e r  f i t t i n g  f l u s h  to,  and e n t i r e l y  c o v e r i n g ,  t h e  s u r f a c e  t h e r e o f  

e x t e r n a l  t o  the i n s i d e  o f  t h e  tube.  (FP 89). 

Prof .  B l a n c o  test i f ied t h a t  w h i l e  t h e  c o v e r  o f  t h e  flowmeter o f  the  

B r i t i s h  Sybron p a t e n t  may take some compress ive  f o r c e  under some c o n d i t i o n s  

the force would be extremely minor b e c a u s e  t h e  c o v e r  is d e s c r i b e d  i n  the 

Sybron p a t e n t  as a t h i n  s t r i p  o f  s t a i n l e s s  steel. 

placed on a t h i n  s t r i p  o f  s t a i n l e s s  steel the strip would e v e n t u a l l y  collapse 

o r  buckle .  (FF 227,  228,  232).  According  t o  Prof .  B l a n c o  t h e  cover .  o f  the 

Hence if too much l o a d  is 

f l o w m e t e r ,  as d i s c l o s e d  i n  the B r i t i s h  Sybron p a t e n t ,  i s  n o t  in tended t o  take 

any compress ive  f o r c e  n o r  t o  b e  a s t r u c t u r a l  e lement  b u t  rather is merely f o r  

p r o t e c t i o n  from the o u t s i d e .  (FF 178). I n  s u p o r t  he r e f e r r e d ,  i n  the B r i t i s h  

Sybron p a t e n t ,  t o  language which states that t h e  grooves  r e c e i v e  the l o n g  

edges of the s t r i p  (which meant t o  P r o f .  B l a n c o  t h a t  t h e  c o v e r  f i t s  i n  gr-ooves 

around the i n n e r  edge o f  the f l a n g e s  o f  t h e  ceramic t u b e ) ,  t o  language which 

i n d i c a t e s  t h a t  t h e  c o v e r  i s  b e i n g  f o l d e d  almost l i k e  a sheet o f  cardboard  and 

t o  language  which states that the c o v e r  i s  s e a t e d  on peripheries (which meant 

t o  P r o f .  B l a n c o  that t h e  c o v e r  i s  l a y i n g  or  supported by  l i t t l e  grooves) .  

(FF 228,  229).  It i s  P r o f .  B l a n c o ' s  o p i n i o n  t h a t  a c o v e r  i s  n o t  a s t r u c t u r a l  
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component; t h a t  the c o v e r  i n  t h e  B r i t i s h  Sybron p a t e n t  merely s h i e l d s  the 

d i s c l o s e d  f lowmeter  (FF 180); and that because  t h e  c o v e r  in t h e  B r i t i s h  Sybron 

p a t e n t  is d e s c r i b e d  as merely a t t a c h e d  t o  o r  wrapped around t h e  s p o o l ,  the 

c o v e r  i s  supported by t h e  s p o o l .  I n  c o n t r a s t  he t e s t i f i e d  that t h e  housing in 

the f lowmeter  o f  t h e  ' 982  p a t e n t ,  as i l l u s t r a t e d  by t h e  FbP Type 10 D 1 4 7 5  3 

i n c h  MINI-MAG f lowmeter ,  s u p p o r t s  t h e  s p o o l  and the s p o o l  is p o s i t i o n e d  and 

r e i n f o r c e d  by t h e  housing.  

' 

(FF 1 8 2 ) .  I n  a d d i t i o n ,  w h i l e  the B r i t i s h  Sybron 

p a t e n t  states that the ceramic tube  i s  f a b r i c a t e d  o u t  o f  p o r c e l a i n ,  j u s t  as 

large ceramic i n s u l a t o r s  are made, and t h a t  t h i s  ceramic t u b e  i s  m e c h a n i c a l l y  

q u i t e  s t r o n g  (FP 8 6 ,  8 7 ) ,  P r o f .  B l a n c o  t e s t i f i e d  that ceramic c a n  be b r i t t l e  

and a ceramic tube  s t r o n g  enough t o  take compress ive  f o r c e s  in p i p e  l i n e  

a p p l i c a t i o n  would have t o  be bulky.  

o f  compla inant ' s  M r .  Nester t o  t h e  effect t h a t  any t h i c k e n i n g  of the s p o o l  

would c a u s e  t h e  c a v i t y  a v a l l a b e  f o r  t h e  c o i l s  t o  become smaller. (FF 371)). 

(FF 1 8 9 ,  190, 191) .  (See also tes t imony - 
I 

Respondents '  expert Mr. L i p t a k  a l s o  t e s t i f i e d  that the t h i c k n e s s  o f  the 

ceramic t u b e  would be a f a c t o r  i n  making the ceramic tube  of  t h e  B r i t i s h  

Sybron d e v i c e  s t a n d  up t o  compressive  f o r c e  in t h e  low thousands and h igh  

hundreds pounds. 

f lowmeter  i n s t a l l a t i o n  c o u l d  have a compressive  f o r c e  as h igh  as 10,000 

pounds. (FF 270) .  

(FF 250) .  However he la ter  tes t i f i ed  that a t y p i c a l  

The a d m i n i s t r a t i v e  law judge f i n d s  noth ing  in t h e  r e c o r d  t o  c o n c l u s i v e l y  

establish t h a t  receipt o f  the l o n g i t u d i n a l  edges of the c o v e r  by the grooves  

(FF 8 2 )  o r  t h e  f o l d i n g  of the c o v e r  (FF 8 3 )  o r  the s e a t i n g  of t h e  c y l i n d r i c a l  

c o v e r  on t h e  perpheries o f  the f l a n g e s ,  as d i s c l o s e d  i n  the B r i t i s h  Sybron 

p a t e n t  (FF 8 9 ,  claim 3 ) ,  n e c e s s a r i l y  e s t a b l i s h e s  a j o i n i n g  o f  the parts such  

that  i n  the d e s i g n  o f  the f lowmeters ,  d i s c l o s e d  i n  the B r i t i s h  Sybron p a t e n t ,  

an a p p l i e d  compress ive  f o r c e  would be t r a n s f e r r e d  from the s p o o l  t o  the c o v e r  
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and the c o v e r  would act  as a s t r u c t u r a l  e lement  o f  t h e  f lowmeter .  I n  f a c t  the 

word " j o i n " ,  i n  c o n n e c t i o n  w i t h  t h e  r e c i t e d  "cover"  and "ceramic t u b e " ,  is n o t  

even used i n  t h e  B r i t i s h  Sybron p a t e n t .  The B r i t i s h  Sybron p a t e n t  does not  

state one way o r  t h e  o t h e r  way whether o r  n o t  t h e  end faces o f  t h e  c o v e r  b u t t  

a g a i n s t  t h e  i n n e r  end faces of t h e  ceramic tube.  (FF 195) .  It i s  not  

d i s c l o s e d  t h a t  t h e  c o v e r  i s  welded t o  t h e  s p o o l ,  as i n  F&P's MINI-MAG (CPC-21) 

o r  p r e s s - f i t t e d  t o  t h e  ceramic tube as i n  Krohne's a l l e g e d  i n f r i n g i n g  

f lowme t e r . ( CPX-2 3 ) . 
Mr. L i p t a k  t e s t i f i e d  that c e r t a i n  language o f  t h e  B r i t i s h  Sybron p a t e n t  

t e a c h e s  t h a t  t h e  c o v e r  i n  F i g u r e  3 of t h a t  p a t e n t  is i n  p h y s i c a l  c o n t a c t  w i t h  

b o t h  t h e  h o r i z o n t a l  s u r f a c e s  and t h e  v e r t i c a l  s e c t i o n s  o f  t h e  grooves  of  t h e  

ceramic tube.  (FF 251) .  M r .  L i p t a k  d i d  n o t  e x p l a i n  how t h e  language " t h e  

width o f  which i s  t h e  d i s t a n c e  between t h e  grooves"  and " c o v e r  s e a t e d  on t h e  
I 

p e r i p h e r i e s  o f  t h e  f l a n g e s "  (FF 2 4 6 ,  251)  n e c e s s a r i l y  means t h a t  c o v e r  i s  i n  

p h y s i c a l  c o n t a c t  w i t h  t h e  v e r t i c a l  s u r f a c e s  of t h e  grooves .  

Uncontradic ted  i s  P r o f .  B lanco ' s  t e s t i m o n y  t h a t  t h e  s t a i n l e s s  steel s t r i p  

o r  c o v e r  i n  t h e  B r i t i s h  Sybron f lowmeter  would buckle  o r  c o l l a p s e  when t o o  

much compress ive  f o r c e  i s  shared  by t h e  t h e  s t r i p  o r  c o v e r .  (FF 227) .  While 

Mr. L i p t a k  tes t i f i ed  that ceramics are extremely s t r o n g  i n  compression 

(FF 262) ,  he a l s o  t e s t i f i e d  that ceramic i s  a b r i t t l e  material t h a t  cannot  be 

s u b j e c t e d  t o  a n  e x t e n s i v e  amount of t e n s i l e  f o r c e  wi thout  b r e a k i n g ;  that 

ceramic i s  weak t o  bending f o r c e s  (FF 8 8 2 ) ;  t h a t  t h e o r e t i c a l l y  a f l u i d  

e x e r t i n g  a r a d i c a l  f o r c e  o f  up t o  600 pounds per square  i n c h  would have the 

tendency o f  c a u s i n g  a ceramic f l o w  t u b e  t o  bulge  outwardly (FF 2 8 3 ) ;  t h a t  if 

f o r c e s  e x c e e d  t h e  a b i l i t y  o f  a ceramic tube t o  r e t a i n  i t s  shape so that 

i n t e r n a l  f o r c e s  c a u s e  i t  t o  bulge  t h e  material comes i n t o  t e n s i o n  and i n  

t e n s i o n  ceramic i s  weak (FF  2 8 4 ) ;  and that t h e  hous ing ,  on e i t h e r  t h e  Krohne 
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CPX-23 f lowmeter o r  t h e  r'6P CPX-34 f lowmeter ,  would tend co p r e v e n t  breakage 

of t h e  ceramic s p o o l  i n  a c o n d i t i o n  where t h e  p i p e  f l a n g e s  are skewed. 

(FF 285). A f l a n g e l e s s  f lowmeter  c a n  be s u b j e c t e d  t o  v a r i o u s  f o r c e s  produced 

by a cus tomer ' s  p ip ing .  (FF 361). 

Moreover t h e r e  is  t h e  specific d i s c l o s u r e  in t h e  B r i t i s h  Sybron p a t e n t ,  

f o r  a n  embodiment in tended f o r  u s e  in a p i p e  l i n e ,  t h a t :  

This c r o s s - s e c t i o n a l  view of F i g u r e  6 and a l s o  F i g .  5 
[ B r i t i s h  Sybron F i g u r e s  4, 5 and 6 are t o  a f lowmeter  
embodiment for c o u p l i n g  i n  a p i p e  l i n e  (FF 83)] show 
how t h e  s t r i p  126 has  i t s  s h o r t  s i d e s  f o l d e d  back in 
o r d e r  that a channeled  s t r i p  33 may slip o v e r  t h e s e  
s h o r t  s i d e s  i n  o r d e r  t o  clamp t h e  s t r i p  126 i n t o  
c y l i n d r i c a l  form. I n  t h i s  i n s t a n c e ,  a- f l u i d - t i g h t  
seal between t h e  s t r ip  126 and t h e  t u b e  109 is n o t  
n e c e s s a r v .  s i n c e  t h e  t r a n s d u c e r  is n o t  des inned t o  be 
i n s e r t e d  b o d i l y  i n t o  a f l o w  o f  larger c r o s s - s e c t i o n  
t h a n  t h e  t r a n s d u c e r .  (Emphasis added). (FF 83). 

The a d m i n i s t r a t i v e  law judge h a s  t a k e n  n o t e  t h a t  i n  A p r i l  1985 

respondents  admit ted  that t h e  B r i t i s h  Sybron p a t e n t  shows a n  e l e c t r o m a g n e t i c  

f lowmeter  which does  n o t  have a c y l i n d r i c a l  metal housing s u b j e c t e d  t o  a 

compress ive  f o r c e  e f f e c t i n g  a f l u i d  seal. (FF 439). Morever respondents '  

expert Mr. L i p t a k  t es t i f i ed  t h a t  t h e  above language o f  t h e  B r i t i s h  Sybron 

p a t e n t  d e s c r i b e s  a s h e e t  metal o p e r a t i o n  and that t h e  housing o f  FIP's 

f lowmeter  CPX-29, c o n s t r u c t e d  under t h e  '982 p a t e n t  ( i n f r a  a t  52-55), does  n o t  

r e p r e s e n t  a s h e e t  metal type c o n f i g u r a t i o n  (Tr. 308, 3 1 0 ) ;  and that w h i l e  

F i g u r e  6 o f  t h e  Sybron p a t e n t  s h o w a a  c r o s s  b a t c h i n g  f o r  t h e  c o v e r  126 

(FF 243), t h e  c o v e r  c a n  be b e n t  around. (FF 3 0 7 ) .  Also w h i l e  M r .  L i p t a k  

s t a t e d  t h a t  t h e  language i n  t h e  B r i t i s h  Sybron p a t e n t .  

i n s t a n c e ,  a f l u i d - t i g h t  seal between t h e  s tr ip  126 and t h e  tube  109 is not  

" [ i l n  t h i s  

n e c e s s a r y ,  s i n c e  t h e  t r a n s d u c e r  is n o t  des igned t o  be i n s e r t e d  b o d i l y  i n t o  a 

flow of larger c r o s s - s e c t i o n  than  t h e  t r a n s d u c e r * ,  does  n o t  " n e c e s s a r i l y "  

d e s c r i b e  t h e  B r i t i s h  Sybron F i g u r e  7 p i p e l i n e  f lowmeter ,  he admitted t h a t  the 
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B r i t i s h  Sybron F i g u r e  7 embodiment i s  n o t  des igned t o  be mserted b o d i l y  i n t o  

a f l o w  o f  larger c r o s s - s e c t i o n  t h a n  t h e  f lowmeter  tube .  ( T r .  309).  It i s  

o n l y  when a flowmeter i s  i n s e r t e d  i n t o  a f low o f  larger cross s e c t i o n ,  as i n  

the large sewage main embodiment, that the B r i t i s h  Sybron p a t e n t  teaches a 

f l u i d - t i g h t  seal between the c o v e r  and t h e  f l o w  tube.  

As d i d  P r o f .  B l a n c o  t e s t i f y ,  M r .  L i p t a k  t e s t i f i e d  that t h e  Sybron p a t e n t  

teaches him that the c o v e r  i s  o n l y  f o r  environmenta l  p r o t e c t i o n .  (F'F 1 7 8 ,  

306). I n  c o n t r a s t  t h e  '982 p a t e n t  specifically d i s c l o s e s  that t h e  housing 

p r o v i d e s  f o r  m e c h a n i c a l  support  i n  a d d i t i o n  t o  a f f o r d i n g  a weatherproof 

e n c l o s u r e .  (FF 36).  If the c o v e r  was removed from t h e  flowneter of t h e  

B r i t i s h  Sybron p a t e n t  the flowmeter c o u l d  s t i l l  operate as it d i d  w i t h  t h e  

c o v e r .  If t h e  housing o f  t h e  c l a i m e d  '982 flowmeter is removed, t h e  o p e r a t i o n  

o f  the flowmeter would be a f f e c t e d  b e c a u s e  t h e  housing i n  t h e  c l a i m e d  

f lowmeter  i s  a s t r u c t u r a l  e lement  o f  t h e  flowmeter. (FF 178,  1 8 0 , ' 1 8 2 ,  230 ,  

233,  236,  237). 

I n  a d d i t i o n  t h e  '982 p a t e n t  d i s c l o s e s  that t h e  n o n m a g n e t i c  spool i s  

c o a x i a l l y  d i s p o s e d  " w i t h i n  s a i d  housing"  (FF 17) and that surrounding the 

l i n e d  metal spool and " c o n c e n t r i c  t h e r e w i t h "  i s  t h e  housing.  (FF 30,  33).  

The F i g u r e s  o f  the '982 p a t e n t ,  p a r t i c u l a r l y  F i g u r e s  2 and 3 ,  support  t h i s  

language.  (FF 31, 368). The r e c o r d  d o e s  n o t  e s t a b l i s h  that t h e  B r i t i s h  

Sybron p a t e n t  d i s c l o s e s  that the ceramic t u b e  i s  w i t h i n  t h e  c o v e r  o r  t h a t  

surrounding  t h e  ceramic t u b e  and c o n c e n t r i c  therewith i s  the cover .  Rather 

the r e c o r d  i s  t o  t h e  c o n t r a r y .  (FF 82 ,  83).  

During t h e  h e a r i n g  respondents  made r e f e r e n c e  t o  d i c t i o n a r y  d e f i n i t i o n s  

f o r  t h e  p r o p o s i t i o n  t h a t  the term "housing"  refers t o  a p r o t e c t i n g  means. 

(FF 202,  204).  

p r o p o s i t i o n .  ( F F  203) .  It was argued that the housing i n  t h e  '982 p a t e n t  

Also r e f e r e n c e  was made t o  a n  FCP c a t a l o g u e  f o r  the same 
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I 

f u n c t i o n s  as  a p r o t e c t i n g  means as does t h e  c o v e r  i n  the d r i t i s h  Sybron p a t e n t  

and hence t h e  word "housing" should be equated  t o  the word " c o v e r "  as " c o v e r "  

i s  used i n  t h e  B r i t i s h  Sybron p a t e n t .  

I n v e n t o r  Schmoock i n  t h e  '982 s p e c i f i c a t i o n  d i d  n o t  l i m i t  t h e  word 

"housing" t o  a f u n c t i o n  a f f o r d i n g  o n l y  a weather  p r o o f  e n c l o s u r e .  Thus he 

specifically s tated that t h e  housing o f  t h e  f lowmeter  c l a i m e d  i n  t h e  '982 

p a t e n t  a f f o r d s  m e c h a n i c a l  support .  

a p p l i c a n t  may be h i s  OM l e x i c o g r a p h e r .  W.  L. Gore & A s s o c i a t e s ,  I n c .  v. 

G a r l o c k ,  Iac. supra  220 U.S.P.Q.  at 316 (Fed. Cir. 1983). Moreover even 

respondents '  expert M r .  L i p t a k  t e s t i f i e d  that a housing i n  a d d i t i o n  t o  

providing  environmenta l  p r o t e c t i o n  c a n ,  as i n  c e r t a i n  p r i o r  art 

e l e c t r o m a g n e t i c  f l o w m e t e r s ,  bear a compress ive  f o r c e .  (FF 2561.- 

(FP 36). It is well s e t t l e d  t h a t  a p a t e n t  

12/ 

Respondent Krohne has used t h e  term " h o u s i n g " ,  n o t  " cover"  i n  its own 

documents when d e s c r i b i n g  t h e  a l l e g e d l y  i n f r i n g i n g  X-1000. 

i n t e r n a l  report dated  November 28, 1 9 8 0  stated " [ r l o u n d  metal housing also t o  

be employed as a magnet ic  back  c o n n e c t i o n  (as has been c o n v e n t i o n a l  f o r  many 

years a l r e a d y  w i t h  o u r  large Model 63 and 960 g e n e r a t o r s ) .  

if a t  a l l  p o s s i b l e  be below t h e  c o n n e c t i n g  b o l t s . "  

p u b l i c a t i o n  s t a t e d :  

Thus a Krohne 

The housing should 

( F F  327). A Krohne house 

I n  o r d e r  t o  p r o t e c t  t h e  aluminum o x i d e  s p o o l  f rom 
e x t e r n a l  damage, it i s  shnrnk i n t o  a steel cast 
hous ing  whereby t h e  s p o o l  and housing are i n t i m a t e l y  - 
connected .  (FF 328). - 

A Krohne a d v e r t i s e m e n t  states t h a t  the aluminum 

p r e s s - f i t t e d  i n t o  a metal housing and the metal 

o x i d e  measuring s e c t i o n  is 

housing g i v e s  t h e  best 

- 12/ D i c t i o n a r y  d e f i n i t i o n s  do n o t  l i m i t  t h e  term "housing" t o  a p r o t e c t i n g  
( F o o t n o t e  c o n t i n u e d  t o  page 35) 
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a .  

p r o t e c t i o n  a g a i n s t  e x t e r n a l  e lectr ical ,  magnet ic  and mechanica l  i n t e r f e r e n c e .  

(FF 329) .  

I n  a d d i t i o n  t o  complainant  and r e s p o n d e n t s ,  t h e  Foxboro Company has  used 

t h e  term "housing" ,  n o t  " cover" ,  i n  d e s c r i b i n g  e lements  o f  i t s  f lowmeters .  

Thus a 1 9 7 5  Foxboro United States p a t e n t ,  r e f e r e n c e d  by respondents '  expert 

Mr. L i p t a k  (FF 2 4 3 ) ,  states t h a t  a c o n v e n t i o n a l  method f o r  a l i g n i n g  f low 

d e v i c e s  between f l a n g e s  r e q u i r e s  t h a t  t h e  d e v i c e  be mounted i n  a housing 

having f l a n g e s .  (PF 330) .  

For t h e  f o r e g o i n g  r e a s o n s  t h e  a d m i n i s t r a t i v e  law judge  f i n d s  that 

respondents  have n o t  shown, by clear and c o n v i n c i n g  e v i d e n c e ,  t h a t  t h e  "cover"  

i n  t h e  B r i t i s h  Sybron p a t e n t  f u n c t i o n s  as t h e  "housing" in t h e  ' 982  p a t e n t ,  

i .e. t h a t  t h e  "cover"  o f  t h e  f lowmeter  i n  t h e  B r i t i s h  Sybron p a t e n t  performs 

t h e  i d e n t i c a l  f u n c t i o n s  as t h e  "housing" o f  t h e  f lowmeter  i n  t h e  ' 982  p a t e n t .  

A c c o r d i n g l y  he f i n d s  that respondents  have n o t  met t h e i r  burden i n  

e s t a b l i s h i n g  that claims 1 through 3 o f  t h e  ' 982  p a t e n t  are a n t i c i p a t e d  under 

35 U.S.C. S 101 by t h e  B r i t i s h  Sybron p a t e n t .  
e 

35 U.S.C. 5 1 0 3  

Respondents argue t h a t  claims 4 and 5 and,  in t h e  a l t e r n a t i v e ,  claims 1 

through 3 o f  t h e  ' 9 8 2  p a t e n t  are n o t  v a l i d  because  t h e  d i f f e r e n c e s  between the  

s u b j e c t  matter sought  t o  be p a t e n t e d  and t h e  B r i t i s h  Sybron p a t e n t  a r e  such  
' 

t h a t  t h e  s u b j e c t  matter as a whole would have been obvious  a t  t h e  time t h e  

( F o o t n o t e  c o n t i n u e d  from page 34) 
f u n c t i o n .  Thus Webster's Seventh New C o l l e g i a t e  D i c t i o n a r y  (1965) f o r  
"housing" i n c l u d e s  t h e  d e f i n i t i o n  "a frame o r  o t h e r  support  f o r  mechanica l  
parts" i n  a d d i t i o n  t o  the  d e f i n i t i o n  "something t h a t  c o v e r s  o r  p r o t e c t s . "  
(FF 203) .  
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invention was made to a person having ordinary skill in the art to which said 

subject matter pertains, i.e. a person having five-ten years experience in 

flowmeter design and an undergraduate degree in either mechanical or 

electrical engineering. (FF 341, 355, Tr. at 1949, 2067). 

Again respondents bear the burden of proving, by clear and convincing 

evidence, that claims 1 through 5 of the '982 patent are not valid because the 

subject matter claimed is obvious. Perkin-Elmer Corp. v. Computervision Corp. 

732 F.2d 888, 894, 221 U.S.P.Q. 669 (Fed. Cir. 1984); In re Certain Surveying 

Devices, 208 U.S.P.Q. 36, 42-43 (USITc 1980). 

Respondents argue that the '982 claims are to flangeless flowmetere and 

that flangeless flowmeters are old in the art. It is argued that the prior 

art includes a wide variety of flowmeters with which those of ordinary skill 

in the art could be expected to be familiar. 
I 

These are said to be target 

meters, orifice meters and vortex shedding meters all of which have been 

offered in wafer-type (i.e. "flangeless") form long hefore 1975.- 13/ Typical 

of such meters i s  said to be a target meter patented by Foxboro in 1975. 

(RPostR. at 6). Another specific meter of the prior art was said to be found 

in a Kettelsen German Patent. 

Respondents argue that flowmeters having saddle-shaped coils inside the 

meter body and a ferromagnetic housing material, which serves as the magnetic 

- 131 
"flangeless." because if the flanges of prior art flowmeters, e.g. CPX-22, are 
removed there remains flanges of the flowmeters. (FP 240). While the housing 
of the claimed flowmeters of the '982 patent is flangeless, the spool has 
flanges. (FF 29). By "wafer-type" flowmeters Mr. Liptak intends an 
electromagnetic flowmeter which is inserted between pipe flanges in a 
bird-cage type arrangement. (FF 239). Complainant's Mr. Reister's definition 
of a flangeless magnetic flowmeter i s  a metering device which is interposed 
between customer flanges. The flangeless meters do not have flanges that have 
to be mated with customers' flanges. The flangeless meters have to be 

Respondents' expert Mr. Liptak preferred the term "wafer" to 

(Footnote continued to page 37) 
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r e t u r n  p a t h ,  as i n  the claimed f lowmeter  o f  the '982  p a t e n t ,  are shown i n  Fig .  

5 . 8 ~  of the 1 9 6 9  Ins t rument  E n g i n e e r ' s  Handbook which shows compla inant ' s  

short - form f lowmeter  (RPostR. a t  7 ) .  

5 are obvious  under 35  U.S.C. 

Hence i t  i s  argued that claims 1 through 

1 0 3  when t h e  Sybron B r i t i s h  p a t e n t  i s  t a k e n  i n  

c o n j u n c t i o n  w i t h  p r i o r  art as e x e m p l i f i e d  by c o m p l a i n a n t ' s  s h o r t  form 

flowmeter and the target meter. (RPostR a t  8). 

ComptPinant a r g u e s  that none o f  t h e  p r i o r  art r e f e r e n c e s  r e l i e d  upon by 

respondents  teaches or  s u g g e s t s  a f l a n g e l e s s  f lowmeter  which u t i l i z e s  the 

h o u s i n g ,  as a s t r u c t u r a l l y  s u p p o r t i v e  member, t o  s u p p o r t  t h e  u n i t  a g a i n s t  the 

c o m p r e s s i v e  forces a p p l i e d  by the pipe f l a n g e s  (CPFF 89);  t h a t  none of t h e  

p r i o r  ar t  r e f e r e n c e s  relied upon by r e s p o n d e n t s  s u g g e s t s  t h e  u s e  o f  a 

f e r r o m a g n e t i c  housing as a magnet ic  r e t u r n  p a t h  i n  the context of a f l a n g e l e s s  

e l e c t r o m a g n e t i c  meter (CPFF 9 0 ) ;  and that none o f  t h e  p r i o r  a r t  r e f e r e n c e s  

r e l i e d  upon by respondents  d i s c l o s e  a spool-shaped f l o w  t u b e  whose'end f l a n g e s  

are " j o i n e d "  t o  and,  t h e r e f o r e ,  are u n i t a r y  w i t h  t h e  hous ing  which together  

share t h e  compress ive  and any bending forces. (CPFF 91) .  

(a) P r i o r  Art 

I n  i n t e r p r e t i n g  35  U.S.C. 3 1 0 3  the Supreme Court ,  i n  the h i s t o r i c  case 

o f  Graham v. John Deere Co. ,383  U.S. 1, 17-18, 1 4 8  USPQ 4 5 4 ,  467  ( 1 9 6 6 1 ,  

stated: 

Under § 103, t h e  scope a n d - c o n t e n t  o f  the p r i o r  art 
are t o  be determined;  d i f f e r e n c e s  between t h e  p r i o r  
a r t  and t h e  claims a t  i s s u e  are t o  be  a s c e r t a i n e d ;  and 
t h e  l e v e l  o f  o r d i n a r y  s k i l l  i n  t h e  p e r t i n e n t  ar t  

( F o o t n o t e  c o n t i n u e d  from page 36)  
supported  by t h e  c u s t o m e r s '  p i p e  f l a n g e s .  (FF 346)  Krohne a d v e r t i s e s  that 
t h e  al legedly i n f r i n g i n g  f lowmeters  c a n  be f i t t e d  between s t a n d a r d  p i p e  
flanges. 
Company. (FF  3 3 0 ) .  

(FF 3 2 9 ) .  The term " f l a n g e l e s s  f lowmeters"  i s  used  by the Foxboro 
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resolved. Against this background, the obviousness or 
nonobviousness of the subject matter is determined. 

Inventor Schmoock was not attempting to patent in his '982 patent merely 

the concept of the magnetic flowmeter. 

flowmeter had achieved a distinct place in the flowmeter art stating that 

magnetic flowmeters, such as those disclosed in U.S. Pat. No. 3,695,104, No. 

3,824,856. No. 3,783,687 and No. 3,965,738, are especially adapted to measure 

the volumetric flow rates of fluids which present difficult handling problems, 

He recognized that the magnetic 

such as corrosive acids, sewage and slurries and that because the magnetic 

flowmeter is free of flow obstructions, it does not tend to plug. (FP 20). 

Respondents' expert Mr. Liptak in his Xandbook recognized certain advantages 

in magnetic flowmeters. (FF 320). 
I 

The record establishes that each of the components of the flowmeter of 

claims 1-5 of the '982 patent is in the prior art. 

invention of the '982 patent, magnetic flowmeters were known (PP 20, 101); 

flangeless flowmeters were known (FF 193, 194); flovmeters wherein the housing 

Thus prior to the Schmoock 

is formed of ferromagnetic material which joins electromagnet coils to define 

a magnetic circuit were known (FF 218); coils conforming to the curvature of 

the housing were known (FF 101); saddle-shaped coils for use in magnetic 

flowmeters were known (FF 218); coils disposed in a cavity of a magnetic 

flowmeter were known (FP 194); and ceramic flow tubes in magnetic flowmeters 

were known. (PF 79). It is immaterial however that the claimed subject 

matter involves a combination of old components. The Federal Circuit has made 

it clear that there is not a different patentability standard for a 

"combination" patent. Medtronic Inc. V. Cardiac Pacemakers Inc. 721 F.2d 

1563, 1566, 220 U.S.P.Q. 97, 100 (Fed. Cir. 1983). In other words the fact 

that each of the components, as such, is in the prior art does not negate 
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patentability. The issue is whether respondents have established, by clear 

and convincing evidence, that the combination of the teachings of the British 

Sybron patent, the 1969 description of complainant‘s “short form” magnetic 

flowmeter, the Foxboro flangeless flowmeter in a 1975 patent and/or the 

flowmeter of a Kettelsen German patent suggests to a person of ordinary skill, 

confronted with making a highly compact magnetic flowmeter interposable 

between the end flanges of the upstream and downstream pipes of a line 

conducting fluid whose flow rate is to be metered, the end flanges of the 

pipes having a predetermined diameter and a circle of bolt holes, a 

structually integrated flangeless electromagnetic flowmeter unit comprising 

(1) a ferromagnetic or nonferromagnetic cylindrical metal housing providing 

mechanical support and having an external diameter which is smaller than that 

of the circle, whereby when the unit is interposed between the end flanges of 

the pipes, the housing lies within the circle with the pipe flanges and 

bridged bolts passing through the holes to encage the unit and subject it to a 

compressive force effecting a fluid seal; and (2) a non-magnetic spool 

coaxially disposed within said housing, and provided with end flanges which 

are seated against the ends of the upstream and downstream pipes and defining 

with said housing an internal cavity, said spool forming a fluid conduit 

having a longitidinal flow axis which joins the upstream and downstream pipes, 

said spool having a strength sufficient to withstand the pressure of fluid 

flowing in the conduit and said compressive force, and said spool working- 

together with said housing to share loads and to provide for the proper 

function of the flowmeter unit. (FF 17, 139, 140). 

Obviousness cannot be established by combining the teachings of the prior 

art to produce the claimed invention, absent some teaching or suggestion in 

the prior art supporting the combination. There has to be something present 
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in the prior art teachings to suggest to one skilled in the art that the 

claimed invention in issue would have been obvious. 

Inc. v. Garlock, Inc., supra 220 U.S.P.Q. at 314 (Fed. Cir. 1983). 

W. L. Gore & Associates, 

The components of complainant's flowmeter, - viz. flangeless cylindrical 

metal housing, non-magnetic spool, pair of elctromagnetic coils and pair of 

electrodes, claimed in the '982 patent are integrated to form a highly compact 

flowmeter unit.- 14' (FF 17, 19). The patented flowmeter can be readily 

installed in a flow line between the flanged ends of upstrem and downstream 

pipes (FF 19) in the same manner as the allegedly infringing flowmeters are 

advertised by Krohne to be fitted between standard pipeline flanges. 

(FF 329). Thus a flangeless flowmeter offers the customer the opportunity to 

interpose the flangeless flowmeter between foreign OP alien flanges. 

(FF 347). 
0 

In complainant's flangeless 3 inch flowmeter made under the '982 

patent (infra at 52-55) the bolts encage the housing such the metering section 

i s  automatically centered because of the clearance between the bolts and 

- 

housing. (FF 348). A flangeless design has made magnetic flowmeters more 

competitive in the market relative to the other types of flow metering 

- 14/ 
the '982 patent. The word "compact" (FF 333) has been used to refer to the 
previous state of the art and to suggest that the particular device in 
question i s  smaller in some or all of its dimensions relative to its 
predecessor. (FF 273). The '982 patent describes a compact flangeless 
electromagnetic flowmeter (FF 17, 23) the largest of which can be represented 
by the 4" MINI-MAG. 
electromagnetic flowmeter was complainant's 6" flanged Model 10D1435A/U Mag-X 
(COPA-X). 
measurement device which incorporates complainant's original "short-form" 
encapsulated design described in the 1969 Handbook plus an added electronic 
principle. (FF 273, 333). Compactness can be an important consideration in 
purchasing flowmeters. (FF 524, 532). 

The word "compact" i s  a relative termand its use i s  not restricted to 

' 

(FF 5). The smallest representative prior art 

The Model 10D1435A/U Mag-X is a flanged volumetric liquid flow rate 
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d e v i c e s .  (FF 539). When f l a n g e l e s s  f lowmeters  are used the type of f l a n g e s  

on the p i p e  are not  cr i t ica l .  (FF 5 1 6 ) .  

Complainant 's  " s h o r t  form" magnet ic  flowmeter shown i n  a 1 9 6 9  Handbook, 

r e l i e d  on by r e s p o n d e n t s ,  i s  said t o  be "much s h o r t e r  i n  l e n g t h  and,  

t h e r e f o r e ,  much lower  i n  weight"  t h a n  a n  earlier d e s i g n .  (FF 101). Hence as 

early as 1 9 6 9  t h e r e  was the desire i n  t h e  f lowmeter  a r t  to  reduce  t h e  e x i s t i n g  

s i z e  o f  magnet ic  flowmeters. 

f lowmeter  was 1 3 . 9  i n c h e s  l o n g  and weighed 77  pounds. (FF 418) .  I n  t h e  p r i o r  

I n  1 9 7 0  a typical commerc ia l  e l e t r o m a g n e t i c  

ar t  v a r i o u s  f a c t o r s  have c o n t r i b u t e d  t o  t h e  compactness  of f lowmeters  e.g. 

shape and type o f  c o i l ,  u s e  o f  p u l s e d  DC f i e l d  e l e c t r o n i c s .  (FF 2 7 3 ,  3 9 5 ,  

5 3 3 ,  5 3 4 ,  535) .  Krohne however s e l l s  a "compact" f l a n g e d  f lowmter  w i t h  AC 

e l e c t r o n i c s  u s i n g  a f l o w  tube  o f  s t a i n l e s s  s teel  w i t h  a l i n e r  of neoprene. 

(FF 537) .  R e d u c t i o n  o f  t h e  volume o f  f l o w m e t e r s  through a f l a n g e l e s s  magnet ic  

f lowmeter  was t h e  s u b j e c t  o f  d i s c u s s i o n s  a t  Krohne as early as 1 9 6 5 . .  

(FP 4 4 1 ( b ) ,  5 5 3 ( a ) ) .  

I n  compla inant ' s  " s h o r t  form" 1969 magnet ic  f lowmeter  t h e  magnet c o i l s  

are l o c a t e d  i n s i d e  t h e  meter body. The meter body i s  o f  m a g n e t i c  material and 

per forms  t h e  f u n c t i o n  o f  t h e  i r o n  c o r e  pieces r e q u i r e d  as a separate component 

i n  "ear l ier  d e s i g n s . "  The c o i l s  are pot ted  and a l i n i n g  i s  i n s e r t e d  t o  

i s o l a t e  t h e  c o i l  windings  from t h e  process f l u i d .  The p l a c i n g  o f  the magnet ic  

c o i l s  w i t h i n  the meter body i s  s a i d  t o  reduce  t h e  r e q u i r e d  s i z e  o f  t h e  c o i l s  

and t o  r e s u l t  i n  less c u r r e n t  consumption. (FF 101). 

Complainant 's  1 9 6 9  " s h o r t  form" magnet ic  f lowmeter  has  f l a n g e s  on t h e  

meter body. 

t h e  f u n c t i o n  o f  i r o n  c o r e  pieces r e q u i r e d  as a separate component i n  ear l ie r  

(FF 1 8 4 ) .  The meter body i s  o f  magnet ic  material and per forms  

d e s i g n s .  W i t h i n  t h e  meter body i s  a n  i n s u l a t i n g  l i n e r  that carries t h e  f l o w i n g  

l i q u i d  t o  be measured. The f l a n g e s  o f  the f lowmeter  are b o l t e d  t o  p i p e  

f l a n g e s .  (FF 1 0 2 ) .  These  f l a n g e s  e x t e n d  outwardly from the housing and mate 

t o  t h e  i n s i d e  o f  p i p e  f l a n g e s .  I n  t h e  s h o r t  form f lowmeter  if t h e  i n t e r n a l  
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part o f  t h e  meter, i .e .  the p o t t i n g  compound f a i l s ,  the c o i l s  i n  the f lowmeter 

a r e  exposed d i r e c t l y  t o  the customer ' s  f l u i d  because  there is no i n t e r v e n i n g  

s p o o l .  I n  the '982  c l a i m e d  flowmeter there is an i n t e r v e n i n g  s p o o l  which is a 

barrier t o  the f l u i d  of t h e  customer and the rest of the parts o f  t h e  

f lowmeter.  (FP 359). 

Because  t h e  "short-form" meter is a f l a n g e d  f lowmeter  t h e r e  are no f o r c e s  

i n  t h e  c e n t e r  o f  t h e  f lowmeter  u n i t  because  t h e  two f l a n g e s  on t h e  housing o f  

t h e  1 9 6 9  " shor t - form"  flowmeter are a t t a c h e d  t o  t h e  i n s i d e  o f  t h e  two p i p e  

f l a n g e s .  (FF 1 8 4 ) .  The o n l y  stresses i n  t h e  c e n t e r  o f  t h e  1 9 6 9  flowmeter 

might be bending stresses but  n o t  compress ive  stresses. (PF 1 8 4 ) .  The 

compress ive  f o r c e s  are between t h e  f l a n g e s  o f  t h e  p i p e  and t h e  f l a n g e s  of the 

flowmeter.  (FF 184) .  The c la imed f lowmeter  o f  the ' 9 8 2  p a t e n t  has no f l a n g e s  

b o l t e d  t o  pipe f l a n g e s .  (PF 17). As respondents '  expert Mr. L i p t a b  test i f ied 
0 

the d e s c r i p t i o n  o f  compla inant ' s  1 9 6 9  " s h o r t  form" f lowmeter  does  n o t  show a 

spool-shaped t u b e  i n  any h o u s i n g ,  does n o t  show a f l a n g e l e s s  o r  wafer-type 

c o n f i g u r a t i o n  and does  n o t  t e a c h  t o  a person  o f  o r d i n a r y  s k i l l  i n  t h e  ar t  t o  

use  a spool-shaped t u b e  i n  combinat ion  w i t h  a f l a n g e l e s s  housing.  (FF 298) .  

An i n s u l a t i n g  l i n e r  shown i n  t h e  1969  " s h o r t - f o m "  f lowmeter  is n o t  a s p o o l .  

(FF 298) .  There  is nothing  i n  the 1 9 6 9  d e s c r i p t i o n  o f  the "shor t - form"  

f lowmeter  t o  s u g g e s t  p l a c i n g  a s p o o l  i n  the housing o f  t h e  1 9 6 9  f lowmeter  t o  

form a combined u n i t .  151 (PF 184) . -  

- 15/ 
p a t e n t  examiner  dur ing  the p r o s e c u t i o n  o f  t h e  a p p l i c a t i o n  that  l e d  t o  the ' 9 8 2  
p a t e n t .  (FF 50, 298) .  

The 1 9 6 9  "short-form'' magnet ic  f lowmeter  was b e f o r e  t h e  United S t a t e s  
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The r e c o r d  e s t a b l i s h e s  n o t h i n g  i n  t h e  B r i t i s h  Sybron p a t e n t  that would 

s u g g e s t  t o  one o f  o r d i n a r y  s k i l l  i n  t h e  a r t  i n  t h e  1 9 7 0 s  s u b s t i t u t i n g  the 

magnet ic  f l a n g e d  body of t h e  " s h o r t  form" f lowmeter  f o r  t h e  c o v e r .  (FF 1 7 7 ) .  

The B r i t i s h  Sybron p a t e n t  d i s c l o s e s  t h a t  t h e  c o v e r  i s  s t a i n l e s s  s tee l .  

( F F  82, 83). It i s  in tended t o  p r o v i d e  o n l y  environmenta l  p r o t e c t i o n .  

(FF 1 7 8 ,  306). S t a i n l e s s  s tee l s ,  i n c l u d i n g  t h e  most common o n e s ,  are 

g e n e r a l l y  n o t  magnet ic .  

o p e r a t i o n s .  .A s h e e t  metal s t a i n l e s s  s t e e l  would n o t  be able t o  support  a 

magnet ic  c i r c u i t  and a c c o r d i n g l y  t h e  B r i t i s h  Sybron p a t e n t  t e a c h e s  away from 

any need f o r  a magnet ic  housing. (FF 177) .  There  i s  n o t h i n g  i n  t h e  B r i t i s h  

Sybron p a t e n t  t o  s u g g e s t  s u b s t i t u t i n g  t h e  magnet ic  meter body o f  the Handbook 

f o r  t h e  non-magnetic s t a i n l e s s  s tee l  c o v e r .  Moreover assuming a s u g g e s t i o n ,  

b e c a u s e  t h e  s h o r t  form meter body has f l a n g e s ,  t h e  r e s u l t i n g  f lowmeter  would 

be a f l a n g e d  f l o w m e t e r ,  n o t  a f l a n g e l e s s  f lowmeter  as c l a i m e d  i n  t h e  '902  

They are used f o r  d e c o r a t i v e  o r  f o r  o t h e r  s h e e t  metal 

p a t e n t .  

I n  a d d i t i o n  because  t h e  c o v e r  i n  t h e  B r i t i s h  p a t e n t  is in tended t o  

produce o n l y  environmenta l  p r o t e c t i o n ,  (FF  1 7 8 ,  306) t h e r e  i s  noth ing  i n  t h e  

B r i t i s h  Sybron p a t e n t  t o  s u g g e s t  s u b s t i t u t i n g  t h e  c o v e r  w i t h  a housing auch 

t h a t  t h e  housing is j o i n e d  t o  t h e  ceramic s p o o l  and any  a p p l i e d  compress ive  

f o r c e  i s  s h a r e d  by t h e  s p o o l  and housing.  

. L  

Respondents  r e l y  a l so  on a 1 9 7 5  p a t e n t  a s s i g n e d  t o  Foxboro.  ( F F  243, - 
230) .  

f lowmeter  which occupy a d i s t i n c t  p o s i t i o n  i n  t h e  f lowmeter  a r t .  ( F F  320). 

There  is a l s o  no s u g g e s t i o n  i n  the Foxboro p a t e n t  that a s p o o l  be p l a c e d  in a 

housing t o  form a combined u n i t .  There  i s  noth ing  i n  e i t h e r  t h e  B r i t i s h  

Sybron p a t e n t  o r  t h e  Foxboro p a t e n t  tha t  s u g g e s t s  s u b s t i t u t i n g  the f l a n g e l e s s  

Whi le  t h i s  p a t e n t  d i s c l o s e s  a f l a n g e l e s s  f lowmeter  i t  i s  n o t  a - m a g n e t i c  
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housing o f  t h e  Foxboro p a t e n t  f o r  t h e  c o v e r  of the B r i t i s h  Sybron p a t e n t  such 

t h a t  t h e r e  i s  a s h a r i n g  o f  a p p l i e d  compress ive  f o r c e  between t h e  housing and 

spool .  

Respondents a l s o  c i t e  a K e t t e l s e n  German p a t e n t  2 , 0 4 0 , 6 8 2  o b t a i n e d  by 

compla inant ' s  German a f f i l i a t e .  (FF 90). T h i s  p a t e n t  was b e f o r e  t h e  United 

States patent examiner  dur ing  t h e  p r o s e c u t i o n  o f  t h e  a p p l i c a t i o n  that l e d  t o  

t h e  ' 9 8 2  p a t e n t .  (IFF 50). While t h e  German p a t e n t  d i s c l o s e s  a f l a n g e l e s s  

magnet ic  f lowmeter ,  it a l s o  t a u g h t  t h e  need f o r  c o m p l i c a t e d  l a m i n a t i o n s  o f  

1 6  / strapping f o r  a n  e f f i c i e n t  magnet ic  r e t u r n  path.  (FF 3 6 1 ,  362).- 

Moreover t h e  f l a n g e l e s s  magnet ic  f lowmeter  o f  the German p a t e n t  compris ing  a 

tube  o f  i n s u l a t i n g  s y n t h e t i c  r e s i n  through which f lowed t h e  medium t o  be 

measured had no e x t e r n a l  housing.  The f l a n g e l e s s  magnetic flowmeter of t h e  

German p a t e n t  was n e v e r  commerc ia l ized  because  t h e  meter, when s u b j e c t e d  t o  

compress ive  and t w i s t i n g  f o r c e s ,  c r a c k e d  and broke.  (FF 3 6 1 ,  362) .  I n  view 

of t h e  a b s e n c e  o f  a housing o f  any k i n d  and t h e  t e a c h i n g  t h a t  c o m p l i c a t e d  

l a m i n a t i o n s  o f  s t r a p p i n g  are n e c e s s a r y  f o r  an e f f i c i e n t  magnet ic  r e t u r n  p a t h  

i n  t h e  German p a t e n t  it is not  s e e n  how i t s  combinat ion  w i t h  t h e  B r i t i s h  

Sybron p a t e n t  s u g g e s t s  t h e  claimed f lowmeters  o f  t h e  ' 982  p a t e n t .  

A f a c t  t h a t  a p a t e n t e e  proceeded c o n t r a r y  t o  accepted wisdom o f  t h e  p r i o r  

a r t  i s  s t r o n g  e v i d e n c e  o f  nonobviousness .  Uni ted  S t a t e s  v. Adams, 383  U.S. 

39 ,  1 4 8  U.S.P.Q. 4 7 9 ,  483  ( 1 9 6 6 ) ;  W.L. Gore & A s s o c i a t e s  I n c .  V.  G a r l o c k ,  I n c .  

s u p r a ,  220 U.S.P.Q. a t  312.  There  is t e s t i m o n y  from respondents '  expert Mr. . 

L i p t a k  that  it would be bad e n g i n e e r i n g  d e s i g n  t o  put compress ive  f o r c e s  on a 

housing i n t e n t i o n a l l y .  (FF 2 5 7 ,  261) .  Complainant 's  R i e s t e r  t e s t i f i e d  that 

i n  the mid 1 9 7 0 ' s  workers  i n  t h e  ar t  were n o t  aware o f  any commercial  

- 1 6 /  
t h i c k n e s s  o r  l e n g t h  t o  keep t h e  magnet ic  flux w i t h i n  i t s  c o n f i n e s .  
wiggle of the straps c a n  change the performance o f  a meter. 

S t r a p s  o f  magnet ic  material have t o  be o f  s u f f i c i e n t  w e i g h t  ei ther by 
Also any 

( F F  351) .  
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f l a n g e l e s s  meters c a p a b l e  o f  w i t h s t a n d i n g  h i g h  compress ive  f o r c e s  and that  

t h e y  b e l i e v e d  t h a t  t o  have an e f f i c i e n t  magnet ic  r e t u r n  p a t h ,  c o m p l i c a t e d  

l a m i n a t i o n s  o f  s t r a p p i n g  were r e q u i r e d .  ( F F  3 4 2 ) .  I n v e n t o r  Schmoock, by 

i n t e n t i o n a l l y  j o i n i n g  t h e  housing and s p o o l  and w i t h  t h e  s p o o l  c o a x i a l l y  

d isposed  w i t h i n  t h e  housing i .e .  t h e  housing surrounding  t h e  s p o o l  and 

c o n c e n t r i c  w i t h  t h e  s p o o l  ( F F  1 7 ,  30), caused  a p p l i e d  c o m p r e s s i v e  f o r c e  t o  be 

s h a r e d  by t h e  housing.  

I n  a d d i t i o n ,  respondents  i n  1 9 7 6  f i l e d  a u t i l i t y  model a p p l i c a t i o n  f o r  a 

magnet ic  f lowmeter .  T h i s  flowmeter was f l a n g e d  n o t  f l a n g e l e s s .  The f l a n g e s  

on the meter made i t  p o s s i b l e  t o  c o n n e c t  t h e  meter t o  a n  e x i s t i n g  p i p e l i n e .  

The meter d i d  n o t  i n c l u d e  a f e r r o m a g n e t i c  housing but  r a t h e r  used magnet ic  

straps. The meter was i n i t i a l l y  d e s i g n e d  n o t  t o  i n c l u d e  f l a n g e s .  However 

because  of cus tomer  c o n c e r n  w i t h  p o s s i b l e  c o r r o s i o n  i n  t h e  b o l t s  e x t e n d i n g  

through t h e  meter body, the meter was r e d e s i g n e d  t o  i n c o r p o r a t e  f l a n g e d  ends 

through which t h e  b o l t s  passed .  ( F F  4 1 9 ,  422) .  

Also as l a t e  as Nov. 1 9 8 0 ,  a f t e r  Schmoock's c o n t i n u a t i o n - i n  p a r t  S e r .  No. 

1 7 4 , 6 0 9  was f i l e d  on August 1 ,  1 9 8 0  i n  t h e  United S t a t e s  P a t e n t  Office ( the  

a p p l i c a t i o n ,  on which the ' 9 8 2  p a t e n t  is based ,  is a d i v i s i o n a l  a p p l i c a t i o n  o f  

S e r .  No. 1 7 4 , 6 0 9  ( F F  1 6 ) ) ,  respondents  i n  c o n s i d e r i n g  t h e  d e s i g n  o f  t h e i r  

a l l e g e d l y  i n f r i n g i n g  X-1000 f l o w m e t e r ,  stated "unblanged if at  a l l  p o s s i b l e . "  

' The same u n c e r t a i n t y  was e x p r e s s e d  by Krohne on March 1 7 ,  1 9 8 1 .  (FF  3 2 3 ,  

325). By that time it  appears  t h a t  Krohne was aware o f  t h e  FLP c la imed.  

f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter .  ( F F  325) .  

- 

( b )  Secondary C o n s i d e r a t i o n s  

The Supreme Court has d e t a i l e d  f a c t u a l  c o n s i d e r a t i o n s  which t r i b u n a l s  

must a p p l y  i n  determining  the q u e s t i o n  o f  o b v i o u s n e s s  i n  Graham v. John Deere 

Co., s u p r a ,  383 U.S. a t  1 8 ,  148 U.S.P.Q. a t  467 :  

45 



Such secondary  c o n s i d e r a t i o n s  as commercial  s u c c e s s ,  
l o n g  f e l t  but  u n r e s o l v e d  n e e d s ,  f a i l u r e s  of o t h e r s ,  
e t c . ,  might b e  u t i l i z e d  t o  g i v e  l i g h t  t o  t h e  
c i r c u m s t a n c e s  surrounding the o r i g i n  o f  the s u b j e c t  
matter sought  t o  be p a t e n t e d .  As indic ia  o f  
o b v i o u s n e s s  o r  nonobviousness ,  t h e s e  i n q u i r i e s  may 
have r e l e v a n c y .  

The F e d e r a l  C i r c u i t  r e f e r r e d  t o  secondary  c o n s i d e r a t i o n  as " o b j e c t i v e  i n d i c i a  

of non-obviousness" and e l e v a t e d  them t o  t h e  s t a t u s  o f  a f o u r t h  factual 

i n q u i r y  mandated by Graham. Jones  v. Hardy, 727  F.2d 1 5 2 4 ,  1 5 3 0 ,  1 5 3 1 ,  2 2 0  

U.S.P.Q. 1 0 2 1 ,  1 0 2 0  (Fed. C i r .  1 9 8 4 ) ,  Rosemount, I n c .  v. Beckman I n s t s . ,  I n c . ,  

727  F.2d 1 5 4 0 ,  1 5 4 6 ,  2 2 1  U.S.P.Q. a t  1 (Fed. C i r .  1 9 8 4 ) .  The s o - c a l l e d  

" secondary  c o n s i d e r a t i o n s " ,  such  as long  f e l t  need ,  commercia l  s u c c e s s ,  

e x p r e s s i o n s  o f  d i s b e l i e f  by experts etc.  should b e  c o n s i d e r e d  i n  e v e r y  case 
1. 

f o r  whatever  p r o b a t i v e  v a l u e  t h e y  have and are n o t  t o  be  l i m i t e d  t o  cases 

where p a t e n t a b i l i t y  is a " c l o s e "  q u e s t i o n .  S t r a t o f l e x ,  I n c .  v. Aeroquip Corp. 

713  F.2d 1 5 3 0 ,  2 1 8  U.S.P.Q. 8 7 1 ,  8 7 9  (Fed. Cir. 1 9 8 3 )  Vandenberg v. Dairy 

Equipment Co. 7 4 0  F .2d 1 5 6 0 ,  1 5 6 8 - 6 9 ,  2 2 4  U.S.P.Q. 1 9 5 ,  198-199 (Fed. C i r .  

1984) .  

Respondents '  expert Mr. L i p t a k  t e s t i f i e d  t h a t  a meter t h a t  c a n  be made 

small, l i g h t e r  and s h o r t e r  c o a x i a l l y  i s  a meter which i s  more compact i n  

s i z e .  ( F F  2 8 8 ) .  I n  t h e  c l a i m e d  f lowmeter  o f  the '982  p a t e n t  compactness  has 

been o b t a i n e d  through t h e  u s e  o f  t h e  housing as a r e t u r n  magnet ic  p a t h  

( F F  2 1 6 ) ,  u s e  o f  t h e  hous ing  as a l o a d  s h a r i n g  e lement  ( F F  2 0 7 , . 2 1 7 ) ,  t h e  

f l a n g e l e s s  aspect o f  t h e  f lowmeter  and the shape o f  the c o i l s .  (FF  217) .  

There  has been a need f o r  compact e l e c t r o m a g n e t i c  f lowmeters  as  shown by 

respondents '  e v o l u t i o n  o f  t h e i r  2 i n c h  s i z e  magnet ic  f lowmeters .  I n  1970 

there was i n t r o d u c e d  model MID51C f l a n g e d  e l e c t r o m a g n e t i c  f lowmeter  o f  w e i g h t  

77 pounds and dimensions  1 3 . 8 "  long  by 9 . 1 "  wide by 1 5 . 4  " high.  

(FF 5 1 8 ) . x /  I n  1 9 8 2  w i t h  Krohne 's  i n t r o d u c t i o n  o f  the a l legedly  i n f r i n g i n g  

- 1 7 /  
moving t h e  meters. ( F F  3 5 9 ) .  

Large  s i z e  e l e c t r o m a g n e t i c  f lowmeters  o f t e n  r e q u i r e d  l i f t i n g  hooks f o r  
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flangeless X-1000 the weight had been decreased to 9 pounds and the dimensions 

to 4.1" long by 4.0" wide by 8.6" high. (FF 418). It has not been 

controverted that the flangeless electromagnetic flowmeters, e.g. FSP CPX-29 

made according to the '982 patent, is more compact than the prior art 

representative Mag 10 D 1435. 

has been considered important in the industry. (FF 443). 

(FF 273). Size of an electromagnetic flowmeter 

The FCP flowmeter manufactured under the '982 patent has enjoyed 

commercial success. Thus complainant's introduction of the MINI-MAG and K-MAG 

led to an improvement in F&P's unit sales of magnetic flowmeters having a 

conduit diameter of two to four inches over F6P's prior models in the same 

size range. 

diameter has a higher cost and market price than a flangeless magnetic 

flowmeter having the same flow tube inside diameter. 

(FF 513). A flanged flowmeter of a given flow tube internal 

(PP 541).  

Prior to the '982 patented electromagnetic flangeless flowmeter there 

were unsuccessful attempts to produce flangeless electromagnetic flowmeters. 

(FF 361, 419, 422). In fact the record establishes that the patented '982 

18/ flowmeter is the first commercial electromagnetic flangeless flowmeter.- 

Finally the record shows disbelief about the patented invention. 

(FF 257, 261). 

For the foregoing reasons the administrative law judge finds that 

respondents have not established, by clear and convincing evidence, that the 

'982 patent is not valid under under 35 U.S.C.  103. 

B. Infringement of the '982 Patent 

Complainant has the burden, by a preponderance of evidence, of proving 

that the respondents' ALTOFLUX X-1000 and DELTAFLUX magnetic flowmeters in 

conduit diameter sizes 2 inch and above infringe claims 1 through 5 of the 

18/ See footnote 10 at 23 of opinion. - - 
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' 982  p a t e n t  and i n  size:. e s s  than 2 i n c h  condui t  diametL i n f r i n g e  c l a i m s  1 ,  

4 

2 and 5 of the  ' 9 8 2  p a t e n t .  E n v i r o t e c h  Corp. v. A 1  George,  Inc. ,  730 F.2d 

7 5 3 ,  2 2 1  U.S.P.Q. 4 7 3 , 4 7 7  

S t a t e s ,  530 F.2d 1 3 2 4 ,  1 3 3 7 ,  182  U.S.P.Q. 2 1 8 ,  2 2 5 ,  - a f f ' d  1 9 8  U.S.P.Q. 383 

(Fed. Cir. 1 9 8 4 ) ;  R o b e r t s  Dairy  Co. v. United 

( C t .  c1. 1 9 7 6 ) .  

Complainant,  in i t s  pre -hear ing  s t a t e m e n t ,  presented  the f o l l o w i n g  chart 

r e l a t i n g  i t s  c l a i m  1 t o  Krohne's i n f r i n g i n g  device: 

Claim 1 J C  U.S. P a t e n t  1,420.9E2 Krohne's Infrinqinq Device 

a flanqelcss eleccromaqnecic Lloumecer 
u n i t  r n c e r p o s ~ o I e  oecvrcn the end tldnger oL  
t n +  u p r c r e ~ o  and downSCCed. pipes ol J l i n e  
conduccinq J lluid unose ltou CJCe 1s t o  ne 
necrrcd, the end IlJnqCS Of Che pipes havinq 
a pcedetermincd diameter and J circle ol b o l t  
h o l a r ,  laid u n i t  comprising: 

A .  J cylindriCJl meCll houSing having an 
c x c r r n a l  d i a m t e r  untcn i s  smoiicr cnan 
thJC of the circle uliercoy wnrn cno  unic 
io inccrposrd becuren tho end llrnqcs o f  
the pipes, the nouslng l i r a  within t h e  
C i r C l r  dnd t h e  flanger IC0 bridqed n y  
b o l t s  PJSSing chrouqn Che holes Co en- 
caqe the unic and sunlecc it t o  a con- 
pressive lotcr efCeccinq a llurd se.1~ 

8. a non-maqnecic spool coaxially disposed 
w i t h i n  raid nourinq and provided uich 
end Ilanqes which ace seated aqainsc cnr 
ends ol t h o  upstream and d o u n s t c e m  
pipes a n d  define w i t h  s a i d  housing a n  
intetnai crvicy. said spool larmrnq a 
fluid COndUiC hrvinq a lonqicudinrl flow 
J X L S  unicn loins Che upstream and doun- 
scream pipes, said spool navinq a 
screnqch sutticienc co WiCksCand Che 
pressure ol fluid Llouinq in the conduit 
dnd said Coaprelsive l o r e r r  

c.  a pair o f  rleccconaqnee coils disposed 

spool t o  crcace a mdqnecie field whose 
L i n r s  of flux excend across tne COnduIC, 
said calls lyinq on r coil a x i s  uhrch is 
normal CO sald ( I O U  aril: a n d  

;pool  J C  diroecricrlly-opposed positions 
alonq an electrode axis pcrpendicular 

t o  the flow axis unercny cnr fluid unich 
L l O W  ChrOuqh Che conduit incrrrecca 
iaid lines o f  Clur LO  induce a s i g n a l  in 
s a i d  elrccrodes unicn is a tunctlon 01 
;lor race. 

d t  didaeCClC~lly-opposrd rider O f  raid 

D.  a pair o f  eleccrodra mounted on said 

SJcn co cne coil a n i s  and 

Complainant a l s o  argues  chat  the most knowledgeable t e c h n i c a l  w i t n e s s  f o r  

Krohne, R. B a r c l a y  Beahm, General  Manager o f  Krohne America, admitted a t  RX-1, 

para. 10) that the  housing o f  the  Krohne f lowmeter of l e s s  than 2 i n c h  l i e s  

w i t h i n  the f l a n g e  b o l t  ( c l a u s e  A o f  c l a i m  1). Also complainant argues  t h a t  

the  less than 2 i n c h  meter does n o t  use magnetic  strapsE' so t h a t  a l l  o f  

- 191 Magnetic s t r a p s  i n  the  Krohne 3 inch f lowmeter i s  shown a t  RX-3, F i g .  1 
a t  i tem 8. 4a 



the magnetic flux travels through the ferromagnetic housing within the circle 

of the bolt holes. (CPost at 22, 23). 

Respondents argue that in Krohne's flowmeters the spool contacts the pipe 

flanges and thus bears the "entire" compressive load and hence, to the extent 

that the claims require a sharing of the compressive load between the housing 

and the spool; Krohne's meters do not infringe. It is further argued that the 

housing in Krohne's flowmeters of sizes less than 2 inch extends beyond the 

circle of bolt holes, while in Krohne's flowmeters of sizes of 2 inch and 

greater, the housing does not provide the return path for the flux. (RPost at 

20, 21). 

Krohne's Less than 2 Inch Meter 

Illustrative of allegedly infringing less than 2 inch conduit diameter 

flowmeter is the Krohne 1/4 inch ALTOFLUX flowmeter. (CPX-24). 

Determining infringement requires claim construction. Fromson v. Advance 

Offset Plate, Inc., 720 F.2d 1565, 219 U.S.P.Q. 1137, 1140 (Fed. Cir. 1983). 

If the properly construed claims read on the infringing device, there is 

literal infringement. 

claims must be construed with the specification. 

1142. 

However to understand the meaning of the claims, the 

- Id. at 1971, 219 U.S.P.Q. at 

During closing argument complainant's counsel argued that "the small 
- 

(Krohne CPX-241 meter substantially comes within the literal language of 

Claim 1" (Tr. at 2024) and that "with regard to equivalency, I don't rely on 

equivalency." (Tt. at 2034). 

Independent claim 1 covers a flangeless flowmeter containing "a 

cylindrical metal housing" having an external diameter which is smaller than 

that of the circle of bolt holes whereby, when the flowmeter unit is 

interposed between the end flanges of the upstream and downstream pipes the 

cylindrical metal housing lies "within the circle" of bolt holes. (FF 17). 
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I n  t h e  s p e c i f i c a t i o n  o f  t h e  '982 p a t e n t  i n v e n t o r  S c h o o c k  under t h e  

subheading "Background o f  I n v e n t i o n "  d i s c l o s e s  t h a t  i n  f i s  r e l a t e d  '340 p a t e n t  

t h e r e  i s  d i s c l o s e d  a f l a n g e l e s s  f lowmeter  c o n t a i n i n g  two magnet c o r e s  which 

e x t e n d  a t  d i a m e t r i c a l l y  opposed p o s i t i o n s  a l o n g  a n  axis  normal t o  t h e  

l o n g i t u d i n a l  axis  o f  a c y l i n d r i c a l  hous ing ,  t h e  c o r e s  be ing  surrounded b y  

c o i l s  t o  d e f i n e  so lenoid- type  e l e c t r o m a g n e t s  (which t h e  less t h a n  2 i n c h  

Krohne CPX-24 has  (FF 1 6 3 ) )  w i t h  two e l e c t r o d e s  mounted on t h e  s p o o l  a t  

d i a m e t r i c a l l y  opposed p o s i t i o n s  a l o n g  a t r a n s v e r s e  axis a t  r i g h t  a n g l e s  t o  t h e  

core axis. (FF 25). It is s a i d  by i n v e n t o r  Schmoock t h a t  t h i s  p r i o r  

arrangement i n  t h e  r e l a t e d  '340 p a t e n t  i s  a p p r o p r i a t e  t o  f lowmeters  having 

f low c o n d u i t s  o f  small d i a m e t e r  such as one i n c h  but  u n s u i t a b l e  f o r  l a r g e r  

d i a m e t e r s  - " t h a t  i s ,  diameters o f  two, t h r e e  and f o u r  i n c h e s  and g r e a t e r . "  

I (E'F 26). T h e r e a f t e r  under t h e  subheading "Summary o f  I n v e n t i o n "  i n v e n t o r  

Schmoock s tates  t h a t  a flowmeter i n  accordance  w i t h  t h e  i n v e n t i o n  o f  t h e  '982 

p a t e n t ,  i n c l u d e s  a non-magnetic spool  o f  h i g h  mechanica l  s t r e n g t h  and having 

end f l a n g e s .  The i n n e r  s u r f a c e  o f  t h e  spool  i s  s a i d  t o  be c o v e r e d  b y  a n  

i n s u l a t i n g  l i n e r  t o  provide  a f l o w  c o n d u i t  f o r  t h e  f l u i d  t o  be  metered ,  t h e  

d i a m e t e r  o f  t h e  

c o n d u i t  "be ing  a t  least  2 i n c h e s . "  (FF 29). Surrounding t h e  s p o o l  i s  "a 

c y l i n d r i c a l  housing".  (FF 30).  Under t h e  subheading " D e s c r i p t i o n  o f  

I n v e n t i o n "  it i s  d i s c l o s e d  t h a t  t h e  compress ive  f o r c e  i s  g e n e r a t e d  by b o l t s  

which b r i d g e  t h e  f l a n g e s  o f  t h e  upstream and downstream p i p e s  "between which 

t h e  [flowmeter] u n i t  i s  i n t e r p o s e d  i n  a f l u i d  l i n e . "  (FF 3 2 ) ;  and that, as 

shown b y  F i g u r e  7, b o l t s  "br idge  t h e  f l a n g e s  and encage  t h e  u n i t . "  Again "a 

c y l i n d r i c a l  housing"  i s  r e f e r r e d  t o .  (FF 3 3 ) .  F i g u r e  7 shows t h e  e n t i r e  

c y l i n d r i c a l  metal housing w i t h i n  t h e  c i r c l e  o f  b o l t  h o l e s .  (FF 37). 

N e i t h e r  Krohne 's  R. B a r c l a y  Beahm nor  compla inant ' s  expert P r o f .  B lanco  

q u a l i f i e d  as a n  expert on p a t e n t  law. However compla inant ' s  expert P r o f .  

B lanco  t e s t i f i e d  t h a t  t h e  c o i l s  i n  t h e  l e s s  than  2 i n c h  c o n d u i t  d iameter  
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(small) Krohne f lowmeter  are not  d isposed  i n  a c a v i t y  d e f i n e d  by the housing 

and t h e  s p o o l  but r a t h e r  ex tend i n t o  a c a v i t y .  

t e s t i f i e d  that whereas a c y l i n d r i c a l  s e c t i o n  o f  the small Krohne f lowmeter  

l i e s  w i t h i n  t h e  c ircle  o f  b o l t  h o l e s  o f  t h e  f l a n g e s ,  t h e r e  are two protruding  

s e c t i o n s  o f  housing above and below t h e  c y l i n d r i c a l  s e c t i o n  t h a t  l i e  o u t s i d e  

t h e  c i rc le  of b o l t  h o l e s .  (FF 222). Observat ion  o f  Krohne's small f lowmeter  

shows (CPX-24) t h a t  t h e  housing i s  n o t  "a c y l i n d r i c a l  housing".  Respondents'  

expert M r .  L i p t a k  t e s t i f i e d  t h a t  housing i n  t h e  small Krohne f lowmeter  l i e s  

(FF 1 7 1 ) .  He f u r t h e r  

o u t s i d e  t h e  b o l t  c i rc le  of p i p e l i n e  f l a n g e s .  

t e s t i m o n y  t h a t  in t h e  small Krohne flowmeter t h e  magnet ic  r e t u r n  p a t h  i s  

beginning  a t  t h e  t o p  o f  t h e  c o i l s  which i s  o u t s i d e  t h e  c i r c u l a r  s e c t i o n  o f  the 

hous ing ;  t h a t  magnet ic  f i e l d  l i n e s  are p a s s i n g  through s e c t i o n s  o f  c o i l  n o t  

o n l y  w i t h i n  t h e  c i rc le  o f  b o l t  h o l e s  but  o u t s i d e  t h e  c ircle  o f  b o l t  h o l e s ;  and 

t h a t  e v e r y  flux l i n e  t r a v e l s  not  o n l y  w i t h i n  t h e  c ircle  o f  b o l t  h o i e s  but a l s o  

o u t s i d e  t h e  circle. 

t h e  Krohne small f lowmeter  l i e s  o u t s i d e  t h e  c y l i n d r i c a l  s e c t i o n  o f  t h e  housing 

o f  t h e  f lowmeter .  

( F F  3 1 3 ) .  In a d d i t i o n  there i s  

(FF 411) .  Hence a p o r t i o n  o f  t h e  o p e r a t i n g  f u n c t i o n  o f  

An examinat ion  of t h e  f i l e  wrapper o f  t h e  ' 982  p a t e n t  ( F F  39-53) does  not  

d i s c l o s e  t h a t  t h e  c l a i m e d  i n v e n t i o n  o f  t h e  ' 982  p a t e n t  was broaden o v e r  t h e  

c lear  t e a c h i n g  o f  t h e  claims and t h e  s p e c i f i c a t i o n  o f  t h e  '982 p a t e n t  t h a t  t h e  

c l a i m e d  f l a n g e l e s s  f lowmeter  c o n t a i n s  (1) a f l o w  condui t  o f  a t  least  2 i n c h e s  

and ( 2 )  a " c y l i n d r i c a l "  housing which is ( 3 )  "wi th in"  a c i r c l e  o f  b o l t  h o l e s ,  

The a d m i n i s t r a t i v e  law judge f i n d s  t h a t  t h e  language o f  independent c l a i m  

1 ,  supported  by t h e  s p e c i f i c a t i o n ,  o f  t h e  '982 p a t e n t  l imits  t h e  housing o f  

t h e  c l a i m e d  f lowmeter  t o  a " c y l i n d r i c a l  housing" t h a t  is w i t h i n  the b o l t  h o l e s  

and t o  a f lowmeter  which has a f l o w  c o n d u i t  d iameter  o f  a t  least  2 i n c h e s .  

Accordingly  t h e  a d m i n i s t r a t i v e  law judge f i n d s  t h a t  complainant  has not  

met i t s  burden, by a preponderance o f  e v i d e n c e ,  in e s t a b l i s h i n g  that the 
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Krohne f lowmeter  of 1eSL -han 2 i n c h  c o n d u i t  diameter i n ,  d g e s  claims 1 ,  2 

201  and 5 o f  t h e  ' 9 8 2  patent . -  

Krohne's 2 I n c h  and Above Meter 

I l l u s t r a t i v e  o f  t h e  a l l e g e d l y  i n f r i n g i n g  2 i n c h  and above f lowmeter  i s  

t h e  Krohne DELTAFLUX 3 i n c h  c o n d u i t  d i a m e t e r  f lowmeter .  

(DELTATLUX).- 

(CPX-23) 

2 1 /  

The DELTAFLUX, as well as t h e  F6P MINI-MAG flowmeter (CPX-29, CPX-21) 

- 2 0 1  
w i t n e s s  t h a t  relates t o  t h e  small Krohne CPX-24 f lowmeter  on t h e  ground t h a t  
complainant  has admit ted  that i t s  MINI-MAG and K-MAG magnet ic  flowmeters i n  
s i z e s  smaller t h a n  2 i n c h e s  are n o t  b u i l t  i n  accordance  w i t h  t h e  ' 982  p a t e n t .  
(Tr .  a t  5 8 2 ,  583) .  The motion i s  denied  on mootness i n  view o f  t h e  f i n d i n g  of 
non- infr ingement  by t h e  Krohne f lowmeter  smaller t h a n  2 i n c h e a .  

Respondents during t h e  h e a r i n g  moved t o  strike t h e  t e s t i m o n y  o f  any 

- 211  
s u p e r i o r  d e s i g n  f e a t u r e s  o f  t h e  Krohne magmeters such  as ceramic f l o w  t u b e ,  
h igh  a c c u r a c y  e l e c t r o n i c s ,  fused  p la t inum e l e c t r o d e s  and remote range 
c a p a b i l i t y .  (FF 3 1 7 ,  3 1 8 ,  382) .  An i n f r i n g e r  does  n o t  escape infr ingement  by 
improving on a p a t e n t e e ' s  i n v e n t i o n  o r  by adding t o  t h e  p a t e n t e d  i n v e n t i o n  
even though t h e  a d d i t i o n  i s  important  t o  t h e  u s e  in tended f o r  t h e  r e s u l t i n g  
a r t i c l e .  Temco E l e c t r o c  Motor Co. v. Apco Mfg. Co., 275  U.S. 3 1 9 ,  328 ( 1 9 2 8 ) ;  
A.B. Dick Co. v. Burroughs Corp. 713  F.2d 7 0 0 ,  218  U.S.P.Q. 9 6 5  (Fed. Cir. 
1983  (cert. denied  52 U.S.L.W. 3509 (Jan. 9 ,  1 9 8 4 ) ;  Marts ton  v .  J.C. Fenny - Co.,  353 F .2d 9 7 6 ,  9 8 5 ,  1 4 8  U.S.P.Q. 2 5 ,  32  ( 4 t h  Cir. 1 9 6 5 ) ,  - cert. denied 385 
U.S. 9 7 4 ,  1 5 1  U.S.P.Q. 757 (1966) .  1 Walker on P a t e n t s  409  and 432 ( 6 t h  Ed. 
1929) .  

Mr. L i p t a k ,  respondents '  e x p e r t ,  and M r .  Beahm have r e f e r r e d  t o  t h e  

(MINI-MAG), is i n t e r p o s a b l e  between t h e  end f l a n g e s  of t h e  upstream and 

downstream ends of a p i p e  l i n e  having a f l u i d  whose f l o w  rate i s  to  be 

metered. (FF 1 4 3 ) .  The f l a n g e s  on t h e  ends o f  t h e  upstream and downstream 

p i p e  p o r t i o n s  f o r  a t tachment  t o  t h e  MINI-MAG and DELTAFLUX have a 

predetermined d i a m e t e r  and a circle  o f  b o l t  h o l e s .  (PP 144) .  The DELTAFLUX 

and MINI-MAG c o n t a i n  a c y l i n d r i c a l  metal housing. 

I 

(PP 145) .  The c y l i n d r i c a l  

metal housing o f  e a c h  has  a n  e x t e r n a l  d i a m e t e r  smaller t h a n  t h a t  of t h e  c i rc le  

o f  b o l t  h o l e s .  (FF 146) .  The end p o r t i o n s  o f  e a c h  o f  the MINI-MAG and 
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DELTAFLUX are br idged by b o l t s  p a s s i n g  through the h o l e s  i n  t h e  p i p e  f l a n g e s  

t o  encage t h e  flowmeter u n i t s  and s u b j e c t  t h e  f lowmeter  u n i t s  t o  a compress ive  

f o r c e  effecting a f l u i d  seal.  

r e l a t i o n s h i p  is r e s i s t e d  by the s p o o l  and t h e  hous ing ,  

is t r a n s f e r r e d  from the face of t h e  s p o o l  t o  t h e  housing.  The t o p  of t h e  

housing is j o i n e d  t o  t h e  s p o o l  through a notch.  Welding is used t o  j o i n  t h e  

s p o o l  t o  t h e  housing. I n  t h e  DELTAFLUX t h e  s p o o l  and housing are 

j o i n e d  by s h r i n k  f i t t i n g  which is a n  o p e r a t i o n  t h a t  r e q u i r e s  t h e  h e a t i n g  o f  

t h e  o u t s i d e  hous ing ,  s l i p p i n g  t h e  heated  housing o v e r  t h e  c o i l s  and a l l o w i n g  

t h e  housing t o  c o o l  and s h r i n k  o v e r  t h e  s u r f a c e  of t h e  s p o o l  t o  o b t a i n  a good 

j o i n t .  (FF 1 4 9 ) .  I n  t h e  DELTAFLUX t h e  compress ive  f o r c e s  are shared  between 

t h e  s p o o l  and t h e  housing. 

(FF 1 4 7 ) .  I n  t h e  MINI-MAG t h e  f o r c e  

The compressive  f o r c e  

(FF 1 4 8 ) .  

(FF 150) .  

Respondents'  expert Mr. L i p t a k  a g r e e d  t h a t  i n  t h e  DELTAFLUX a f t e r  t h e  

housing is shrunk o n t o  t h e  s p o o l / c o i l  assembly  t h e  compress ive  l o a d  which i s  

a p p l i e d  t o  t h e  s p o o l  is t r a n s f e r r e d  t o  t h e  housing at  least i n  part because  o f  

t h e  t i g h t  f i t  between t h e  housing and t h e  s p o o l .  

s h a r i n g  o f  t h e  f o r c e s  between t h e  s p o o l  and t h e  housing i n  t h e  DELTAFLUX was 

e s t a b l i s h e d  by tests  conducted under t h e  d i r e c t i o n  o f  P r o f .  B lanco  and set  

f o r t h  i n  a v ideo  tape (CPX-35) (FF 1 5 1 ,  1 5 2 ,  1 5 3 ,  2 2 3 ,  2 2 4 ,  225) .  The t e s t s  

i n v o l v e d  a computer d i s p l a y  o f  t h e  mathemat ica l  phenomenon t h a t  o c c u r r e d  when 

a compress ive  f o r c e  is a p p l i e d  t o  t h e  DELTAFLUX. (FF 1 5 2 ) .  The tests  are 

a c c e p t e d  i n  i n d u s t r y  and in e n g i n e e r i n g .  

(FF 297) .  Moreover t h e  

(FF 152).- 22'- The tests  showed 

- 221  
i n t o  e v i d e n c e  of t h e  tests '  under ly ing  w r i t t e n  r e p o r t s ,  i n c l u d i n g  
c a l c u l a t i o n s ,  on t h e  ground t h a t  respondents  had n o t  had a n  adequate  
o p p o r t u n i t y  t o  examine t h e  c a l c u l a t i o n s .  Respondents'  c o u n s e l  had s e e n  the 
video  tape on May 1 5  but  s t a t e d  t h a t  h e  had n o t  a chance  t o  d i s c u s s  it i n  
d e t a i l  w i t h  respondents '  expert Mr. L i p t a k .  With no o b j e c t i o n  from 

A t  t h e  h e a r i n g  on May 1 6  respondents '  c o u n s e l  o b j e c t e d  t o  t h e  admiss ion  

( F o o t n o t e  cont inued t o  page 54)  
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that even with the unrealistic presence of an air gap be:."Jeen the spool and 

the housing when the Krohne spool of the allegedly infringing flowmeter is 

compressed a part of the compressive force is transferred to the housing. 

(FF 151, 152, 153, 223, 224, 225). Since in the DELTAFLUX the spool and 

housing are joined by shrink fitting (FF 149), Prof. Blanco testified that 

there is a guarantee that under normal temperature differences and the normal 

gradients between the inside and the outside of the spool, there is always a 

substantial force transmitted between the spool and the housing (FF 225), 

which testimony is consistent with Mr, Liptak's testimony that there is a 

transfer of compressive force from the spool to the housing. (FF 297). It is 

a fact that allegedly infringing Krohne flowmeters have their spool and 

housing "intimately :onnected" and have unmatched resistance to extreme 

temperature changes. (FF 249, 328, 329). Krohne housings have very tight 

tolerances. (FF 432). 

d 

Each of the MINI-MAG and the DELTAFLUX comprises a non-magnetic spool 

coaxially disposed within its housing, i.e. the spool is exactly in the center 

of the housing and supported by the housing. (FF 155). Each defines a cavity 

by the joint between the top of the housing and the spool. (FF 158). Each 

has a fluid conduit within the spool having a longitudinal flow axis which 

(Footnote continued from page 53) 
respondents' counsel, complainant's evidentiary offer of the tests' underlying 
calculations were withdrawn by complainant, but the video tape (CPX-35) was 
admitted into evidence and viewed at the hearing on Friday May 16. (Tr. at 
591 - 622). Respondents' expert was present for the viewing of the video 
tape. Complainant's expert Prof. Blanco testified on May 16 about the tests. 
Respondents' expert was present for the testimony. The video tape (CPX-35) 
was made available to respondents and respondents' expert for the remainder of 
the hearing. (Tr. at 620, 621). Complainant's counsel represented on May 16 
that Prof. Blanco would be available for cross-examination by respondents the 
week of May 19 even if complainant did not put on a rebuttal case. On May 16 
and Tuesday May 20, Prof. Blanco was cross-examined in the presence of 
respondents' expert, Respondents' expert Mr. Liptak testified on May 20 and 21. 
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j o i n s  t h e  upstream and t h e  downstream p i p e s  w i t h  the c o n d u i t  be ing  between t h e  

f l a n g e s  w i t h  t h e  two f l a n g e s  r e c e i v i n g  p r e s s u r e  from the end f l a n g e s  o f  

upstream and downstream p i p e s .  (FF 1 5 9 ,  1 6 0 ) .  Each o f  t h e  MINI-MAG and the 

DELTAFLUX has a s t r e n g t h  s u f f i c i e n t  t o  w i t h s t a n d  the p r e s s u r e  o f  f l u i d  f l o w i n g  

i n  t h e  c o n d u i t  and t h e  compress ive  f o r c e  a p p l i e d  through t h e  b o l t s .  

(FF 1 6 1 ) .  

opposed s i d e s  o f  i t s  spool t o  create a magnet ic  f i e l d  whose l i n e s  o f  f l u x  

e x t e n d  t h e  c o n d u i t  o f  the s p o o l .  The c o i l s  i n  both  are saddle-shaped c o i l s .  

(FF 1 6 2 ) .  I n  b o t h  t h e  shape o f  t h e  c o i l s  conform t o  t h e  c u r v a t u r e  o f  t h e  

housing. 

i n  t h e  same r e l a t i o n s h i p .  (FF 1 6 4 ) .  Each of t h e  MINI-MAG and t h e  DELTAFLUX 

has a pair of e l e c t r n d e s  mounted on a s p o o l  w i t h  t h e  e l e c t r o d e s  a t  

d i a m e t r i c a l l y  opposed p o s i t i o n s  which is a l o n g  an e l e c t r o d e  axis  p e r p e n d i c u l a r  

b o t h  t o  t h e  c o i l  axis and t o  t h e  f l o w  axis.  (FF 1 6 6 ,  1 6 7 ,  1 6 8 ) .  I n  e a c h  

c o i l s  are d i s p o s e d  i n  t h e  c a v i t y  as c a l l e d  f o r  by claim 2 o f  t h e  ' 9 8 2  p a t e n t .  

(FF 1 7 ,  1 7 0 ) .  I n  e a c h  t h e  c o i l s  are saddle-shaped as c a l l e d  f o r  by claim 3 .  

(FF 1 7 ,  1 7 2 ) .  R e f e r r i n g  t o  claim 4, i n  e a c h  t h e  c o i l s  conform t o  t h e  

c u r v a t u r e  of t h e  housing.  (FF 1 7 3 ) .  R e f e r r i n g  t o  claim 5 i n  t h e  MINI-MAG the 

c y l i n d r i c a l  housing is formed o f  f e r r o m a g n e t i c  material which j o i n s  t h e  

e l e c t r o m a g n e t i c  c o i l s  t o  d e f i n e  a magnet ic  c i r c u i t .  (FF 1 7 4 ) .  While t h e  

DELTAFLUX has  a magnet ic  s trap,  ( S e e  - RX-3, Fig. 1 a t  item 8) t h e  c y l i n d r i c a l  

housing of t h e  DELTAFLUX is f e r r o m a g n e t i c .  (FF 174) .  The f e r r o m a g n e t i c  

housing j o i n s  t h e  e l e c t r o m a g n e t i c  c o i l s  t o  d e f i n e  a magnet ic  c i r c u i t .  (FF 

1 7 4 ) .  Claim 5 of t h e  '982 p a t e n t  does  n o t  r e q u i r e  t h a t  a l l  o f  the magnet ic  

Each has a pair of e l e c t r o m a g n e t i c  c o i l s  d i s p o s e d  at  d i a m e t r i c a l l y  

(FF 1 7 3 ) .  I n  both  t h e  MINI-MAG and DELTA-FLUX c o i l s  e s s e n t i a l l y  l i e  

- 
f l u x  t r a v e l  through the f e r r o m a g n e t i c  housing.  (FF 1 7 ) .  

Respondents argue  that P r o f .  B l a n c o  found t h e  DaTA.FLUX t o  have a 

f e r r o m a g n e t i c  housing d e f i n i n g  a magnet ic  c i r c u i t  w i t h  the c o i l s  s o l e l y  on the  

b a s i s  o f  t e s t i n g  the housing w i t h  a magnet t o  see if the housing was o f  
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magnetic material and that while this test may tell whether the material is 

magnetic, the test cannot tell whether the material is in a magnetic circuit 

with other elements. (RPFF P79). However Prof. Blanco's testimony was not 

limited to merely testing the DnTA.FLUX housing to see if it was 

ferromagnetic, Rather Prof. Blanco, who was qualified as an expert in the 

field of mechanical engineering design, including structural and force 

relationship in electromagnetic devices (FF 137), testified that, in the 

DELTAFLUX, coils are above and below the spool and surrounding the spool is a 

ferromagnetic material which obviously is the type of path that a magnetic 

flow would follow. (FF 218). Moreover respondents' expert Mr. Liptab 

testified that the magnetic return path of the DELTAFLUX does include the 

I housing. (FF 315). 

Respondents argued that Krohne's spool carries "the compressive load, and 
' 

that these spools have been certified by an independent German testing 

laboratory, TUEV [TUV], for their ability to carry this load." (Hofmann, Tr. 

1675, 1.25- Tr. 1677, 1.4)" (RPFF P82). This was the sole evidence proffered 

by respondents in their proposed findings submitted on June 9 to support the 

proposition that respondents' housing does not share in the compressive force 

applied to the flowmeter. The administrative law judge can find nothing in 

the T W  report which establishes that the DELTAFLUX housing does not share any 

. compressive force exerted upon the DELTAFLUX or that the DELTAFLUX spool is- - 
incapable of supporting compressive forces exerted upon it by the end flanges 

of a pipe. (FF 396). In respondents' reply findings dated June 16 (RPFFR at 

17) respondents, relying on live testimony of Mr. Hofmann (Tr. at 1669, 1670, 

1671), argued that, in the Krohne flowmeters, the housing is a cast or 

malleable iron which is a poor magnetic conductor; that respondents' meters of 

size two inches and larger use magnetic straps as the return path for the 

flux; that "nearly all" the flux goes through the straps; and that 

respondents' "housing takes only an insignificant part of the compressive 

forces. (RPFFR at 17). 

- 
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Complainant's Motion No. 230-6 f i l e d  June 1 0 ,  1986 moved t o  s t r i k e  the 

a l l e g e d  u n c o r r o b o r a t e d ,  double  h e a r s a y  i r r e l e v a n t  t e s t i m o n y  o f  Mr. Hofmann on 

whether  t h e  Krohne housing p r o v i d e s  o r  does  not  provide  a magnet ic  s t r a p  

r e t u r n  p a t h  f o r  t h e  magnet ic  flux and on t h e  whether  t h e  Krohne housing s h a r e s  

o r  does  n o t  s h a r e  t h e  compress ive  l o a d  w i t h  t h e  s p o o l .  

t h a t  t h e  Hofmann w i t n e s s  s t a t e m e n t  ( d i r e c t  t e s t i m o n y ) ,  (RX-ll), submit ted  

b e f o r e  t h e  h e a r i n g ,  m i s l e d  c o m p l a i n a n t ;  t h a t  a l t h o u g h  Hofmann's w i t n e s s  

s t a t e m e n t  i n c l u d e d  a major s e c t i o n  e n t i t l e d  "USE OF THE MAGNETIC FLOW METER 

HOUSING AS THE MAGNETIC F L O W  PATH", t h e  s t a t e m e n t  d i d  n o t  deny the a c c u r a c y  o f  

t h e  s e c t i o n  t i t l e  as it p e r t a i n e d  t o  t h e  Krohne hous ing ;  t h a t  t h e  s t a t e m e n t  

was c o m p l e t e l y  s i l e n t  about  t h e  Krohne housing p r o v i d i n g  o r  n o t  providing  a 

magnet ic  r e t u r n  p a t h  f o r  t h e  magnet ic  f l u x ;  t h a t  n o t h i n g  was s a i d  about  t h e  

Krohne housing s h a r i n g  o r  not  s h a r i n g  t h e  compress ive  l o a d  w i t h  t h e  s p o o l ;  and 

Complainant a r g u e s  

t h a t  noth ing  was s a i d  about  any i n t e r n a l  Krohne t e s t i n g  r e g a r d i n g  t h e s e  

f u n c t i o n s  o f  t h e  Krohne housing.  Complainant a l s o  a r g u e s  that dur ing  t h e  

d i s c o v e r y  p e r i o d  M r .  Hofmann was n o t  i d e n t i f i e d  as knowledgeable  on magnet ic  

r e t u r n  p a t h  o r  compress ive  load .  Also i t  was argued that t h e  i n t e r n a l  Krohne 

documents which Mr.Hofmann r e f e r r e d  t o  i n  h i s  l i v e  t e s t i m o n y  were not  

i d e n t i f i e d ,  much less produced; t h a t  t h i s  was even  though c o u n s e l  f o r  F f P  

t r a v e l e d  t o  Germany t o  examine documents and t o  depose  w i t n e s s e s  d e s i g n a t e d  

pursuant  t o  d e t a i l e d  r e q u e s t s ,  a t t a c h e d  as E x h i b i t s  A-D t o  Motion No. 230-6 ,  

p r e c i s e l y  c o v e r i n g  t h i s  area pursuant  t o  R u l e s  30 (b) (5 )  and ( 6 ) ,  F.R.C.P. 

Complainant f u r t h e r  a r g u e s  t h a t  w h i l e  h e a r s a y  e v i d e n c e  per se is n o t  t o  -- 
be exc luded i n  a n  a d m i n i s t r a t i v e  p r o c e e d i n g ,  " t h e  matter, comes down t o  the  

q u e s t i o n  o f  t h e  p r o c e d u r e ' s  i n t e g r i t y  and fundamental f a i r n e s s . "  R ichardson  

v. P e r a l e s  402  US 3 8 9 ,  410 ( 1 9 7 1 ) ;  and when a c c e p t i n g  h e a r s a y  e v i d e n c e ,  a 

number o f  f a c t o r s  must be c o n s i d e r e d  t o  i n s u r e  the u n d e r l y i n g  r e l i a b i l i t y  and 

p r o b a t i v e  v a l u e  o f  such  e v i d e n c e ,  i d .  a t  402  and Calhoun v. B a i l e r  626 F .2d  - 
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145, 1 4 9  ( 9 t h  C l r .  1980), d i s c u s s i n g  Richardson .  S p e c i f i c a l l y  it was s a i d  

that Richardson  r e q u i r e s  t h e  f o l l o w i n g  be c o n s i d e r e d :  

1. The independence o r  p o s s i b l e  bias o f  t h e  d e c l a r a n t ;  

2 .  The type o f  h e a r s a y  material s u b m i t t e d ,  f o r  example, i n  
R i c h a r d s o n ,  t h e  e v i d e n c e  comprised w r i t t e n  independent  m e d i c a l  
reports r o u t i n e l y  prepared  and submit ted  by m e d i c a l  d o c t o r s  i n  
d i s a b i l i t y  cases; 

3. Whether t h e  s t a t e m e n t s  are s i g n e d  and sworn t o  as opposed t o  
o r a l  o r  unsworn; 

4. Whether o r  n o t  t h e  s t a t e m e n t s  are c o n t r a d i c t e d  by d i r e c t  
t e s t i m o n y ;  

5. Whether o r  n o t  the d e c l a r a n t  is a v a i l a b l e  t o  t e s t i f y ;  

6. Whether o r  n o t  t h e  party o b j e c t i n g  t o  t h e  hearsay s t a t e m e n t s  
subpoenaed t h e  d e c l a r a n t ;  

7. Whether the d e c l a r a n t  is u n a v a i l a b l e  and no o t h e r  e v i d e n c e  is 
a v a i l a b l e ;  

8.  The c r e d i b i l i t y  o f  t h e  d e c l a r a n t  as a w i t n e s s ,  o r  o f  t h e  w i t n e s s  
t e s t i f y i n g  t o  t h e  h e a r s a y ;  and 

9. Whether o r  n o t  t h e  hearsay i s  c o r r o b o r a t e d .  

Responding on June 1 6 ,  1986 t o  Motion No. 230-6, respondents  argue  that :  

"Mr. Hofmann's t e s t i m o n y  was n o t  i n t r o d u c e d  t o  prove t h e  
t r u t h  o f  the tes t s  t o  which Complainant o b j e c t s ;  r a t h e r  
t h e  t e s t i m o n y  r e g a r d i n g  t h e  tests  and o t h e r  i n f o r m a t i o n  
were i n t r o d u c e d  as a basis f o r  Mr. Hofmann's c o n c l u s i o n s  
t h a t  (1) t h e  housing does  n o t  bear a s u b s t a n t i a l  amount o f  
the c o m p r e s s i v e  f o r c e  and (2 )  t h e  housing does  n o t  have 
more t h a n  5% of t h e  t o t a l  _ _  f l u x  o f  t h e  magnet ic  c i r c u i t  
t r a v e l i n g  t h e r e t h r o u g h . "  ( r e s p o n s e  a t  2). 

Respondents  f u r t h e r  a r g u e  that the fac t  t h a t  respondents '  expert Mr. L i p t a k  

and compla inant ' s  expert P r o f .  B l a n c o  t e s t i f i e d  that  f o r c e  is a p p l i e d  t o  t h e  

housing ( r e s p o n s e  a t  4)  does  n o t  c o n t r a d i c t  t h e  t e s t i m o n y  o f  Mr. Hofmann that 

the housing takes less  than  10 p e r c e n t  o f  t h e  compress ive  l o a d ;  and t h a t  the 

t e s t i m o n y  o f  P r o f .  B l a n c o ,  that the housing i s  part o f  t h e  magnet ic  c i r c u i t ,  

and the t e s t i m o n y  o f  Mr. L i p t a k ,  t h a t  the housing i s  part o f  the magnet ic  
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r e t u r n  p a t h  ( r e s p o n s e  a t  4 )  do n o t  c o n t r a d i c t  t h e  t e s t i m o n y  o f  Mr. Ibfmann 

t h a t  o n l y  5 p e r c e n t  o f  tota l  f l u x  of t h e  magnet ic  c i r c u i t  passes through the 

housing. Respondents  i n  t h e  response  t o  Not ion  No. 230-6 a l s o ,  i n  a d d i t i o n  t o  

t h e  TW r e p o r t  d i s c u s s e d  a b o v e ,  r e l y  on two o t h e r  S t e v e n s  d e p o s i t i o n  e x h i b i t s ,  

- v i z .  Exh. 2 8  (a survey  r e p o r t )  and Exh. 29  (a r e s e a r c h  report )  as tes t s  t o  

support  Mr. Hofmann's tes t imony.  ( r e s p o n s e  a t  3) 

A t  t h e  h e a r i n g  Krohne's Mr. Hofmann t e s t i f i e d  t h a t  97  p e r c e n t  o f  t h e  

t o t a l  f l u x  passes through t h e  straps o f  t h e  Krohne f lowmeter  shown i n  F i g .  1 

a t  8 of M r .  L i p t a k ' s  w i t n e s s  s t a t e m e n t  ( F F  384) which would mean t h a t  o n l y  3 

p e r c e n t  c o u l d  pass through t h e  Krohne hous ing ,  However he admit ted  that h i s  

t e s t i m o n y  w i t h  r e g a r d  t o  whether t h e  magnet ic  f l o w  p a t h  was p r i m a r i l y  through 

t h e  housing o f  t h e  Krohne f lowmeter  o r  primarily through t h e  straps o f  t h e  

Krohne f lowmeter  was based on i n f o r m a t i o n  g i v e n  t o  M r .  Hofmann by an 

u n i d e n t i f y  p e r s o n  a t  Krohne. (FF 409) .  A t  t h e  h e a r i n g  Krohne o f f e r e d  no 

e v i d e n c e  in support  o f  Mr. Hofmann's t e s t i m o n y  t h a t  97 p e r c e n t  o f  t h e  t o t a l  

f l u x  passes through the Krohne s t r a p s .  M r .  Hofmann was n o t  q u a l i f i e d  as an 

expert as was r e s p o n d e n t s '  e x p e r t  Mr. L i p t a k .  

Mr. L i p t a k  t e s t i f i e d  that he asked  t h e  u n i n d e n t i f i e d  Krohne d e s i g n e r s  how 

much magnet ic  f l u x  is c a r r i e d  by the Krohne magnet ic  strap and the housing and 

hence is f u l l y  s a t i s f i e d  t h a t  t h e  overwhelming m a j o r i t y  o f  flux is c a r r i e d  by 

t h e  s t r a p .  

p e o p l e  "more knowledgeable  t h a n  I am". (FF 2 9 2 ) .  M r .  L i p t a k  admit ted  t h a t  he 

had conducted  no t e s t  o f  the Krohne f lowmeter  t o  determine  whether  t h e  

magnet ic  r e t u r n  p a t h  is primarily i n  t h e  f e r r o m a g n e t i c  hous ing  a s  compared t o  

t h e  f l u x  l i n e s  i n  t h e  strap. ( F F  2 9 1 ) .  Mr. L i p t a k  d i d  n o t  i d e n t i f y  the  

Krohne people  he t a l k e d  w i t h  and he p r e s e n t e d  no i n f o r m a t i o n  w h i c h  t h e  Krohne 

p e o p l e  were s a i d  t o  have g i v e n  him.  ( F F  292) .  Mr. L i p t a k  saw no t e s t  d a t a .  

(FF 2 9 2 ) .  Mr. L i p t a k  admit ted  that the t h i c k n e s s  o f  a f e r r o m a g n e t i c  m a t e r i a l  

He t e s t i f i e d  t h a t  he had r e c e i v e d  v e r y  speci f ic  inforrnatio-n from 

59  



i s  r e l e v a n t  t o  d e t e r m i n i n g  i t s  e f f i c i e n c y  i n  c a r r y i n g  flux. On v i s u a l  

o b s e r v a t i o n  he t e s t i f i e d  t h a t  t h e  housing o f  t h e  Krohne flowmeter i s  thicker 

t h a n  t h e  s t r a p  o f  t h e  flowmeter and t h a t  t h e  t h i c k n e s s  o f  t h e  strap is 

s u b s t a n t i a l l y  less than  t h a t  of t h e  housing. (FF 292) .  

The u n c o r r o b o r a t e d ,  undocumented t e s t i m o n y  o f  Messrs. L i p t a k  and Hofmann 

i s  i n  s t r i k i n g  c o n t r a s t  t o  t h e  Krohne March 17, 1 9 8 1  report  about  t h e  X-1000 

which s t a t e d :  

"Metal round housing is used as magnet ic  r e t u r n  
path (as u s u a l  s i n c e  y e a r s  w i t h  our  l a r g e r  
meters types 63,960). If p o s s i b l e ,  t h i s  hous ing  
should  be p l a c e d  under t h e  c o n n e c t i o n  b o l t s "  
(FF 356) (Emphasis added) ( S e e  - a lso  Krohne 
1 1 / 2 8 / 8 0  memo a t  34) 

At t h e  h e a r i n g  Mr. Hofmann t e s t i f i e d  t h a t  o n l y  about  12 p e r c e n t  o f  t h e  

compress ive  f o r c e  a p p l i e d  t o  t h e  Krohne f lowmeter  u n i t  was s h a r e d  by t h e  

housing. M r ,  Hofmann d i d  n o t  per form t h e  test.  It was n o t  performed w i t h i n  

h i s  v iewing  n o r  i n  h i s  p r e s e n c e .  

documentary e v i d e n c e  i n  support  o f  M r .  Hofmann's t e s t i m o n y  that only about  1 2  

(FF 401). Respondents  provided no 

p e r c e n t  o f  t h e  compress ive  f o r c e  was s h a r e d  by t h e  housing. 

Mr. Hofmann t e s t i f i e d  about  c a l c u l a t i o n s  i n  which he was a b l e  t o  

c a l c u l a t e  t h e  amount o f  f o r c e s  t h a t  may be t r a n s f e r r e d  between t h e  s p o o l  and 

the housing o f  t h e  Krohne flowmeter.  The c a l c u l a t i o n s  were done t h e  day 

b e f o r e  h i s  t e s t i m o n y  t o  r e c o n f i r m  d a t a  which he  remembered. (FF 392). 

Respondents  have n o t  provided any documentat ion on t h e  d a t a  M r .  Hofmann 

remembered. 

Mr. Hofmann t e s t i f i e d  t h a t ,  i n  Germany, Krohne s u b j e c t e d  a s p o o l  t o  

compress ive  f o r c e  by a p p l y i n g  such  f o r c e  t o  o p p o s i t e  faces o f  t h e  s p o o l  and 

measured t h e  s h o r t e n i n g  of t h e  l e n g t h  o f  t h e  s p o o l  r e l a t i v e  t o  t h e  d i f f e r e n t  

compress ive  f o r c e s  and t h a t  t h i s  was done e s p e c i a l l y  i n  t h e  l a r g e r  s i z e  

f lowmeters  such  as t h e  3 i n c h  f lowmeter  (CPX-23). (FF 398). Respondents 

provided no documentat ion o f  such t e s t s .  
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The administrative law judge can find nothing in the Stevens deposition 

exhibits 28, 29, 30 which corroborates Mr. Hofmann's testimony that only about 

5 percent of total flux of the magnetic circuit passes through the Krohne 

housing nor is the administrative law judge able to find anything in Stevens 

deposition exhibits 28 and 29 that corrobrates the testimony of Mr. Hofmann 

that only about 12 percent of the compressive force applied to the Krohne 
23 I flowmeter unit was shared by the housing.- 

The administrative law judge does not find persuasive respondent's 

argument, in responding to Motion No, 230-6, that Mr. Hofmann's testimony was 

not introduced "to prove the truth of the tests" to which complainant objects 

but that the Hofmann "testimony regarding the tests and other information were 

introduced as a basis for Mr. Hofmann's conclusions"; and that Mr. Hofmann's 

testified on "types of records and knowledge which are kept in the ordinary 

course of Krohne's business and would ordinarily be made known to persons in 

Mr. Hofmann's position". (response at 2 ) .  Assuming the records qualify as 

records of regularly conducted activities, the records should have been 

produced to allow complainant an opportunity for cross examination. See Rule 

802(6) of Federal Rules of Evidence. 

- 23/ 
the 
who3 

On whether the Krohne housing shares in the applied Compressive force 
deposition testimony of A. RoslCam, the managing director of Krohne's 
.ly owned subsidiary Altometer which manufactured the primary portions of 

Krohne's electromagnetic flowmeters i.e. the portion of the flowmeter which is 
physically positioned in the flow line as opposed to the electronic portion of 
the flowmeter is contradictory. In deposition when he was asked 
whether the housing in the DELTAFLUX lend physical support to the spool with 
respect to the compressive forces which are exerted on the spool during use he 
answered that the housing reinforces the spool. Later in deposition when 
asked whether the housing supports the liner of the spool or reinforces the 
liner against compressive forces when it is mounted into a pipeline he 
answered "No." (FF 433, 434). No corroborative test data was offered t o  
support the Roskam deposition testimony which on its face is conflicting. 

(PP 424). 
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Evidence  i n  a n  a d m i n i s t r a t i v e  proceeding  must be o f  s u f f i c i e n t  

" r e l i a b i l i t y "  and " p r o b a t i v e  v a l u e "  t o  j u s t i f y  i t s  use. 

402  U.S. a t  4 0 2 .  The k i n d  o f  e v i d e n c e  t h a t  was o f f e r e d  a g a i n s t  c l a i m a n t  by 

R i c h a r d s o n  v P e r a l e s  

t h e  government i n  P e r a l e s  c o n s i s t e d  of m e d i c a l  r e p o r t s  which as a class o f  

e v i d e n c e  are g e n e r a l l y  h e l d  t o  be  f a i r l y  t r u s t w o r t h y ,  I n  a d d i t i o n  t h e  r e p o r t s  

were e s s e n t i a l l y  c o n s i s t e n t  w i t h  e a c h  o t h e r  i n  t h e i r  g e n e r a l  f i n d i n g s .  

4 0 2  U.S. a t  4 0 4 .  

g. 

F i n a l l y  t h e  P e r a l e s  d e c i s i o n  emphasized the Court ' s  w i l l i n g n e s s  t o  

c o n s i d e r  c e r t a i n  k i n d s  o f  u n c o r r o b o r a t e d  h e a r s a y  as s u f f i c i e n t  e v i d e n c e  when 

t h e  c l a i m a n t  f a i l s  t o  exercise a r i g h t  t o  subpoena. 1d .a t  4 0 2 .  - 
I n  t h i s  i n v e s t i g a t i o n  Mr. Hofmann was n o t  q u a l i f i e d  as a n  expert 

, w i t n e s s .  It was n o t  shown t h a t  he had any  r e s p o n s i b i l i t y  f o r  e i t h e r  

s u p e r v i s i n g  o r  c o n d u c t i n g  t h e  t es t s  on which h i s  c o n c l u s i o n s  are based.  

Complainant was n o t  g i v e n  t h e  o p p o r t u n i t y  t o  examine t h e  p e r s o n s  who 

s u p e r v i s e d  t h e  t e s t i n g  o r  had any  r e s p o n s i b i l i t y  f o r  per forming  t h e  tes.ts on 

which Mr. Hofmann's c o n c l u s i o n s  were based b e c a u s e ,  u n t i l  M r .  Hofmann's l i v e  

t e s t i m o n y ,  compla inant  had no knowledge o f  Mr. Hofmann's c o n c l u s i o n s .  No 

r e c o r d s  of r e g u l a r l y  conducted a c t i v i t y  were produced t o  support  t h e  specific 

p e r c e n t a g e s  M r .  Hofmann t e s t i f i e d  t o .  A c c o r d i n g l y  t h e  a d m i n i s t r a t i v e  law 

judge  is g i v i n g  no w e i g h t  t o  what respondents  have admit ted  are Mr. Hofmann's 

" c o n c l u s i o n s  t h a t  (1) t h e  [Krohne] housing [ s h a r i n g  o n l y  a b o u t  1 2  p e r c e n t  o f  

t h e  a p p l i e d  c o m p r e s s i v e  l o a d ] ,  does  n o t  bear a s u b s t a n t i a l  amount o f  t h e  

compress ive  f o r c e  and ( 2 )  t h e  [Krohne] housing does  n o t  have more t h a n  5X 
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24 I of the total flux of the magnetic circuit traveling therethrough".- 

Finally respondents in their response to Motion No. 230-6 acknowlege the 

fact that their expert Mr. Liptak testified that the housing is part of the 

magnetic return path and that compressive force is applied to the housing. 

Claims 1 and 5 of the '982 patent do not quantify the amount of compressive 

force shared-by the housing nor the amount of f l u x  which travels through the 

ferromagnetic housing. 

Based on the foregoing the administrative law judge finds that 

complainant has met its burden, by a preponderance of evidence, in 

establishing that the allegedly infringing Krohne flowmeter of 2 inch and 

251 above infringes claims 1, 2, 3, 4 and 5 of the '982 patent.- 

C. Full and Fair Disclosure 

Respondents argue that the '982 patent is not valid or not enforceable 

because complainant abused the trust of the U.S.  Patent and Trademark Office 

and failed to fulfill its duty of full and fair disclosure. It is argued that 

- 24/ 
the administrative law judge is denying complainant's Motion No. 230-6. 
Samuel H. Moss, Znc. v. FTC 148 F.2d 378, 380 (2d Cir. 1945), cert. denied 326 

Because an administrative proceeding is involved in this investigation, 
- See 

, U.S. 7324 (1946). 

- 25/ 
complainant in this proceeding, complainant argues that respondents' 

Although neither monetary daamges nor attorney fees are available to a 

infringement has been willful and deliberate, citing Central Soya Co., Inc. v. 
Geo. A. Hormel & Co., 723 F. 2d 1573, 1577 219 U.S.P.Q. 878 (Fed. Cir. 
1983). A finding of willful infringement is dependent on the surrounding 
circumstances of-each case. 
infringer's legal department became concerned about infringing plaintiff's 
patent. The evidence shows no such concern by respondents' legal department. 
If an infringer i s  honestly mistaken as to a reasonably debatable question of 

In Ceniral Soya the district court found the 

(Footnote continued to page 6 4 )  
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compla inant  was well aware of the B r i t i s h  Sybron p a t e n t  d u r i n g  the pendency of 

t h e  a p p l i c a t i o n  t h a t  l e d  t o  t h e  '982 p a t e n t ;  t h a t  the B r i t i s h  Sybron p a t e n t  

was clearly more material t h a n  any r e f e r e n c e  t h e  U.S. p a t e n t  examiner  had 

b e f o r e  him dur ing  s a i d  pendency and that compla inant  had t o  have been aware o f  

t h i s ;  and that compla inant  f a i l e d  t o  c a l l  t h e  B r i t i s h  Sybron p a t e n t  t o  t h e  

a t t e n t i o n  o f  the U.S. p a t e n t  examiner. (RPost  a t  20).  Respondents  f u r t h e r  

a r g u e  t h a t ,  even a l l o w i n g  t h e  b r o a d e s t  c h a r i t a b l e  c o n c e s s i o n  that t h e  f a i l u r e  

t o  c i te  t h e  B r i t i s h  Sybron p a t e n t  t o  t h e  U.S. p a t e n t  examiner  might  n o t  have 

been  " w i l f u l "  but  merely g r o s s l y  n e g l i g e n t ,  t h e  f a i l u r e  i s  i n e q u i t a b l e  conduct  

o f  such  magnitude as t o  r e n d e r  t h e  '982 p a t e n t  i n v a l i d  o r  u n e n f o r c e a b l e .  

(RPostR a t  16). 

1 Respondents  f u r t h e r  argue  t h a t  compla inant  f a i l e d  t o  d i s c l o s e  t o  t h e  U.S.  

P a t e n t  Office t h e  t r u e  i n v e n t o r s h i p  f o r  t h e  "improvements" c l a i m e d  i n  t h e  '982 

p a t e n t ;  t h a t  a R i c h a r d  Crumley was the p e r s o n  who i n v e n t e d  t h e  " t h i n  c o i l "  

approach which e n a b l e d  t h e  c l a i m e d  f lowmeter  o f  t h e  '982 p a t e n t  t o  f i t  w h o l l y  

w i t h i n  t h e  c i rc le  of b o l t  h o l e s  and t h a t  Crumley f i l e d  a n  i n v e n t i o n  d i s c l o s u r e  

w i t h  compla inant  on t h i s  i n v e n t i o n ;  and t h a t  n o n e t h e l e s s ,  i n  o r d e r  t o  o b t a i n  

the b e n e f i t  o f  a p a r e n t  ( p a r e n t  t o  the '982 p a t e n t )  a p p l i c a t i o n  f i l i n g  d a t e ,  

compla inant  knowingly f i l e d  a l a t e r  p a r e n t  a p p l i c a t i o n  (also p a r e n t  t o  t h e  

'982 p a t e n t )  i n  t h e  name of  Schmoock, n o t  i n  t h e  name o f  Crmnley, and that i n  

so doing i t  committed a f f i r m a t i v e  f r a u d  on t h e  P a t e n t  Off ice ._  (RPost  a t  20) .  

E s t a b l i s h i n g  t h a t  a p a t e n t  was procured  by f r a u d  o r  w i t h  s u c h  e g r e g i o u s  

conduct  as t o  r e n d e r  it u n e n f o r c e a b l e  r e q u i r e s  c lear ,  u n e q u i v o c a l ,  and 

( F o o t n o t e  c o n t i n u e d  from page 63) 
v a l i d i t y ,  a n  i n f r i n g e m e n t  is not  w i l f u l  and thus  p u n i t i v e  damages should n o t  
be awarded. E l t r a  Corp. v. B a s i c ,  I n c . ,  599 F .2d  745 ,  7 5 5 ,  202 U.S.P.Q. 630 ,  
640 ( 6 t h  C i r c u i t  1979) .  The a d m i n i s t r a t i v e  law judge does  n o t  f i n d  that there 
has been  a w i l f u l  i n f r i n g e m e n t .  
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convincing evidence of an intentional misrepresentation or withholding of a 

material fact from the Patent Office. Orthopedic Equipment Co. v. All 

Orthopedic Appliances, Inc. 707 F.2d 1376, 1383, 217 U.S.P.Q. 1281, 1286 (Fed. 

Cir. 1983); Square Liner 360, Inc. v.  Chisum, 691 F.2d 362, 374, 216 U.S.P.Q. 

666, 674-75 (8th Cir. 1982) 

Failure to Cite the British Sybron Patent 

Critical to this affirmative defense i- the issue of materiality. In 

American Hoist 6 Derrick v. Sowa 6 Sons, Inc. 725 F.2d 1350, 1362, 220 

U.S.P.Q. 763, 772, 773 (Fed. Cir. 1984), the Federal Circuit referred to four 

standards of materiality for disclosure to the Patent Office: (1) an objective 

"but for" standard, (2) a subjective "but for" standard, (3) a "but it may 
26 / have" standard and (4 )  Patent Office Rule 1.56 (a).- 

The Patent Office "standard" is an appropriate starting point for any 

discussion of materiality for it appears to be the broadest standard, thus 

encompassing the other standards, and because the Patent Office materiality 

standard most clearly aligns with how one ought to conduct business with the 

Patent Office. American Hoist v Sowa supra. at 1362, 220 U.S.P.Q. at 772, 

773. The Court in American Hoist however made it clear that there is no 

reason to be bound by any one single standard because the answer to any 

inquiry into fraud on the Patent Office does not begin-and end with 

materiality nor can materiality be said to be unconnected to other - 

considerations. Thus it was said that where an objective "but for" inquiry is 

satisfied under the appropriate standard of proof and although one is not 

- 261 
there is [l] a substantial likelihood that [2] a reasonable examiner [3] would 
consider it important [4] in deciding whether to allow the application in 
issue as  a patent. 37 C.F.R. 1.56(a) third sentence (1985). 

Patent Office Rule 1.56(a) states that information is material where 
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n e c e s s a r i l y  g r o s s l y  n e g l i g e n t  i n  f a i l i n g  t o  a n t i c i p a t e  j u d i c i a l  r e s o l u t i o n  of 

v a l i d i t y ,  a lesser showing o f  facts  from which i n t e n t  c a n  be  i n f e r r e d  may be 

s u f f i c i e n t  t o  j u s t i f y  ho ld ing  a p a t e n t  i n v a l i d  o r  u n e n f o r c e a b l e ,  i n  whole o r  

i n  p a r t ;  t h a t  c o n v e r s e l y  where it i s  demonstra ted  that a r e a s o n a b l e  examiner  

would merely have c o n s i d e r e d  p a r t i c u l a r  i n f o r m a t i o n  t o  be  important  but  n o t  

c r u c i a l  i n  h i s  d e c i s i o n  n o t  t o  r e j e c t ,  a showing o f  facts which would i n d i c a t e  

something more t h a n  g r o s s  n e g l i g e n c e  o r  r e c k l e s s n e s s  may be r e t u i r e d ,  and good 

f a i t h  judgment o r  h o n e s t  mistake might  well be a s u f f i c i e n t  d e f e n s e .  

Xence t h e  p e r t i n e n c y  o f  t h e  w i t h h e l d  i n f o r m a t i o n  should  be  a n  i n i t i a l  

d e t e r m i n a t i o n .  T h e r e a f t e r ,  i n  l i g h t  o f  t h e  p e r t i n e n c y ,  t h e  q u e s t i o n  of 

materiality and t h e  d e g r e e  t h e r e o f  c a n  be r e s o l v e d .  

I d .  - 

I It has  a l r e a d y  been  found by t h e  a d m i n i s t r a t i v e  law judge  that 

respondents  have n o t  e s t a b l i s h e d ,  by clear and c o n v i n c i n g  e v i d e n c e ,  t h a t  

claims 1 through 5 o f  t h e  ’982 p a t e n t  are n o t  v a l i d  under 35 U.S.C. 1 0 2  a n d / o r  

103 i n  view o f  t h e  B r i t i s h  Sybron p a t e n t .  

Respondents  argue  t h a t  the p r o s e c u t i o n  o f  c o m p l a i n a n t ’ s  A u s t r a l i a n  and 

B r i t i s h  a p p l i c a t i o n s  i s  e v i d e n c e  o f  the material i ty o f  the B r i t i s h  Sybron 

p a t e n t .  However i n  e a c h  of the B r i t i s h  and A u s t r a l i a n  p r o s e c u t i o n s ,  the 

B r i t i s h  Sybron p a t e n t  appears t o  have been overcome as a r e f e r e n c e .  

( F F  70-76, 120).- 271 

- 271 
and t h e  p r i o r  ar t  c i t e d  by f o r e i g n  p a t e n t  o f f i c e s  i s  i n c o n c l u s i v e ,  on t h e  
i s s u e  of materiality,  i n s o f a r  as what should b e  c i t e d  t o  the U.S. P a t e n t  
Office b e c a u s e  t h e  s t a n d a r d s  o f  p a t e n t a b i l i t y  di f fer  from c o u n t r y  t o  c o u n t r y .  
See S k i l l  Corp. v. Lucerne  P r o d u c t s ,  I n c . ,  684 F.2d 346, 351, 216 U.S.P.Q. 
371, 374, 375 ( 6 t h  C i r .  1982), Timely P r o d u c t s  Corp. v .  Arron,  523 F.2d  288, 
295, 187 U.S.P.Q. 257, 261 (2d Cir. 1975), D i t t o  I n c o r p o r a t e d  v. Minnesota  
Mining & Mfg. Co . ,  336 F.2d 67, 70-71 142 U.S.P.Q. 416 ( 8 t h  Cir. 19641, 
Western E l e c t r i c  Co. v. Milgo E l e c t r i c  C o r e . ,  450 F. Supp. 835, 839, 200 
U.S.P.Q. 30, 33 (S.D. F l a .  1978), Cryomedics,  I n c .  v. F r i g i t r o n i c s  o f  Conn. 

The weight  t o  be g i v e n  t o  t h e  p r o s e c u t i o n  o f  f o r e i g n  p a t e n t  a p p l i c a t i o n s  

- 

( F o o t n o t e  c o n t i n u e d  t o  page 67) 
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More r e l e v a n t  t o  t h e  p e r t i n e n c y  of the B r i t i s h  Sybron p a t e n t  is i t s  

c i t a t i o n  by t h e  U.S. p a t e n t  examiner dur ing  the p r o s e c u t i o n  of  S e r .  No. 

5 3 6 , 2 7 5  which l e d  t o  t h e  i s s u a n c e  of t h e  compla inant ' s  ' 2 1 2  p a t e n t  t o  i n v e n t o r  

Sclnnoock. (FF 54-57) ,  Respondents argue  that, i n  t h e  p r o s e c u t i o n  o f  t h e  ' 2 1 2  

p a t e n t ,  t h e  February  2 4 ,  1984  P a t e n t  Office a c t i o n ,  which c i t e d  t h e  B r i t i s h  

Sybron patent, was subsequent  t o  t h e  i s s u a n c e  o f  t h e  ' 9 8 2  p a t e n t  on Dec. 2 0 ,  

1 9 8 3  and t h a t  t h e  c l a i m e d  i n v e n t i o n  o f  t h e  ' 212  p a t e n t  is t o t a l l y  d i f f e r e n t  

from t h e  c la imed i n v e n t i o n  o f  t h e  ' 9 8 2  p a t e n t .  (Tr .  a t  2 0 6 1 ,  2062) .  

S u b s t a n t i a l l y  i d e n t i c a l  arguments made by complainant  i n  t h i s  

i n v e s t i g a t i o n  f o r  p a t e n t a b i l i t y  o f  t h e  ' 9 8 2  p a t e n t  o v e r  t h e  B r i t i s h  Sybron 

p a t e n t  were made i n  t h e  p r o s e c u t i o n  f o r  the '212  p a t e n t  t o  d i s t i n g u i s h  t h e  

c la imed s u b j e c t  matter o v e r  t h e  B r i t i s h  Sybron p a t e n t .  Thus i t  was argued i n  

t h e  p r o s e c u t i o n  f o r  t h e  ' 2 1 2  p a t e n t  t h a t  t h e  compress ive  f o r c e  i n  the c l a i m e d  

s u b j e c t  matter b e f o r e  t h e  U.S. p a t e n t  examiner  i s  shared  by b o t h  t h e  housing 

and t h e  s p o o l  w i t h  t h e  s p o o l  and t h e  c y l i n d r i c a l  housing be ing  t h e  same l e n g t h  

and engaged by t h e  end f l a n g e s  of t h e  p i p e s ;  and that, i n  c o n t r a s t ,  i n  t h e  

B r i t i s h  Sybron p a t e n t ,  if t h e  metal c o v e r  i s  regarded as e q u i v a l e n t  t o  what i s  

c l a i m e d  i n  S e r .  No. 5 3 6 , 2 7 5 ,  the c o v e r  i s  n o t  engaged by t h e  end f l a n g e s  o f  

the p i p e s .  (FF 58) .  Contrary  t o  respondents '  argument,  t h e  p r o s e c u t i o n  o f  

the ' 2 1 2  p a t e n t  shows that t h e  U.S. p a t e n t  examiner  d i d  n o t  f i n d  the c la imed 

i n v e n t i o n ,  i n  what became t h e  ' 212  p a t e n t ,  t o  be t o t a l l y  d i f f e r e n t  f r o m - t h e  

c l a i m e d  i n v e n t i o n  i n  t h e  ' 9 8 2  p a t e n t .  T h i s  is demonstrated by t h e  fact  t h a t  

the examiner  r e j e c t e d  t h e  c la imed s u b j e c t  matter i n  S e r .  No. 5 3 6 , 2 7 5  o v e r  the 

claims o f  t h e  ' 9 8 2  p a t e n t  i n  view o f  t h e  Sybron p a t e n t  t a k i n g  t h e  p o s i t i o n  

t h a t  p u b l i c  p o l i c y  in tended t o  prevent  p r o l o n g a t i o n  o f  a monopoly by 

( F o o t n o t e  c o n t i n u e d  from page 6 6 )  
- I n c . ,  196  U.S.P.Q. 526 ( D .  Conn. 1 9 7 7 ) ,  Duplan Corp. v. Deering M i l l i k e n ,  
- Inc . ,  444  F. Supp. 6 4 8 ,  6 8 6 ,  197 U.S.P.Q. 3 4 2 ,  376 (D.S.C. 1 9 7 7 ) .  
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p r o h i b i t i n g  claims i n  a second p a t e n t  n o t  " p a t e n t a b l y  d i s t i n c t "  from c l a i m s  i n  

t h e  ' 9 8 2  p a t e n t .  (FF 57). It was o n l y  a f ter  a t e r m i n a l  disclaimer was f i l e d  

wherein  complainant  agreed  that t h e  ' 2 1 2  p a t e n t  shall  be e n f o r c e a b l e  o n l y  

dur ing  t h e  l i f e  o f  the '982  p a t e n t  (FF 59)  that t h e  ' 212  p a t e n t  i s sued.  Hence 

the claimed s u b j e c t  matter o f  t h e  ' 212  p a t e n t  was c o n s i d e r e d  by t h e  U . S .  

examiner  n o t  ' to  be p a t e n t a b l y  d i s t i n c t  from t h e  claimed s u b j e c t  matter o f  t h e  

' 9 8 2  p a t e n t .  

p a t e n t  a l lowed t h e  claims o f  t h e  ' 212  p a t e n t  (FF 54)  even though he had 

i n i t i a l l y  rejected t h e  c l a i m e d  s u b j e c t  matter o f  t h e  ' 212  p a t e n t  as 

a n t i c i p a t e d  and obvious  o v e r  t h e  B r i t i s h  Sybron p a t e n t .  (FF 57) .  If t h e  

B r i t i s h  Sybron p a t e n t  i s  as p e r t i n e n t  as respondents  a r g u e ,  t h e  ' 212  p a t e n t  

Y e t  t h e  primary examiner who a l lowed t h e  claims o f  t h e  ' 982  

I should never  have i ssued.  Accordingly  t h e  a d m i n i s t r a t i v e  law judge f i n d s  that 

t h e  examiner  d i d  n o t  c o n s i d e r  t h e  B r i t i s h  Sybron p a t e n t  p e r t i n e n t  w i t h  respect ' 

t o  c l a i m e d  s u b j e c t  matter p a t e n t a b i l i t y  i n d i s t i n c t  from s u b j e c t  matter c l a i m e d  

2 8 1  i n  t h e  ' 9 8 2  patent . -  

W i t h  respect t o  the element  o f  i n t e n t ,  t h e  a t t o r n e y  who p r o s e c u t e d  the 

a p p l i c a t i o n  t h a t  l e d  t o  t h e  ' 982  p a t e n t  was aware o f  t h e  B r i t i s h  Sybron p a t e n t  

during said p r o s e c u t i o n  o f  t h e  U . S .  a p p l i c a t i o n .  (FF 1 0 9 ,  1 3 3 ) . g 1  However 

i n  n o t  c i t i n g  the B r i t i s h  Sybron p a t e n t  t h e  e v i d e n c e  demonstra tes  that the 

a t t o r n e y  was exercising good f a i t h  judgment. (FF 110, 111, 1 1 2 ,  1 1 4 ,  1 1 5 ,  

1 2 5 ,  1 2 6 ,  130, 1 3 4 ) .  

- 2 8 /  It i s  noted  t h a t  w h i l e  t h e  ' 2 1 2  p a t e n t  i s  based on a d i v i s i o n a l  
a p p l i c a t i o n  (i .e.  a common d i s c l o s u r e )  o f  Set .  No. 3 9 8 , 8 0 9  on which  t h e  ' 9 8 2  
p a t e n t  i s  based, t h e  examiner d i d  n o t  p r e v e n t  the i s s u a n c e  o f  t h e  ' 2 1 2  p a t e n t ,  
under 35 U . S . C  s 1 1 2  because  o f  a d e f e c t i v e  s p e c i f i c a t i o n .  

- 
See supra a t  8-19 

- 29/  An a p p l i c a n t  f o r  a p a t e n t  i s  under no o b l i g a t i o n  t o  d i s c l o s e  " a l l  
p e r t i n e n t  p r i o r  a r t "  of which he i s  aware. D i g i t a l  Equipment Corp. v. Diamond 
653 F 2d 701 ,  7 1 6 ,  210  U.S.P.Q. 5 2 1 ,  538  (1st C i r . 1 9 8 1 ) .  
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Based on t h e  f o r e g o i n g  t h e  a d m i n i s t r a t i v e  law judge  f i n d s  that 

respondents  have not e s t a b l i s h e d  by c lear ,  unequivoca l  and c o n v i n c i n g  e v i d e n c e  

t h a t  t h e  '982 p a t e n t  i s  n o t  v a l i d  or n o t  e n f o r c e a b l e  b e c a u s e  o f  a f a i l u r e  t o  

30/ d i s c l o s e  the B r i t i s h  Sybron p a t e n t  t o  t h e  U. S. p a t e n t  examiner.-  

I n v e n t o r s h i p  Quest ion  

Respondents  a r g u e  t h a t  R i c h a r d  Crumley made t h e  p a t e n t e d  i n v e n t i o n  

d e s c r i b e d  i n  t h e  '963 p a t e n t ;  t h a t  i t  was a n  i n v e n t i o n  d i s c l o s u r e ,  a l l e g e d  t o  

be  that o f  Crumley, t o  t h e  FbP p a t e n t  department  that e n a b l e d  t h e  s ize of the 

housing t o  be reduced s u f f i c i e n t l y  so t h a t  t h e  b o l t s  c o u l d  b e  o u t s i d e  t h e  

housing and t h e  housing c o u l d  t h e r e f o r e  l i e  w i t h i n  t h e  c ircle  o f  b o l t  h o l e s  

which e n c a g e  t h e  f lowmeter  u n i t ;  t h a t  u n l i k e  t h e  '118, '018 and ' 3 4 0  p a t e n t s  

(on which t h e  '982 p a t e n t  is based (FF 16)), which used c o r e  s o l e n o i d s  f o r  

g e n e r a t i n g  t h e  magnet ic  f i e l d ,  t h e  '963 p a t e n t  (on which t h e  '982 p a t e n t  i s  

a l s o  based)  u s e s  s h o r t  magnet c o r e s  i n t e g r a l  w i t h  t h e  housing and t h i n  

saddle-shaped c o i l s  which s l i p  o v e r  them; t h a t  t h e  i n v e n t i o n  d i s c l o s u r e ,  

a l l e g e d  t o  be  t h a t  o f  Crumley, dated  O c t o b e r  3 1 ,  1978 (FF 376) e n t i t l e d  

"Diamond Shaped C o i l s  f o r  Mini-Mag" was f o r  a n  i n v e n t i o n  t o  package t h e  magnet 

c o i l s  f o r  t h e  MINI-MAG d e s i g n  so t h e y  f i t  i n t o  t h e  s p a c e  o u t s i d e  t h e  f l u i d  

c o n d u i t  and i n s i d e  a magnet ic  r e t u r n  p a t h  l o c a t e d  i n s i d e  t h e  b o l t  c i rc le  of a 

s t a n d a r d  f l a n g e ;  t h a t  f o r  some i n e x p l i c a b l e  r e a s o n  n o t  o n l y  was Crumley's name 

o m i t t e d  from t h e  '963 p a t e n t  but  someone "we don ' t  know whom," s t r u c k  o u t  
.- 

- 30/ 
documents b e c a u s e  o f  t h e  wi thholding  o f  t h e  B r i t i s h  Sybron  p a t e n t  dur ing  t h e  
p r o s e c u t i o n  o f  the a p p l i c a t i o n  that l e d  t o  t h e  i s s u a n c e  o f  the '982 p a t e n t .  
I n  view of t h e  f i n d i n g  by the a d m i n i s t r a t i v e  law judge t h a t  respondents  have 
n o t  s u s t a i n e d  t h e i r  burden i n  e s t a b l i s h i n g  that t h e  '982 p a t e n t  is not  v a l i d  
or i s  not  e n f o r c e a b l e  because  o f  t h e  n o n - d i s c l o s u r e  o f  t h e  B r i t i s h  Sybron 
p a t e n t  t o  t h e  U. S. p a t e n t  examiner ,  r e s p o n d e n t s  motion i s  denied .  

Respondents  have pending a motion f o r  p r o d u c t i o n  o f  a t t o r n e y - c l i e n t  
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Crumley's name and i n s e r t e d  t h e  words "Schmoock CIP" on the i n v e n t i o n  

d i s c l o s u r e  d a t e d  O c t o b e r  3 1 ,  1 9 7 8  (FF 3 7 6 ) ;  t h a t  t h e  a p p l i c a t i o n ,  v i z .  S e r .  

No. 1 7 4 , 6 0 9 ,  o n  which t h e  ' 9 6 3  p a t e n t ,  i s  based  should have been a Crumley 

- 

c o n t i n u a t i o n - i n - p a r t  a p p l i c a t i o n  and n o t  a Schmoock c o n t i n u a t i o n - i n - p a r t  

a p p l i c a t i o n ;  t h a t  if S e r .  No. 1 7 4 , 6 0 9  had been  f i l e d  i n  t h e  name of  Crumley, 

a t  that time a c c o r d i n g  t o  t h e  law, S e r .  No. 1 7 4 , 6 0 9  would n o t  have been a b l e  

t o  re late  back  in t h e  c h a i n  o f  p a t e n t  a p p l i c a t i o n s ,  v i z .  S e r .  No. 0 7 5 , 0 3 7 ,  

S e r .  No. 8 1 1 , 2 7 6  and S e r .  No. 7 7 1 , 4 2 0 ;  and that t h e  ear l iest  d a t e  S e r .  No. 

- 

1 7 4 , 6 0 9  would have been e n t i t l e d  would have been t h e  1980 f i l i n g  d a t e  o f  S e r .  

No. 1 7 4 , 6 0 9 . 2 '  ( T r .  1 9 3 9 ,  1940) .  Respondents  a r g u e  that whether  o r  n o t  a 

d a t e  ear l ie r  t h a n  1980 i s  needed t o  s u s t a i n  t h e  v a l i d i t y  of t h e  ' 982  p a t e n t ,  

, "we don' t  know" but  t h a t  t h e  a s s i g n e e  F6P r e c e i v e d  a n  ear l ier  d a t e  even though 

i t  was n o t  e n t i t l e d  t o  it. (Tr .  a t  1 9 4 0 ;  RPost  a t  8 , 9 ) ) .  T h i s  argument 

implies t h a t  Crumley should  have been a named i n v e n t o r  on t h e  ' 9 8 2  p a t e n t .  

One s e e k i n g  t o  c h a l l e n g e  t h e  v a l i d i t y  o f  a p a t e n t  f o r  i n v e n t o r s h i p  

n o n j o i n d e r  o r  m i s j o i n d e r  has a heavy burden. I n v e n t o r s h i p  i s  a technical 

d e f e n s e  and t h e r e f o r e  d i s f a v o r e d .  Chisum, 1 P a t e n t s  5 2 . 0 3 [ 4 ] .  It must be 

e s t a b l i s h e d  by clear and c o n v i n c i n g  e v i d e n c e .  I d .  C e r t a i n  Steel  Rod T r e a t i n g  

Apparatus and Components T h e r e o f  Inv .  337-TA-97 USITC P u b l i c a t i o n  1 2 1 0  a t  4 1  

( January 1 9 8 2 ) .  

- 

- 311 
l a s t  a p p l i c a t i o n  i n  a c h a i n  o f  f i v e  a p p l i c a t i o n s .  Thus t h e  ' 9 8 2  p a t e n t  is 
based on S e r .  No, 3 9 8 , 8 0 9  f i l e d  J u l y  1 6 ,  1 9 8 2  which is a d i v i s i o n a l  
a p p l i c a t i o n  o f  S e r .  No. 1 7 4 , 6 0 9  f i l e d  August 1 ,  1 9 8 0  (now t h e  ' 9 6 3  p a t e n t ) .  
The Ser. No. 1 7 4 , 6 0 9  i s  s a i d  t o  be a c o n t i n u a t i o n - i n - p a r t  a p p l i c a t i o n  of Ser. 
No. 7 5 , 0 3 7  f i l e d  September 1 2 ,  1 9 7 9  (now t h e  ' 3 4 0  p a t e n t )  which i s  t u r n  i s  a 
c o n t i n u a t i o n - i n - p a r t  a p p l i c a t i o n  o f  Ser. No. 8 1 1 , 2 7 6  f i l e d  June 2 9 ,  1 9 7 7  (now 
t h e  '018 p a t e n t )  which i s  t u r n  i s  a d i v i s i o n a l  a p p l i c a t i o n  o f  S e r ,  No, 7 7 1 , 4 2 0  
f i l e d  Feb. 2 3 ,  1 9 7 7  (now t h e  '118 p a t e n t ) .  (FF 1 6 ) .  

The ' 9 8 2  p a t e n t  d i s c l o s e s  that it i s  based  on a n  a p p l i c a t i o n  that i s  the 
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The r e c o r d  i n c l u d e s  two i n v e n t i o n  d i s c l o s u r e s  of i n v e n t o r  Roy Schmoock on 

which a p p l i c a t i o n s  t h a t  l e d  t o  t h e  i s s u a n c e  o f  t h e  '982 p a t e n t  are based. 

Thus a n  i n v e n t i o n  d i s c l o s u r e  d a t e d  J u l y  12, 1976 is t o  a n  e f f o r t  t o  reduce the 

s i z e  and c o s t  o f  e x i s t i n g  magmeters. 

t h a t  t h e  i n j e c t i o n  mold forming t h e  l i n e r  and h o l d i n g  t h e  e l e c t r o n i c s  i n  

c o n j u n c t i o n  w i t h  t h e  o u t e r  magnet ic  r e t u r n  p a t h  form t h e  s t r u c t u r e  t h a t  h o l d s  

t h e  c o i l s  and e l e c t r o d e  leads and f i n a l l y  forms t h e  p o t t i n g  mold. 

m a g n e t i c  r e t u r n  r i n g  i s  s a i d  a l s o  t o  r e i n f o r c e  t h e  p r e s s u r e  v e s s e l .  (FF 377). 

The p a t e n t a b l e  f e a t u r e  i s  s a i d  t o  b e  

The o u t e r  

A Roy Schmoock i n v e n t i o n  d i s c l o s u r e  dated  J u l y  12,  1979 f o r  a " U n i t a r y  

E l e c t r o m a g n e t i c  Flowmeter" is a c o n t i n u a n c e  o f  t h e  '118 p a t e n t  and refers t o  

t h e  u s e  o f  a l i n e d  metal s p o o l .  (FF 378). Respondents  admit  that t h e  '340 

p a t e n t  is a r e s u l t  o f  t h i s  i n v e n t i o n  d i s c l o s u r e .  (RPost  a t  7). 

The a d m i n i s t r a t i v e  law judge  f i n d s  t h e  r e c o r d  l a c k i n g  any e v i d e n c e  as t o  

who i n  fact made t h e  i n v e n t i o n  d i s c l o s e d  i n  what r e s p o n d e n t s  refer t o  as t h e  

Crumley i n v e n t i o n  d i s c l o s u r e .  The r e c o r d  is a l s o  l a c k i n g  any e v i d e n c e  

c o n c e r n i n g  t h e  c i r c u m s t a n c e s  surrounding t h e  c r o s s i n g  o u t  o f  "Richard  L, 

Crumley, Southampton, Pa." i n  t h e  i n v e n t i o n  d i s c l o s u r e  d a t e d  October  3 1 ,  

1978. ( F F  376). There  is no e v i d e n c e  t o  show who d i d  it o r  why it was done. 

That  i t  was done t o  i n s u r e  c o n t i n u i t y  o f  a p p l i c a t i o n s  i s  based  s o l e l y  on 

r e s p o n d e n t s '  argument.- 32/ I n  a d d i t i o n  t h e  p a r e n t  a p p l i c a t i o n s  f o r  t h e  '118 

and '018 p a t e n t s ,  on which t h e  '982 p a t e n t  i s  b a s e d ,  were f i l e d  even b e f o r e  

t h e  June 8, 1978 c o n c e p t i o n  d a t e  f o r  t h e  d i s c l o s u r e  which is a l l e g e d  t o  be f o r  

a Crumley i n v e n t i o n .  Although respondents  argued t h e  O c t o b e r  3 1 ,  1978 

i n v e n t i o n  e n a b l e d  t h e  s i z e  o f  the housing t o  be reduced s u c h  that the housing 

- 

- 32/ 
has been termed the Crumley i n v e n t i o n  d i s c l o s u r e  (FF  376) was produced t o  
respondents  by compla inant  "more than f i v e  months ago."  

According t o  Motion No. 230-5 f i l e d  by complainant  on May 12, 1986 w h a t  
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c a n  be encaged by b o l t s ,  F i g u r e  8 of t h e  '118 p a t e n t  d i s c l o s e s  a flowmeter 

u n i t  encaged by b r i d g i n g  b o l t s  as c l a i m e d  i n  t h e  ' 9 8 2  p a t e n t .  The ' 9 8 2  p a t e n t  

does  t e a c h  t h a t  c o r e d  s o l e n o i d s  are i n a p p r o p r i a t e  i n  l a r g e  d i a m e t e r  

f lowmeters ;  t h a t  t h i n  c o i l s  as saddle-shaped c o i l s  o r  c o i l s  w i t h  a diamond o r  

c i r c u l a r  c o n f i g u r a t i o n  ( t h e  c o i l s  b e i n g  shaped t o  conform t o  t h e  c u r v a t u r e  o f  

t h e  housing)  should  be used. (FF  2 6 ,  2 7 ,  38) .  However saddle-shaped magnet ic  

c o i l s  f i t t e d  on o p p o s i t e  s i d e s  o f  t h e  i n n e r  s u r f a c e  o f  t h e  meter body were 

used i n  p r i o r  a r t  commercial  e l e c t r o m a g n e t i c  flowmeters. (FF 6 8 ) .  These  

s a d d l e  shaped c o i l s  conformed t o  t h e  c u r v a t u r e  o f  t h e  meter body. (FF 101). 

F o r  t h e  f o r e g o i n g  r e a s o n s  t h e  a d m i n i s t r a t i v e  law judge  f i n d s  that 

respondents  have n o t  e s t a b l i s h e d ,  by clear and c o n v i n c i n g  e v i d e n c e ,  t h a t  t h e  

I ' 9 8 2  p a t e n t  i s  n o t  v a l i d  or n o t  e n f o r c e a b l e  because  t h e r e  has been  a 
331  n o n j o i n d e r  o r  m i s j o i n d e r  o f  i n v e n t o r s h i p  on t h e  ' 9 8 2  patent . -  

D. Laches  

Respondents  a r g u e  t h a t  t h e  a p p l i c a t i o n  on which t h e  '982 p a t e n t  was 

i s s u e d  was f i l e d  on J u l y  1 6 ,  1 9 8 2  one month a f ter  respondent  Krohne 

M e s s t e c h n i k  GmbH had p u b l i c l y  announced and demonstrated i t s  new X-1000 and 

DELTAFLUX f l o w m e t e r s  a t  t h e  June 1 9 8 2  Achema Fair i n  F r a n k f u r t ,  F e d e r a l  

R e p u b l i c  o f  Germany; t h a t  Krohne's i n t r o d u c t i o n  o f  t h e  X-1000 was well 

331  In November 1 9 8 4  35  USC 1 1 6  was amended t o  a l l o w  i n v e n t o r s  t o  apply  f o r  
a p a t e n t  j o i n t l y  even  though t h e y  d i d  n o t  p h y s i c a l l y  work t o g e t h e r  or at  t h e  
same time and d i d  n o t  make a c o n t r i b u t i o n  t o  t h e  s u b j e c t  matter o f  e v e r y  
claim. Also T i t l e  35 USC 1 2 0  was amended s u c h  t h a t  a n  a p p l i c a t i o n  c a n  o b t a i n  
t h e  b e n e f i t  o f  a f i l i n g  d a t e  o f  a n  ear l ier  a p p l i c a t i o n  when n o t  a l l  i n v e n t o r s  
named i n  t h e  j o i n t  a p p l i c a t i o n  are t h e  same as t h o s e  named i n  t h e  ear l ier  
a p p l i c a t i o n .  
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publicized in the trade and engineers from complainant's German affiliate 

attended the fair in Frankfurt and examined Krohne's new development; and that 

the news of this development was quickly communicated to complainant's United 

States staff. (RPost at 4). Accordingly it is argued that the claims of the 

'982 patent were formulated and hastily filed only after seeing the Krohne 

meter and hence that complainant is estopped by laches from asserting 

infringement. (Wost at 21). 

Laches arises when the patent owner reasonably and inexcusably delays 

filing suit for infringement to the material prejudice of the infringer. When 

the infringer proves laches, the patent owner may not recover damages for 

infringements occurring prior to the filing of the suit. The owner however 

may still obtain an injunction and damages as to post filing infringements 

unless the infringer further establishes the elements of an equitable 

estoppel. 

respondents the administrative law judge does not find the doctrine of laches 

applicable since in this investigation only injunctive relief is possible. 

Chisum Patents 19.05[2]~'. Assuming the facts are as alleged by 

There is a doctrine which has been termed "late claiming" and which was 

given birth in Muncie Gear Works, Inc. v. Outboard Marine & Mfg. Co., 315 

U.S.P.Q. 759, 53 U.S.P.Q. 1 (1942).2' The "late claiming" doctrine 

involves the insertion of claims in a patent application subsequent to the 

filing date of the application. The factual situation outlined by respondents 

- 34/ An equitable estoppel arises when (1) the patent owner through conduct, 
positive statements, or misleading silence represents to the infringer that 
his business will be unmolested by claims of infringement and (2) in reliance 
on that representation the infrineger continues or expands his business. 
Chisum Patents 19.05[3] 

- 351 
labeled as "late claiming" has long ago been discredited. Railroad Dynamics, 
Inc. v. A. Stucki Co. supra 220 U.S.P.Q. at 940. 

The Federal Circuit recently stated that the patent infringement defense 

- 
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does  not  i n v o l v e  i n s e r t i o n  of claims i n  a n  a p p l i c a t i o n  a f t e r  t h e  a p p l i c a t i o n  

was f i l e d .  However it does  i n v o l v e  the f i l i n g  o f  a l a t e r  d i v i s i o n a l  (common 

d i s c l o s u r e )  a p p l i c a t i o n  S e r .  No. 398,809 w i t h  newly a s s e r t e d  claims. 

I n  Westphal v. Fawzi 666 F.2d 575, 212 U.S.P.Q. 321, 322 (CCPA 1981) 

C h i e f  Judge Markey, w r i t i n g  f o r  t h e  Court of Customs and P a t e n t  Appeals (a 

p r e d e c e s s o r  c o u r t  t o  t h e  F e d e r a l  C i r c u i t )  h e l d  that Muncie Gear should  be 

i n t e r p r e t e d  as h o l d i n g  that claims are i n v a l i d  "if t h e r e  was p u b l i c  u s e ,  o r  

sale . , , more t h a n  two years b e f o r e  the f i r s t  d i s c l o s u r e  t h e r e o f  t o  t h e  

P a t e n t  Office" (Emphasis added). T h i s  was s a i d  t o  be a n  a p p l i c a t i o n  o f  t h e  

s t a t u t o r y  p r o h i b i t i o n  a g a i n s t  i n t r o d u c t i o n  by amendment, after  a n  

a p p l i c a t i o n ' s  f i l i n g  d a t e ,  o f  a d d i t i o n a l  d i s c l o s u r e  i n  a n  a p p l i c a t i o n  and o f  

I claims d i r e c t e d  t h e r e t o .  

The d i s c l o s u r e  o f  d i v i s i o n a l  Set. No. 398,809 is common w i t h  S e r .  No. 

174,609 f i l e d  August 1, 1980 which date is more t h a n  a year before t h e  

F r a n k f u r t  f a i r  even  assuming t h a t  t h e  d i s c l o s u r e  a t  t h e  F r a n k f u r t  Fair was a 

p u b l i c  d i s c l o s u r e  i n  t h e  Uni ted  States which i t  was n o t .  

a d m i n i s t r a t i v e  law judge f i n d s  t h e  d o c t r i n e  o f  l a te  c l a i m i n g  i n a p p o s i t e .  

Therefore t h e  

F o r  the f o r e g o i n g  r e a s o n s ,  t h e  a d m i n i s t r a t i v e  law judge  f i n d s  t h a t  

respondents  have n o t  s u s t a i n e d  t h e i r  burden i n  e s t a b l i s h i n g  that compla inant  

is es topped by l a c h e s  from a s s e r t i n g  i n f r i n g e m e n t  o f  t h e  '982 p a t e n t .  
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v .  Tmportation n n d  Sate 

To fnvoke t h e  s u b j e c t  m a t t e r  j u r l s d t c t i o n  o f  the  Commission n n d  t o  

support  a f i n d i n g  t h a t  a v i o l a t i o n  o f  s e c t i o n  3 3 7  e x i s t s ,  complainant  must 

c s t n b l i s h  that the accused  f lowmeters have been imported a n d / o r  s o l d  i n  the  

~ United S t a t e s .  Krohne imported f l a n g e l e s s  magnet ic  f lowmeters i n t o  t h e  

United S t a t e s  d u r i n g  the p e r i o d  1 9 0 3  t o  Jan.-Oct.  1985.  (FF 4 4 2 ) .  O f  t h e s e ,  

m e t e r s  w i t h  d i a m e t e r s  between 2-4 i n c h e s  (valued a t  were s o l d  

d u r i n z  1984-85 .  (FF  562) .  An a d d i t i o n a l  f l a n g e l e s s  magnet ic  f lowmeters 

2 -4  f n c h e s  i n  d i a m e t e r  were s o l d  by Krohne America i n  t h e  f i r s t  q u a r t e r  of 

19n6. ( F F  5 6 3 ) .  

Based on the above f a c t s ,  t h e  a d m i n i s t r a t i v e  law j u d g e  determines  t h a t  

f lowmeters a l l e g e d  t o  i n f r i n g e  the s u i t  p a t e n t  have been imported i n t o  and 

s o l d  i n  t h e  United S t a t e s  and t h a t  t h e  Commission has s u b j e c t  m a t t e r  

jiir i sdic t i o n .  

T:. Domes t f c Indtis  t r y  

The Commission has c u s t o m a r i l y  d e f i n e d  t h e  domestic  i n d u s t r y ,  i n  

pntrnt -hnsed  i n v e s t i g a t i o n s ,  as t h e  domest i c  o p e r a t i o n s  of the  patent  owner 

n n d  i t s  l i c e n s e e s  devoted t o  t h e  e x p l o i t a t i o n  o f  the  p a t e n t .  Schaper 

l h n u f a c t u r i n g  Co. v. U.S. I n t e r n a t i o n a l  Trade Commission, 7 1 7  F.2d 1 3 6 8 ,  1372 

(Fed. Cir.  1 3 8 3 ) ;  C e r t a i n  Methods f o r  Extruding  P l a s t i c  Tubing ,  Inv.  

337-TA-110, 218 U.S.P.Q. 348 ( 1 9 8 2 ) ;  C e r t a i n  SLide F a s t e n e r  S t r i n g e r s  and 

!Inchines and Components T h e r e o f ,  Inv.  337-TA-85, 216 U.S.P.Q. 907 (1981); s e e  - 
11.R. Rep. No. 9 3 - 5 7 1 ,  93  Cong., 1 s t  Sess. 78 ( 1 9 7 3 ) .  The domestic  i n d u s t r y  is 

not l i m i t e d  t o  manufac tur ing  per s e  but  may encompass d i s t r i b u t i o n ,  r e s e a r c h  

and development,  and s a l e s .  C e r t a i n  P e r s o n a l  Computers, Inv.  337-TA-140, ?2& 

1J.S.P.Q. 270 ( 1 9 5 4 ) .  The Commission does not adhere t o  any r i g i d  formu18n fn 

-- 
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c t ~ ~ ~ : r n l ~ i f n g  tlic scope  of  tlie domest l c  i n d u s t r y ,  a s  I t  i s  not p r e c i s e l y  d e f i n c d  

I n  the  s t a t u t e ,  b u t  examines each  c a s e  i n  l i g h t  o f  the  r e a l i t i e s  o f  the  

m a r k e t p l a c e .  S l i d e  F a s t e n e r  S t r i n g e r s ,  216  U . S . P . Q .  9 0 7 ;  C e r t a i n  Apparatus 

€ o r  the Continuous Product ion  o f  Copper Rod, Inv.  337-TA-52, 206 U.S.P.Q. 1 3 8  

( 1 9 7 9 ) .  

The ’ 9 8 2  p a t e n t  issued on December 2 0 ,  1 9 8 3 ,  so the i n d u s t r y  a t  i s s u e  d i d  

not e x i s t  u n t i l  t h a t  t ime.  ( F F  4 4 9 ) .  FLP s e l l s  two models o f  magnet ic  

€ l o m e t e r s  manufactured under t h e  ‘ 9 8 2  p a t e n t .  These  f lowmeters  are 

rlcstgnnted hy t h e  trademarks NINI-MAG and K-NAG and r a n ~ e  from 1 / 1 0  Inch t o  4 

I n c h e s  i n  i n t e r n a l  c o n d u i t  d iameter  s i z e  (FF 358, 449 ) .  Complainant 

s t i p u l a t e d  t h a t  i t s  EIINI-EIAG and K-NAG f lowmeters  i n  s i z e s  l e s s  than two 

I i n c h e s  a r e  not  made i n  a c c o r d a n c e  w i t h  t h e  c l a i m s  of  the ‘ 9 8 2  p a t e n t .  

(FF 5;) . T h e r e f o r e ,  t h e  a d m i n i s t r a t i v e  law judge f i n d s  t h a t  t h e  domest i c  

i n d u s t r y  c o n s i s t s  o f  F b P ’ s  f a c i l i t i e s  devoted t o  t h e  r e s e a r c h ,  development,  

manufac ture ,  market ing  and s e r v i c i n g  o f  t h e  EIINI-HAG and K-NAG meters  i n  s i z e s  

t w n  i n c h e s  t o  f o u r  I n c h e s .  ( F F  448).- - 3 6 1  371 

- 361  Respondents argue t h a t  because compla inant  f a i l e d  t o  provide  b a s i c  
economic d a t a  w i t h  r e s p e c t  t o  t h e  i n d u s t r y  a t  issue, compla inant  has not met 
i t s  burden o f  p r o o f .  (Tr a t  2104-2105) .  While complainant  has provided s a l e s  
and p r o f i t a b i l i t y  d a t a  w i t h  r e s p e c t  t o  MINI-MAG and K-MAG f l o w m e t e r s ,  i t  has 

’ s t a t e d  t h a t  it does  not  keep such d a t a  f o r  f lowmeters  2-4 inches i n  d i a m e t e r .  
( F F  4 9 1 ) .  Given t h e  common product ion  f a c i l i t i e s  and employees used for  t h e .  
manufacture  o f  f l a n g e l e s s  magnetic  f lowmeters  o f  a l l  s i z e s  by F&P, i t  is 
u n l i k e l y  t h a t  p r o f i t a b i l i t y ,  employment and c a p a c i t y  d a t a  f o r  the i n d u s t r y  nt 
i s s u e  c o u l d  i n v o l v e  more than a s imple  a l l o c a t i o n ,  and such an a l l o c a t i o n  
would have no e f f e c t  on t r e n d s .  N o n e t h e l e s s ,  c o m p l a i n a n t ,  through i t s  
b u s i n e s s  manager f o r  f l o w  products  (FF 4 9 2 ) ,  e s t i m a t e d  t h a t  p e r c e n t  of i t s  
t o t a l  s a l e s  were accounted  f o r  by the  r e l e v a n t  f lowmeters o f  2-4 i n c h e s  i n  
d i a m e t e r .  (FF 4 9 2 ) .  Respondents ’  sales o f  f lowmeters 2-4 i n c h e s  i n  diameter 
accounted f o r  between o f  t h e i r  s a l e s  dur ing  1983-1987.  
(FF 4 9 3 ) .  F u r t h e r n o r e ,  key d a t a  used by t h e  Commission i n  a s s e s s i n g  
c a u s a t i o n ,  such a s  l o s t  sales and p r i c e  c o m p e t i t i o n ,  were a v a i l a b l e  on thc  
b a s i s  o f  r e l e v a n t  f lowmeter s t z e s .  

- 371 
the  s t a f f .  ( S P o s t  a t  10) .  Complainant and respondents  a r e  i n  agreement t h a t  
the  domest i c  i n d u s t r y  comprises  t h o s e  f a c i l i t i e s  o f  complainant  d e d i c a t e d  t o  
f lowmeters i n  s i z e s  a t  l e a s t  two i n c h e s  i n  d i a m e t e r .  ( T r .  a t  2 1 3 3 ) .  

The i n d u s t r y  d e f i n i t i o n  1s c o n s i s t e n t  w i t h  t h e  d e f i n i t i o n  proposed h y  
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- r f f f r f r n t  . .  7-CI Pscnmfc f l p p r i t i o n  ( > .  

ottlcr t o  p r e v a i l  under s e c t t o n  737, n complainant  must c s t n b l t s h  t l u t  

t h e  domest i c  i n d u s t r y  is e f f i c i e n t l y  and e c o n o m i c a l l y  o p e r a t e d .  The 

g u i d e l i n e s  set  f o r t h  by the Commission t o  a s s e s s  whether  a domest i c  i n d u s t r y  

i s  e f f i c i e n t l y  and e c o n o m i c a l l y  o p e r a t e d  i n c l u d e :  (1) use o f  modern equipment 

and manufac tur ing  f a c i l i t i e s ;  ( 2 )  inves tment  i n  r e s e a r c h  and development;  

( 3 )  p r o f i t a b i l i t y ;  ( 4 )  s u b s t a n t i a l  e x p e n d i t u r e s  i n  a d v e r t i s i n g ,  promotion,  and 

dcvt-lopment of consumer g o o d w i l l ;  (5) e f f e c t i v e  q u a l i t y  c o n t r o l  programs; and 

( 6 )  i n c e n t i v e  compensat ion and f r i n g e  b e n e f i t  programs f o r  employees. - See 

e . g . ,  C e r t a i n  Methods f o r  Extruding  P l a s t i c  T u b i n g ,  Inv.  337-TA-110, 218  

U.S.P.Q. 348 ( 1 9 8 2 ) ;  C e r t a i n  Coin @ p e r a t e d  Audio V i s u a l  Games and Components 

T h e r e o f ,  Inv.  337-TA-105, 216 U.S.P.Q. 1106  ( 1 3 8 2 ) ;  C e r t a i n  Slide F a s t e n e r  

S t r i n g e r s  and Ffachines and Components T h e r e o f ,  Inv.  337-TA-85, 216 U . S . P . Q .  

907 (1981). 

PAP d e d i c a t e s  npproxfrnntely Squnrc Feet  of  f t s  Wnrminstcr f n c i l f t v  

and a p p r o x i m a t e l y  square  f e e t  o f  i t s  V i n e l a n d ,  New J e r s e y  p1.ant t o  

mnnufactrire,  r e p a i r  and q u a l i t y  c o n t r o l  n c t i v i t i o s  f o r  i t s  MINI-MAC 

and  K-MAC p r o d u c t s  . s q u a r e  f e e t  o f  t h e  above d e s c r i h e d  

f n c i l f t i e s  a r e  d e d i c a t e d  t o  t e s t i n g  and c a l i b r a t i o n  o f  t h e s e  products .  

( F F  453).  Equipment used f o r  the  manufactr ire ,  r e p a i r  and q u a l i t v  c o n t r o l  o f  

FAT"$ MINI-MAG a n d  K-NAG products  i n c l u d e s  a machine s h o p ,  t e s t i n g  cqiilpment 

n n d  f l o w  loop c a l i h r a t i o n  equipment. (FF 460).  

FhP employs approximate ly  people on a f u l l  t ime b a s i s  for t h e  

m a n u f a c t u r e ,  r e p a i r  and q u a l i t y  c o n t r o l  f o r  t h e  N I M I - N A G  and K-MAG m e t e r s .  

These employees i n c l u d e  m a c h i n i s t s ,  m e c h a n i c a l  p a r t s  assembly  e n p l o y e e s ,  

e l e c t r o n i c  assembly  employees,  q u n l i t y  c o n t r o l  i n d i v i d u a l s ,  manufacturin8 
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engiticcrs atid product engiiwers. 111 an answer to  a s t a f f  interrogatory the 

I I I I I ~ I I I C ~  of I n d L v f d u a L s  so employed was p u t  a t  There is no explanation for 

t h i s  discrepancy. (FF 461). 

F&P employs approximately f u l l  time s a l e s  persons, sa les  support 

, persons, and independent manufacturing representative firms. FhP has 

approximately 30 separate sa les  o f f i c e s  located throughout the country 

including regional o f f i c e s  located i n  New York, Houston,  Chicago and Atlanta. 

(FF 4 6 4 ) .  F&P also employs regional engineers w i t h  respect to s a l e s ,  

and approximately marketing persons. The sales  personnel devote 

npproxirnately percent o f  t h e i r  time, and the marketing personnel 

percent of t h e i r  time, to the sale  and marketing o f  IUNI-MAG and K-MAG 

I products. (FF 465). 

F&P's MINI-MAG and K-EtAG flowmeters incorporate numerous e lectronic  and 

mechanical components whlch are supplied by more than vendors. Less thnn 

pcrccnt o f  the I t I N I - H A G  components are manufactured outside the United 

States .  (FF 485). For the K-ElAG, F&P purchases c a s t  ceramic spools from [ t s  

Ccrmnn sithsidiary, which sources them from a German supplier. (FF 48h). The 

proportionate value o f  the ceramic spool v i z  a v i z  the t o t a l  cost o f  raw 

mntcrfals and components used t o  manufacture the K-NAG flowmcter, incliistvr? O F  

l a b o r  costs  and general administration cxpenses, i s  approximately 

percent. (FF 487). K-MAG s a l e s  represent approximately perccnt of V h T " s -  

sales under the '982  patent. (FF 485, 4901.- 38 1 

FhP has expended over in t o o l i n g  and associatcd equipment ~ r s o d  

for the design and development o f  the manufacturing, test inz  and rcpair 

38/ Because F&P d i d  n o t  hreak i t s  MIITI-NAG arid K-EIAG data I n t o  flnwmetcrs 
8 less than 2 inches and flowmeters 2 inches and above, the foregofng and 

siih.;cqitent discussion r e l a t e s  t o  all P f I N I - E l A G  and K-?TAG f l o m e t e r s .  

- 
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processes used l o r  the patented meters ,  as  well a s  f o r  other  flowmeters. T h f s  

4 > ~ p c n d i t u r e  included the purchase o f  d i e  c a s t  t o o l i n g ,  c a l i b r a t i o n  r i g s ,  

investment c a s t i n g  d i e s  and i n j e c t i o n  molding equipment, including d ies  and 

various welding f i x t u r e s .  (FF 471, 476). FLP a n t i c i p a t e s  investing an 

add it  i onal  w i t h i n  the next two years t o  enhance the manufacturing 

f a c i l i t i e s  f o r  the  EIINI-MAG and K-MAG meters. (FF 4 7 7 ) .  

FhP's p r o f i t a b i l i t y  w i t h  respec t  t o  f l a n g e l e s s  magnetic flowmeters 

increased from 1983 t o  1384,  and the r a t i o  of  net  p r o f i t  t o  s a l e s  was 

percent.  (FF 490). FhP devotes considerable  resources t o  research and 

development, q u a l i t y  c o n t r o l ,  r e p a i r  and adver t i s ing  for i t s  MINI-NAG and 

K-MAG flowmeters. (FF 455-60, 466-67, 473-76). 

FbP provides ber?efits  for i t s  employees, including group l i f e  insurance ,  

s i c k  pay, h o s p i t a l i z a t i o n ,  and s u r g i c a l  and medical b e n e f i t s .  FLP h n s  a 

non-contrfbutary, defined benef i t  compensation plan f o r  U.S. employees that  

mect c e r t a i n  e l i g i b i l i t y  requirements. (FF 468). FLP a l s o  provides b e n e f i t s  

such a s  an incent ive  savings plan,  under which common shares  o f  the company 

mny hc purchased by most employees. (FF 469). 

F&F has had problems w i t h  procuring ceramic spools used i n  i t s  K-tfAC flow 

meter from i t s  German subsidiary.  (FF 551-60). T h i s  problem l i lce ly  resul ted  

i n  F&P los ing  c e r t a i n  s a l e s  t o  customers that  preferred a ceramic spool 

flowmeter. (FF 504-07). However, F&P's f i r s t  quarter  1986 s a l e s  of  

flowmeters using the ceramic spool were g r e a t e r  than s a l e s  o f  t h i s  meter 

d u r i n g  the l a s t  three  quarters of 1985. (FF 490). Addit ional ly ,  c e r t a j n  

ctrstoTers have been d i s s a t i s f i e d  w i t h  FhP's serv ice  o r  q u a l i t y ,  and F&F Seems 

not t o  have been aggressive with respec t  t o  marketing t h e i r  product t o  c c r t a i n  

customers. (FF 5 6 1 ,  5 7 3 ,  5 7 8 ,  507,  591) .  

Even though c e r t a i n  prohlems have e x i s t e d  w i t h  respec t  to  FLP's supply o f  

ceramic spools and customer s e r v i c e ,  the administrat ive  law judge finds t h ? t  
1 >%W+,w-&''' ' - 

79 



t l ~ i ~ ;  evltlencc Is  not  s u f f i c i e n t  t o  render a determination that  FbP is 

1nc.f l l c i e n t  o r  uneconomic, in l l g h t  of the other evidence concerning FSF's 

p r o f i t a b i l i t y ,  RbrD, and quality assurance. 

For the above reasons, the administrative law judge f i n d s  t h a t  the 

domestic industry i n  the United States consist ing of the domestic f a c i l i t i e s  

o f  F&P devoted t o  the production of f langeless electromagnetic flowmeters two 

39 I t o  four inches i n  diameter is e f f i c i e n t l y  and economically operated.- 

tl. Tn j u r y  

In order t o  prevail  in a section 337 invest igat ion,  complainant F b P  has 

the burden t o  e s t a b l i s h  that the subject flowmeters have ".... the e f f e c t  o r  

tendency ... to  destroy o r  substantial ly in jure  the domestic industry ....". 
I n j u r y  requires proof separate and independent from proof of  the unfair  a c t .  

Furthermore FCP must establ ish  a l l  elements of section 337 i f  i t  is to  - 
prevail. Certain Centifugal Trash Pumps Inv .  337-TA-43, 205 U.S.P.Q. 1 2 4 ,  

117,  (1379).  FSP must also establ ish  a cnrisal relationship between 

respondents' alleged unfair a c t s  and any in jury t o  the domestic industry 

n l l a g c d  to be the resul t  of such acts .  Certain S p r i n g  Assemhlies and 

Components Thereof I n v .  337-TA-88, 216 U.S.P.Q. 2 2 5 ,  243 (1981). 

40 I 1. Effect  to  Substantial ly Injure-- 

- 3 9 1  The s t a f f  has argued that the domestic industry is e f f i c i e n t l y  and 
economically operated. (SPost a t  11). Respondents a l lege  inadequate service ,  
and product d i s s a t i s f a c t i o n  which respondents s t a t e  have a bearing on injury. 
See footnote 1 a t  8.  

40 /  Complainant argues that even t h o u g h  flowreters l e s s  than two inches 
should n o t  be included j n  the U.S. industry d e f i n i t i o n ,  imports o f  such m e t n t c :  

- 

- 
(Footnote continued t o  p n ~ P  PI) 



Complainant and the Commission investigative attorney have contended 

I n t e r  111n that the domestic industry has been substantial ly injured because: -- 
a. F6P's s a l e s  and prof i ts  f o r  f langeless magnetic flowmeters 

have decreased from 1984 t o  1985; 

b .  F6P has excess capacity f o r  the production of  such flowmeters, 
and increasing inventories;  

c .  Krohne has made substantial  s a l e s  of i t s  ALTOF'LUX X-1000 and 
DELTAF'LUX flowmeters i n  the United S t a t e s ;  

d .  respondents' market share has 

e .  respondents' i n f r i n g i n g  flowmeters have displaced F&P's patented 
meters for  sa les  t o  some accounts; and 

f .  respondents' have both the manufacturing and sales  capacity,  as 
well as the intention,  to  continue t o  a c t i v e l y  compete i n  the 
U.S. market. 

Respondents argue that complainant has f a i l e d  t o  establ ish  a causal nexus 

between the alleged unfair a c t s ,  and the alleged e f f e c t  t o  substantial ly 

injitre a s  well as the alleged tendency to  substantial ly injure.  

Thus respondents argue the absence of a nexus because there is 

"iincontrovcrted evidence" that 1)  user preference is based on the "aluminum 

o x i d e  [ceramic] f l o w  tribe - platinum electrode construction" o f  respondents' 

(Footnote continued from page 80)  

many instances lead t o  the loss o f  s a l e s  by F&P o f  i t s  larger meters. ( C P o s t  
a t  27, 30) .  It i s  a f a c t  that Krohne meters under two inches cannot 
technically be substituted for F6P flowmeters of two inches and over. (FF 
510). Complainant's argument i s  e s s e n t i a l l y  that imports of Krohne f langeless 
magnetic flowmeters l e s s  than two inches i n  diameter in jure  the domestic 
industry i n d i r e c t l y ,  by enhancing the competitiveness o f  Krohne's two inch a n d  
over flowmeters through a more complete product l i n e .  Therefore, any injury 
from Krohne flowmeters under two inches i s  accounted f o r  through an analysis  
of any d i r e c t  i n j u r y  from Krohne meters two inches and over,  since any such 
d i r e c t  i n j u r y  would  implic i t ly  include t h i s  enhanced competitiveness e f f e c t .  
Thus, to  include the Krohne flowmeters l e s s  than two inches would  have t h e  
e f f e c t  of double-counting injiiry. 

' by Krohne should be included i n  the i n j u r y  analysis  because t h e i r  s a l e s  i n  

Independent o f  any economic argument, the edministrative law judge h R S  

found that Krohne flowmeters under two inches do n o t  i n f r i n g e  the '?A2 a. 
,:*.A" patent. (See supra a t  4?-5? ) .  -- 



accuscd fI.owrlcters rather than on any feature o f  the '982 patent (RPost  a t  2), 

2 )  i . l i i l t  complainant has l o s t  business because of its own defective products, 

poor service and inadequate sales  network and 3)  the presence of s ignif icant  

n o n - i n f r i n g i n g  competition i n  the market place. (RPost a t  2).  

In support of their user preference argument, respondents c i t e  the 

cancurring opinion of Vice Chairman Alberger i n  Certain Centifugal Trash Pumps 

Inv.  337-TA-43, 205 U.S.P.Q. 1 1 4 ,  120-122 and Convertible Rowing Exercises,  

I n v .  337-Th-212 a t  278-279 (1985) (unreviewed i n i t i a l  determination) (RPost a t  

In Trash Pumps Commission Alberger i n  h i s  concurring opinion stated: 

We should not grant r e l i e f  where the most 
a t t r a c t i v e  feature leading to the growth of 
importations does not reside i n  the patent 
i t s e l f .  This is part icular ly  so where other 
products i n  the market demonstrate a 
consumer preference €or  unpatented 
features.  I d .  a t  121. - 

Commtssioner Alberger re l ied on testimony which indicated that complainant's 

"clean-out features" were n o t  a price consideration, suggesting that even pump 

l ines  which do not have the patented features o u t s e l l  complainant's heavier, - 
more c o s t l y  pump. E. a t  120. 

Siffnif icant to  Trash Pumps i s  the administrative law judse's i n i t i a l  

determination i n  Certain Spherical Roller  Bearings, I n v .  337-TA-179 (1384) (an 

unreviewed i n i t i a l  determinations that became the Commission 

Determination-- ). I n  Roller  Bearings the judge stated that "customer 411 

preFerence can only preclude a f i n d i n g  o f  injury where the preeerence Cs 

lrnrclnted to  the patented features of the accused product" and that i n  Trash 

P i m p s ,  "customer preference was related t o  the overall  w e i g h t  o f  the pump, 

4 1 /  Votice o f  Commission dated December 5,  1355. - 
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which was t o t a l l y  u n r e l a t e d  t o  the c l a i m e d  i n v e n t i o n . "  

added) 

- Ia. a t  88. (Emphasis 

I n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  cus tomer  p r e f e r e n c e  a l legedly  i s  based on 

t h e  aluminum o x i d e  ceramic f l o w  tube  and p l a t i n u m  e l e c t r o d e  c o n s t r u c t i o n .  

a d m i n i s t r a t i v e  law judge  has  found that respondents '  2-4 i n c h  ALTOFLUX and 

DELTAFLUX f lowmeters  i n f r i n g e  claims 1-5 o f  t h e  '982 p a t e n t  because  t h e y  are a 

f l a n g e l e s s  e l e c t r o m a g n e t i c  flowmeter u n i t  encaged w i t h i n  a circle  o f  b o l t s  

c o n t a i n i n g  a combinat ion  o f  a c y l i n d r i c a l  f e r r o m a g n e t i c  housing having a n  

e x t e r n a l  diameter which  i s  smaller t h a n  that o f  a c ircle  o f  b o l t  h o l e s  of end 

The 

f l a n g e s  of upstream and downstream p i p e s ,  a non-magnetic f low t u b e  ( s p o o l )  

c o a x i a l l y  d i s p o s e d  w i t h i n  s a i d  hous ing ,  a pair o f  e l e c t r o m a g n e t i c  c o i l s ,  and a 

pa i r  of electrodes w i t h  t h e  housing and f low t u b e  s h a r i n g  any  a p p l i e d  

compress ive  f o r c e  c a u s e d  by bolts e n c a g i n g  t h e  u n i t  t o  effect a f l u i d  seal. 

Thus,  r a t h e r  t h a n  t h e  respondents '  i n f r i n g i n g  f lowmeters  n o t  having t h e  

p a t e n t a b l e  f e a t u r e s  o f  c o m p l a i n a n t ' s  c l a i m e d  f l o w m e t e r ,  t h e y  c o n t a i n  t h e  

c r i t i ca l  p a t e n t a b l e  f e a t u r e s  o f  t h e  c l a i m e d  f lowmeter .  While t h e  p a r t i c u l a r  

e l e c t r o d e  and p a r t i c u l a r  f low tube  used hy respondents  may be improvements 

o v e r  the f l o w  t u b e  and e l e c t r o d e s  o f  t h e  combinat ion  d i s c l o s e d  i n  t h e  '982 

p a t e n t ,  the improvements are n o t  u n r e l a t e d  t o  t h e  p a t e n t e d  f e a t u r e s .  R a t h e r ,  

42 / such  improvements i n c o r p o r a t e  t h e  p a t e n t e d  f e a t u r e s  o f  t h e  '982 patent . -  

' There c o u l d  n o t  be any  i n f r i n g i n g  f lowmeters  i n  the a b s e n c e  o f  t h e  p a t e n t a b l e  

f e a t u r e s  o f  t h e  clained flowmeter o f  t h e  '982 p a t e n t .  

Moreover ,  w h i l e  respondents  appear t o  a r g u e  that consumer p r e f e r e n c e  is 

not  f o r  a f l a n g e l e s s  f l o w m e t e r ,  there i s  e v i d e n c e  from respondents  t h a t  many 

cus tomers  i n  f a c t  do purchase  f l a n g e l e s s  f l o w m e t e r s ,  w i t h  compactness  be ing  a 

42/ See f o o t n o t e  2 1  a t  5 2 .  - 
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consideration. ( F F  514, 523-25, 532, 539),- "/ The Elangeless construction 

i ; h f v l i  i s  clnimcd i n  the ' 3 6 2  patent does contribute t o  the compact s ize  of the 

f langeless flowmeters. (FF 532-39) .  Furthermore, on the p r o d u c t i o n  s i d e ,  the 

record shows that  the f langeless construction contributes t o  lower production 

c o s t s ,  c l e a r l y  a competitive advantage f o r  a manufacturer using such a 

design. (FF 541). It is a f a c t  that Krohne decided to  market a f langeless 

flowmeter (FF 521-22) and that  i t  had been under consideration by Krohne f o r  

some time. (FF 532(a)). S i g n i f i c a n t l y ,  the f langeless design is one o f  two 

factors c i ted by the Frost S Sullivan report having a "profound e f f e c t "  on 

increasing market penetration throughout the 1980's. (FF 539) .  

W i t h  respect to  respondents' argument that  complainant has l o s t  business 

because of i t s  own defective products, poor service and inadequate sales  

network, while complainant has l o s t  some s a l e s  due to  poor service or quality 

problems, the record does not show that  those losses were widespread, or that  

complainant had an unusually h i g h  return or r e j e c t  r a t e  overal l .  See Certatn 

Convertible Rowing Excercises I n v .  337-TA-212 I d ,  a t  2 7 9 ,  (an unreviewed 

i n i t i a l  determination, as  to  economic i s s u e s ,  which became the Commission 

kterminntton).-  

q r i n l i t y  e x i s t  f o r  any supplier,  and are n o t  s u f f i c i e n t  t o  o f f s e t  the other 

evidence of i n j u r y  i n  t h i s  investigation. 

- 

Anecdotal instances o f  s a l e s  l o s t  due t o  poor service or 44/  

Respondents' argument concerning the existence of n o n - i n f r i n e i n g  

suhstitutes focuses on the standard o f  proof complainant bears on the issue of 

- 43/ 
flowmeter as ear ly  as  1965-1966 d u r i n g  discussions related to  reducing the 
volume (the three dimensions of the flowmeter) o f  magnetic flowmeters. The 
reduction i n  "volume" was expected t o  enhance the competitiveness of t h e  
flowmeter. (FF 533(3)). 

Krohne i t s e l f  began discussing the concept o f  a f langeless magnetic 

44/ Notice o f  Commission dated December 5 ,  1985. - 
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Inj i try.  The record e s t a b i t s h c s  that the  United S t a t e s  market in this  

Invr:sllg:ntLon i s  complex because o f  the a v a i l a b i l i t y  o f  severa l  n o n - i n f r l n q l n g  

s u b s t i t u t e  flowmeters that  compete d i r e c t l y  w i t h  those  offered by 

complainant. (See FF 499,  508 ,  520) .  T h u s ,  even though t h i s  is a patent  

based i n v e s t i g a t i o n ,  the assumption cannot be made t h a t  any share o f  the 

market covered by the '982 patent  held by Krohne represents  a market share 

that  r i g h t f u l l y  belongs only t o  complainant. 

hears the  burden of e s t a b l i s h i n g  a causa l  nexus between the unfa i r  a c t  o f  

respondents and any i n j u r y  t o  the  domestic industry  and must do so without 

r e l i a n c e  on the assumption t h a t ,  given i t s  monopoly r i g h t s  under the '982 

patent ,  every s a l e  o f  an in f r inging  flowmeter is n e c e s s a r i l y  a s a l e  t h a t  F&P 

would have made absent Krohne's u n f a i r  a c t .  

- 

(CPost a t  33).- 45' Complainant 

(a)  Domestic Industrv Decline i n  S a l e s  and P r o f i t s  

It i s  apparent that  the domestic industry  has experienced a dec l ine  i n  

s a l e s  and p r o f i t s  i n  1985. (FF 490) .  Complainant's s a l e s  and p r o f i t s  

increased from 1982 t o  1984 w i t h  s a l e s  revenue increas ing  percent to  

m i l l i o n  i n  1984 and p r o f i t s  increas ing  by percent over the  same 

pertod.- 4 5 / 4 7 /  - (FF 490) .  F6P's s a l e s  revenue decl ined by 

- 451 
Accessories  Thereto Inv. 337-TA-133, 223 U.S.P.Q. 332 ,  348 (1984)  

See Certain  V e r t i c a l  Mi l l ing  Machines and P a r t s ,  Attachments, and 

- 461 
e a r l i e r  years  a r e  re levant  i n  the context  of d i s c u s s i n g  trends w i t h  the  

Mthough the  domestic industry d i d  not e x i s t  u n t i l  l a t e  1983,  data f o r  

issuance o f  the '982 patent on Dec. 2 0 ,  1983. Certain  R o l l e r  U n i t s ,  Inv. 
337-TA-44, USITC Pub. 944 ,  RD a t  3 2 , n . l  (1979) .  

- 47/ 
inches in diameter ,  w h i c h  include meters not covered by the  '982 patent .  FbP 
s tnted that  i t  d i d  not compile such data on the  b a s i s  o f  flowmeters 2-4 inches 

These f i g u r e s  r e l a t e  t o  FbP's f l a n g e l e s s  magnetic flowmeters up t o  4 

(Footnote continued t o  p a ~ e  3 6 )  
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m i l l i o n ,  or percent, i n  1985. P r o f i t s  a lso  declined i n  1985, although 

the r a t i o  of net p r o f i t s  t o  sa les  remained a t  

FF 682). 

percent. (FF 490; - See 

( b )  Domestic Industry Operating Well Below Capacity and Increased Inventory 

FbP's production capacity for MINI-MAG flowmeters, based on one s h i f t ,  

was u n i t s  per year i n  1985. (FF 482-84, 497). F6P produced 

MINI-IIAG and K-MAG f langeless magnetic flowmeters i n  1985, so that substantial  

excess capacity existed.  (FF 482). 

The value of  FbP's year-end inventory re lated t o  EIINI-MAG and K-MAG 

flowmeters (parts  and finished goods) increased from i n  1984 t o  

I i n  1985. (FF 496). 

( c )  Market Share 

An estimate of the market share held by Krohne f langeless magnetic 

flowmeters 2-4 inches i n  diameter i s  d i f f i c u l t  in t h i s  investigation because 

of  the complexity o f  the market, and the lack o f  data w i t h  respect to  magnetic 

flowmeters from other suppliers i n  t h i s  s i z e  range.- 48' The Frost and 

(Footnote continued from page 85) 
i n  diameter, w h i c h  const i tutes  the industry a t  issue. (FF 491). FbP 
estimated that  60 percent of t h e i r  f langeless magnetic flowmeter sales were 
accounted f o r  by flowmeters 2-4 inches i n  diameter. (FF 492). 

- 48/ 
Krohne aggregate s a l e s  of magnetic flowmeters between two and four inches i n  
diameter, and arr ive  a t  import market shares of over 

b o t h  the s t a f f ' s  and complainant's market share calculations include sales of 
only F&P and Krohne magnetic flowmeters. N o n i n f r i n g i n g  competition also 
e x i s t s ,  and should be thus part o f  the "market". Therefore, an estimate of  
sa les  o f  competitive n o n - i n f r i n g i n g  magnetic flowmeters should a lso  be 
included when estimating Krohne's market share. (See - FF 508, 633-54). 

Both complainant and s t a f f  compute i m p o r t  market shares based on FbP and 

respectively.  (CPFF 222-27; SPost a t  21; SPFF 135-135(a)). However, 

' 
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Sullivan report provides data on the overal l  magnetic flowmeter market, and 

estimates of Krohne's market share can be made from the information on the 

United States  magnetic flowmeter market i n  the report.  The Frost and Sullivan 

report was admitted into evidence, over respondents' ob ject ions ,  because of 

respondents' s p e c i f i c  rel iance on the report f o r  market share information i n  

the United S t a t e s  a f t e r  the patent issued. See Order No. 14.  On the basis  o f  

the report and Krohne's s a l e s ,  an estimate o f  the U.S. market share held by 

Krohne flowmeters 2-4 inches i n  diameter 

1.9 percent i n  1983 and 3 . 4  percent i n  1984, and then declined t o  2.7 percent 

- 

(FF 498(a-d)). For t o t a l  u n i t  s a l e s  by FLP and Krohne o f  f langeless 

magnetic flowmeters 2 to  4 inches in diameter, Krohne's sa les  represented 

(FF 4 7 7 ) .  

The above market share information should n o t  be interpreted to  mean that  

Krohne's share of the market would have been captured by FLP i n  Krohne's 

absence. Rather,  i t  provides some indication o f  Krohne's position i n  the 

overall  magnetic market f o r  meters 2 t o  4 inches i n  diameter, and shows that  

Krohne's market share As discussed e a r l i e r ,  

supra a t  85, complainant must show more than the f a c t  that  Krohne holds a 

s ignif icant  percentage o f  the United States  magnetic flowmeter market. 

Complainant must show that Krohne's sa les  o f  i n f r i n g i n g  meters actual ly  

displaced FLP s a l e s .  

( d )  Lost Sales 

Complainant's method for analyzing l o s t  sa les  consisted of cross 

referencing Krohne f langeless magnetic flowmeter customers d u r i n g  1984-85 w i t h  

F&P's MINI-MAG and K-MAG customer l i s t s  f o r  1982435.  On t h i s  b a s i s ,  
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cornplainant identified customers common t o  complainant and respondents. 

(See - CPFF 2 2 8 ) .  

magnetic flowmeters t o  these customers totaled and complainant 

refers t o  this  fac t  when discussing displacement o f  F6P's patented flowmeters 

by respondent. (See: CPFF 229 ;  CPost a t  30). 

According t o  complainant, Krohne's sales of flangeless 

- 
There are several flaws w i t h  complainant'e broad-brush analysis o f  lost  

sales.  F i r s t ,  Krohne's sales t o  these customers include sales o f  flowmeters 

under two inches i n  diameter, which  should not be included i n  the i n j u r y  

analysis,  as discussed ear l ier .  When an adjustment is made t o  include o n l y  

flowmeters 2-inches and over, Krohne sold about worth o f  flowmeters 

t o  these customers dur ing  1984-85. (FF 563(a)). Second, such an analysis 

, assumes that sales made by Krohne t o  a common FhP customer would have gone t o  

F6P i n  Krohne's absence. I n  a market where n o n - i n f r i n g i n g  competition is 

present, such an assumption cannot be made. See supra a t  85. I n  

establishing causation, complainant must present evidence that: 1) i t  lost  

sales t o  respondents rather t h a n  t o  n o n - i n f r i n g i n g  competition; and 2 )  

respondents' sales were a t  the expense o f  complainant rather than 

-- 

n o n - i n f r i n g i n g  competitors. Complainant has met the f i r s t  c r i t e r i a  by 

focusing on Krohne sales t o  common customers, so t h a t  any lost  sales t o  

n o n - i n f r i n g i n g  competition are excluded. (FF 563(a)). 

To meet the second c r i t e r i a ,  complainant need n o t  show that a sale made 

by Krohne would definitely have gone t o  F6P i n  Krohne's absence, See, e . g . ,  

Rowing Exercisers a t  282 .  Rather, complainant must show t h a t  t o  a particular 

customer where Krohne made a sale o f  an i n f r i n g i n g  product, F6P sold o r  

- 

offered f o r  sale a comparable patented product d u r i n g  a comparable 

time p e r i o d ,  o r  that the purchaser considered F6P's patented p r o d u c t  t o  be an 

alternative source o f  supply t o  Krohne f o r  the same application. A simple 
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cross-referencing OE common customers is not sufficient t o  meet t h i s  

c r i t e r i a .  See V p r t f c n l  M f l l f n g  t fnchfncs ,  CD a t  13. 

Complainant has s a t i s f i e d  the above c r i t e r i a  w i t h  respect t o  f o u r  

customers: 

In considering the purchase of Krohne magnetic flowmeters i n  1983, 

was concerned w i t h  how well the meter c o u l d  withstand abrasive materials ,  

since d i f f e r e n t  meters were being evaluated a t  a p i l o t  plant f o r  use w i t h  

coal  s l u r r i e s .  (FF 566). P r i o r  to  purchasing Krohne magnetic flowmeters i n  

1983, was using F&P non ceramic magnetic flowmeters, as well as other 

models. (FF 565). The Krohne flowmeters were n o t  purchased as d i r e c t  

replacements for  exis t ing F&P flowmeters, b u t  f o r  use i n  the coal  s lurry 

application. had concluded that the ceramic flow tube (spool) was 

superior t o  non-ceramic flow tube f o r  the coal  s lurry application,  and 

b o u g h t  Krohne meters w i t h o u t  opening the purchase to bids. (FF 567). Thus, 

purchased ceramic flowmeters from Krohne d u r i n g  the 1983-1984 

evnluntion per i od .  I n  1985 purchased complete Krohnc Flowmeters. (FF 

567-68). 

According t o  testimony, Krohne flowmeters were not purchased as 

replacements f o r  FhP flowmeters, b u t  f o r  a particular application where the 

ceramic spool out perfonned any other l i n i n g  that was available to  a t  the 

time. (FF 567). Regardless o f  whether purchased Krohne flowmeters as 

replacements f o r  exis t ing F&P flowmeters, o r  t o  meet expanding needs, the 

e f f e c t  on FiSP is the same i f  such purchases were a t  the expense o f  F&P. It  i s  

evident that flowmeters from F&P w o u l d  have been evaluated against Krohne 

flowmeters f o r  t h i s  application,  as was evaluating f lowmeters from s e v e r n l  

companies i n  addition t o  Krohne f o r  the coal s lurry appl icat ion,  and F h P  was a 
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s i f; ri t f 1 c d ri t s u 1) p 1 I e r t 0 

t l w  nvaluntion p c r i o d .  (FF 564-66). Although n vendor O E  Krohnc flowmeters 

t e s t i f i e d  t h a t  purchased the  Krohne flowmeter because o f  the  s u p e r i o r i t y  

of the ceramic tube,  the record is inconc lus ive  w i t h  respec t  t o  whether an F b P  

TEFZEL-liner could have been used f o r  t h i s  a p p l i c a t i o n  when the FbP K-MAG was 

not a v a i l a b l e .  (FF 567 ;  See FF 505) .  Furthermore, Krohne 

flowmeters purchased i n  1985,  valued a t  

i t s  K-MAG (ceramic tube)  a v a i l a b l e  t o  the  market (FF 568,  568(a ) ) .  Thus 

apparent basis for purchasing the  Krohne meter w l t h  the  ceramic tube,  would 

not apply f o r  purchases o f  these flowmeters. 

o f  f l a n g c l e s g  e lectromagnet ic  flowmeters d u r i n g  

- 
were purchased when FLP had 

Therefore ,  given the evidence t h a t  was evaluat ing both Krohne and FbP 

, flowmeters f o r  the c o a l  s l u r r y  a p p l i c a t i o n ,  the  second c r i t e r i a  above is met, 

and FbP could have made the s a l e s  t h a t  went t o  Krohne d u r i n g  the  1984-85 

period. Krohne's s a l e s  t o  o f  magnetic f lowneters ,  2-4 inches i n  diameter,  

W P  T P  i n  1984 and i n  1985. (FF 568).  

The evidence shows that  Krohne was i n  d i r e c t  competit ion w i t h  FbP f o r  

sales o f  comparable flowmeters,  for comparable u s e s ,  during comparable time 

periods.  (FF 581-89). Purchase orders  issued by t o  Krohne from June 4 ,  

1385 t o  September 2 6 ,  1985 were based on competi t ive  bids .  FbP, Krohne, and 

Rosemount had submitted bids  f o r  t h i s  order ,  and Krohne submitted an addendum 

b i d .  Krohne was awarded the order based on the  lowest p r i c e .  The FbP meters 

included one MINI-MAG w i t h  TEFZEL l i n e r  and one K-MAG w i t h  a ceramic spool 

(both remote mounted). The Krohne meters were an ALTOFLUX X-1000 meter,  

i n c l u d i n g  two 3 - i n c h  €lowmeters,  and a spare 3-inch primary. The K r o h n c  

X-1000 meter was lower-priced than the  FbP If-NAG. (FI: 581).  I n  
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Junc-July 1905, purchased Erom Krohne two 3 - i n c h  ALTOFLUX X-1000 

flowmetcrs, and i n  August-September 1985 purchased two 2-inch ALTOFLUX 

x-1000 primaries. 

I n  1986, Krohne flowmeters were specif ied by an engineer to  replace 

FhP K-MAG flowmeters because of technical  problems associated w i t h  

i n s t a l l a t i o n  and cal ibrat ion of the K-MAG. (FF 588). The s ize  of these 

meters and the volume o f  sa les  were n o t  specif ied.  

Based on the f a c t  that Krohne and F&P competed d i r e c t l y  f o r  sa les  t o  

c o u l d  have gone t o  F6P. The t o t a l  value of sa les  by Krohne t o  

these purchases was i n  1985. (FF 582-83). 

( i i i ) .  

I n  the course of purchasing f langeless magnetic flowmeters, Bailey 

s o l i c i t s  a l ternat ive  bids to  get  comparison p r i c i n g ,  i n c l u d i n g  prices from FhP 

and Krohne. On occasion, purchases Krohne flowmeters instead of FhP 

flowmeters f o r  the same application,  i f  the Krohne price i s  b e t t e r ,  althorigh 

according t o  a purchaser, prices from all suppliers are  pretty much the 

same w t t h  a few hundred dollars difference.  (FF 595). I n  1983, Krohne and 

signed an OEEt agreement whereby would market Krohne magnetic 

flowmeters under the Krohne l a b e l ,  principally f o r  system sales .  (FF 604).  

Yrohne's pr ices  to were lower than i t s  average- s n l c s  

price f o r  t o t a l  sa les .  

qreement does n o t  preclude Krohne America from competing w i t h  f o r  t lie 

same business. (FF 604, 604(a) 598). Therefore, respondents' argument 

(RRFF 33(e))  that FhP was n o t  a viable source o f  supply t o  because FhP 

competed w i  t h  i s  not  val id ,  s ince Krohne i t s e l f  also competed w i t h  

(Compare FF 596-97, 597-602 w i t h  FF 663). The O ~ f  

(FF 604). 
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Because flowmeters from F6P are  considered by as viable 

a l ternat ives  t o  Krohne flowmeters for  the same applications,  s a l e s  made by 

could have gone t o  F6P. (See supra a t  88). Krohne sold t o  

worth o f  f langeless magnetic flowmeters 2-4 inches i n  diameter 

- Krohne t o  

i n  1984, and i n  1985. (FF 596-97, 599-603). 

( i v )  

purchased both F6P and Krohne f langeless magnetic 

flowmeters d u r i n g  comparable time periods, w i t h  Krohne s e l l i n g  i ts  DELTAFLUX, 

and FbP s e l l i n g  i t s  MINI-MAG. (FF 605-13). I n  July, 1985, Krohne's price t o  

f o r  three 2 - i n c h  DELTAFLUX meters was apiece. (FF 611). 

I n  the same m o n t h ,  F6P quoted t o  f o r  i t s  2-inch 
I 

MINI-MAG, and it  appears that purchased such a meter from F6P 

i n  December 1985. (Compare FF 610 and FF 613) .  These pr ices  are  not exactly 

comparable because o f  differences between the two meters i n  l i n e r  material and 

accuracy (DELTAFLUX: ceramic l i n e r ,  2 X  e r r o r ;  MINI-MAG: t e f l o n  l i n e r ,  1 X  

error) .  (FF 509). * 

F6P was a viable supplier to  and therefore 

could have purchased additional F6P flowmeters i n  the absence of 

Krohne. (See supra a t  88).  purchased worth  o f  Krohne 

flowmeters of 2-4 inches i n  diameter i n  1984, and i n  1985. (FF 6 0 5 4 9 ,  

-- 

611). 

Purchases by these f o u r  customers 

o f  Krohne f langeless magnetic flowmeters, 2-4 inches i n  diameter, totaled 

i n  1984 and i n  1985.- 49' Such purchases represented 1.2 

- 4 9 /  
flowmeters, 2-4 inches i n  diameter, d u r i n g  1984-85, including 

625-30). While i t  i s  l i k e l y  t h a t  F6P would have made some o f  these sales  i n  
the absence o f  Krohne, complainant provided no evidence, such as invoices o r  
b i d d i n g  reports ,  showing that FhP's patented flowmeter was considered a viable 
a l ternat ive  source t o  Krohne's flowmeters d u r i n g  1984-85, when Krohne's 
flowmeters were actual ly  purchased. A t  l e a s t  one customer, t e s t i f  fed 

Other FbP customers a lso  purchased Krohne f langeless magnetic 

(FF. 563(a),  570-74, 614-23, 
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percent of combined Rrohne and F&P s a l e s ,  2-4 inches i n  diameter, i n  1 9 8 4 ,  and 

2 . '  percent i n  1385 .  (FF 490-32). 

( e ) .  Price Competition 

From d i r e c t  price comparisons, there have been some instances o f  underselling 

by Krohne based on an analysis  o f  actual  bid prices a t  the individual customer 

l e v e l  f o r  the FbP K-MAG and the Krohne ALTOFLUX-1000.- 50/ 

The FbP K-MAG and the Krohne ALTOnUX X-1000 are  most comparable 

technical ly ,  s ince both  have ceramic spools and t h e i r  accuracy d i f f e r s  by 0 .5  

percentage point ,  compared to  an accuracy difference of 1.0 percentage point 

between the K-MAG and DELTAFLUX. (FF 509) .  

(Footnote continued from page 92) 
that i t  has not been approached d i r e c t l y  by FbP over t h e  l a s t  s i x  or seven 
years. (FF 573). 

- 50/ 
l i s t  pr ice  comparisons reveal l i t t l e  concerning actual  pr ice  competition. 
(See - FF 656, 660-61, 662-63, 665, 666-67, 672). I n  addition, competitors 
s e l l i n g  flowmeters n o t  covered by the '982 patent have a lso  been aggressive 
w i t h  respect to  p r i c i n g ,  and F&P has discounted heavily i n  competition w i t h  
these other domestic suppliers. (FF 635, 642, 646-51, 672). Complainants, 
respondents, and s t a f f  have each estimated margins of underselling o r  
oversel l ing by adjusting l i s t  prices t o  account f o r  discounting, technical 
di f ferences ,  and additional costs .  (See: CPFF 205-21; RPFFR Ell-E15; SPFF 
118-30). Complainant and s t a f f  conclude that  Krohne undersold F&P; respondent 
concludes that Krohne's flowmeters were higher priced. _However, i n  the price 
analyses performed by the parties  multiple assumptions were made i n  making 
adjustments to  l i s t  prices.  The r e s u l t  i s  that t h e i r  pr ice  comparisons a r e  
unreliable.  S p e c i f i c a l l y ,  complainant assumes a discount from FCP's l f s t  
price of percent f o r  the F&P MINI-MAG and percent for  the F&P 
K-MAG. (Compare CPFF 207 and 208). However, the record shows that i n  
competitive s i tuat ions  F&P often discounted between percent d u r i n g  
1985. (FF 672-74). S t a f f  does n o t  f a c t o r  any discount i n t o  F&P's l f s t  
p r i c e s ,  b u t  applies Krohne's discount multiplier  t o  Krohne l i s t  prices.  
SPFF 118, 124-25, 129). Respondent adds a i n s t a l l a t i o n  charge f o r  remote 
e lectronics  t o  Krohne's price b u t  does n o t  add a similar  i n s t a l l a t i o n  charge 
t o  FbP's price.  althoujzh the record shows that t h i s  additional charge w o u l d  be 

B o t h  F&P and Krohne have l i s t  p r i c e s ,  but  because of  heavy discounting, 

- 

(See - 

incurred by customers Gf b o t h  complainant ( i n  addition t o  the 
the remote e lectronics  o p t i o n )  and responde= f o r  a flow meter w i t h  remote 

charge for 
' 

electronics .  (FF 668-69; - See RPFFR E78, E79). I n  short ,  the aggregate price 
analysis  o f  each party has serious flaws. While r e l i a b l e  average prices f o r  
Krohne can be estimated based on u n i t  values o f  actual  s a l e s ,  comparable da tn  
arr! n o t  available for F&P. (See FF 662-63). - 

93 



Direc t  p r i c e  comparisons in the  record per ta in  t o  the fol lowing.  I n  June 

1385, Krohne b i d  

f o r  a + i n c h  K-MAG for quotes t o  (FF. 581-83). Krohne was 

awarded the  bid on the basis o f  price. I n  an e a r l i e r  bidding 

s i t u a t l o n  i n  1984 ,  involving Krohne's ALTOFLUX-1000 and FCP's M I N I - M A G ,  FCP 

won on the b a s i s  of the lowest price. (FF/589).- 52/  

f o r  two 3 - i n c h  ALTOFLUX X-1000's and F&P b i d  

(FF 581).- 51/ 

For sales t o  

Krohne made i t s  s a l e s  of DELTAFLUX and ALTOF'LUX X-1000 flowmeters 

because of  lower pr ice .  (FF 595-604). s o l i c i t s  a l t e r n a t i v e  bids t o  

g e t  comparative p r i c i n g ,  i n c l u d i n g  b i d s  from FhP, and entered i n t o  an 

OEM agreement w i t h  Krohne whereby purchased flowmeters,  two inches 

and above i n  diameter ,  from Krohne during 1984-85. (FF 595,  604) .  P r i c e s  

paid by f o r  ALTOFLUX X-1000 flowmeters were an average o f  f o r  

' the 2 - t n c h ,  for the  3 - i n c h ,  and € o r  the  4-inch models. (FF 597,  

601) .  These p r i c e s  were approximately lower than Krohne's 

o v e r a l l  average s a l e s  prices d u r i n g  1984. (Compare FF 597,  601 w i t h  FF 663). 

Rased on the  foregoing,  v iz .  domestic industry d e c l i n e s  i n  s a l e s  and - 
p r o f i t s ,  the domestic industry operating wel l  below c a p a c i t y  and w i t h  

increased inventory,  s h i f t  i n  market s h a r e ,  l o s t  s a l e s  and p r i c e  competi t ion,  

the adminis t ra t ive  law judge f i n d s  that  complainant has met i t s  burden o f  

proof by a preponderance o f  evidence that  the domestic industry  has been 

. s u b s t a n t t a l l y  in jured by the respondents' a c t i v i t i e s  i n  the United S t a t e s .  

- 51J Few p r i c e  comparisons between these  two models may be explained by the 
f a c t  that  FdP's s a l e s  of  i t s  K-MAG began only i n  A p r i l  1985 and have been o f  
s i g n i f i c a n t l y  smal ler  volumes than f o r  i t s  MINI-ElAG flow meter,  w h i c h  does not 
use a ceramic spool .  (FF 490,  501).  

- 5 2 /  
relative t o  F6P's TEFZEL-lined flowmeter. 

Howe.ver, t h i s  p r i c e  compartson involves a Krohne ceramic spool flowmeter 
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, 

(2). Tcndcnry t c  S 1 r b s t ~ n t f ~ 7 l l y  Tnjtire 

Mien an assessment of the market i n  the presence o f  the accused imported 

product demonstrates re levant  condit ions  o r  circumstances from w h i c h  probable 

f u t u r e  i n j u r y  can be i n f e r r e d ,  a tendency t o  s u b s t a n t i a l l y  i n j u r e  the domestic 

industry has been shown. Certain  Combination Locks,  Inv. 337-TA-45, RD a t  24 

(1979) .  Relevant condit ions  o r  circumstances may i n c l u d e  f o r e i g n  c o s t  

advantage and production c a p a c i t y ,  a b i l i t y  o f  the  imported product t o  

undersell. complainant's product,  and t h e  p o t e n t i a l  a n d  i n t e n t  t o  penetrate  the 

United S t a t e s  market. Certain Methods f o r  Extruding P l a s t i c  Tubing, I n v .  

337-TA-110, 218 U.S.P.Q. 248 ( 1 9 8 2 ) ;  Reclosable  P l a s t i c  Bags, I n v .  

337-TA-22,192 U.S.P.Q. 674 (1977) .  

The l e g i s l a t i v e  h i s t o r y  o f  s e c t i o n  337 i n d i c a t e s  t h a t  "where unfa i r  

methods and a c t s  have resul ted  i n  conceivable  l o s s  o f  s a l e s ,  a tendency t o  

s u b s t a n t i a l l y  i n j u r e  s u c h  industry has been es tab l i shed . "  Trade Reform Act of 

1973,  Report of the  House Comm. on Ways and Means, 11. Rep. No. 93-571. .93 

Cong. 1 s t  Sess.  a t  78 (1973) ,  c i t i n g  I n  r e  Von C l e m ,  108 U.S.P.Q. 371 

(C.C.P.A. 1955) .  I n  discussing the  l e g i s l a t i v e  h i s t o r y  of  s e c t i o n  3 3 7  the  

Commission noted i n  Opt ica l  Waveguide F i b e r s ,  I n v .  337-TA-189, USITC Pub. 1754 

(1985),  t h a t  t h i s  "sentence is an apparent attempt to  c h a r a c t e r i z e  the holdina 

i n  Von Clemm, r a t h e r  than a concurrent explanation of  the provision r e l a t i n g  

t o  tendency t o  s u b s t a n t i a l l y  i n j u r e .  ... The major i ty  opin-ion in Von Clemm d l d  

not e x p l i c i t l y  r e f e r  t o  'conceivable l o s s e s  o f  s a l e s '  but  affirmed the .: 

Commission's determination on tendency t o  i n j u r e  which was made on the b a s i s  

o f  ever increas ing  imports which undersold complainants a r t i c l e s "  Waveguide 

F i b e r s ,  CD a t  1 3 ,  1 4 ,  n .  9. 

The i n j u r y  requirement has never been a l t e r e d  by Congress,  and i n  f a c t  

Congress express ly  r e j e c t e d  a n  attempt t o  e l iminate  t h i s  element from sec t fnn  
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3 3 7  i n  the Trade Reform Act o f  1973. Textron v. U . P .  International Trade 

r n - f s s f o n ,  7 5 3  F.2d 1019, 1023, U.S .P .Q.  625 (Fed. Cir. 1985) ,  c i t i n g  11. 

Kaye, e t  a l . ,  International  Trade Pract ice  s6.05 n . 1  (1984). Although t h i s  

l e g i s l a t i v e  history suggests a low threshold w i t h  respect t o  the "tendency" 

language of section 3 3 7 ,  the injury has t o  be a substantive and c l e a r l y  

foreseen threat to  the future of the industry, not based on a l l e g a t i o n ,  

conjecture,  or  mere p o s s i b i l i t y .  I n  the Matter of  Certain Braiding Machines, 

Znv. 337-TA-130 (1983);  I n  the Matter of Expanded Unsintered 

Polytetraflouroethylene i n  Tape Form, Inv. 337-TA-4 (1976). 

Complainant has argued that where the unfair  a c t s  have resulted i n  a 

conceivable loss of s a l e s ,  a tendency to  substant ia l ly  injure has been 

I established,  and that even i n  the absence of  demonstrated l o s t  s a l e s ,  a 

tendency to substant ia l ly  injure can be shown. The cases the complainant 

c i t e s  do not ,  however, support such broad statements and must be viewed i n  the 

factual  context i n  w h i c h  they arose. I n  Certain Surveying Devices, the 

Commission found l o s t  sa les  and customers, a 5 percent market share by 

respondent, and further that  respondent aggressively sought to  expand i t s  U.S.  

sa les .  208 U.S.P.Q. a t  51-52. Certain Apparatus For Continuous Production of 

Copper Rod, I n v .  337-TA-52, 206 U.S.P.Q. 138 (1979) involved an i n d u s t r y  where 

the loss of a s ingle  s a l e  could cause substantial  injury. 

161. Srich i s  not the case i n  the present investigation.  

206 U.S.P.Q. a t  

The Commission considered the issue of tendency to in jure  a t  Length i n  

Waveguide Fibers ,  and made c l e a r  that although the burden in an inte l lect i ia l  

property right case i s  l e s s  s tr ingent ,  complainant s t i l l  must establish 

through r e l i a b l e ,  probative, and substantial  evidence of record, t h a t  a 

tendency to  substant ia l ly  injure e x i s t s .  Complainant has met t h i s  burden i.n 

the present inve s t iga t io n . 
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Complatnant can meet domestic requlrernents. (supra a t  ). Respondents 

\lave argued that  complainant cannot meet U . S .  demand Eor the patented 

n r t i c l e .  

domestic production, and because complainant has so st ipulated,  (FF 685), that 

respondents' future domestically produced products could not be considered 

indic ia  of injury. (RPost a t  9, 10 c i t i n g  Waveguide Fibers) .  Waveguide 

Fibers does not support respondents' argument, however. That investigation 

involved a respondent that  was actual ly  b u i l d i n g  a domestic f a c i l i t y ,  had 

invested a substantial  amount o f  money i n  the U.S. f a c i l i t y  and had a current 

work force of over 110 people. CD a t  8, 9 ,  I D  a t  111, 1 1 2 .  The f a c t  that 

Krohne is considering producing products, i n c l u d i n g  those that infringe FbP's 

Respondents a lso  argue that  because respondents are  considering 

' 9 8 2  patent,  does not remove the threat  the imported products w i l l  b r i n g  t o  

the domestic industry. Krohne could decide f o r  business reasons n o t  t o  b u i l d  

R domestfc f a c i l i t y ,  o r  m i g h t  b u i l d  one but  n o t  €or  several years. Therefore, 

any tentative plans by Krohne t o  produce the subject  product i n  the United 

States  bears l i t t l e  weight on the tendency issue. 

Cost o f  production comparisons are  not helpful in t h i s  investigation 

because FbP's and Krohne's cost  data are  on n dif ferent  b a s i s ,  w i t h  F&P's 

c o s t s  i n c l u d i n g  the e lectronic  converter,  and Krohne's cost  excluding i t .  

(FF 675-78). However, p r o f i t  margins a t  both Krohne Germany and Krohne 

America show that i f -  necessary. In 

Jan.-Oct. 1985, Krohne Germany's gross p r o f i t  (net p r o f i t s  not provided)-was 

of i t s  s a l e s  t o  Krohne America f o r  ALTOFLUX X-1000 and DELTAFLLR 

flowmeters. (FF 6 8 2 ,  683).- 53' Krohne America's net p r o f i t  was of 

- 531 h problem w i t h  using g r o s s  p r o f i t s  as an indicator o f  price f l e x i b i l i t y  
(Footnote continued t o  page 9 8 )  
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i t s  s a l e s  i n  1985 f o r  flowmeters 2-4 inches i n  diameter.  (FF 5 6 2 ) .  For sales 

t o  an account w i t h  whom Krohne had signed an OEM agreement Kro hne ' s 

prices were below i t s  average price f o r  o v e r a l l  s a l e s ,  an 

iHdication of i t s  p r i c e  f l e x i b i l i t y  w i t h  respec t  t o  important accounts.  

(Compare FF 596-97, 599-602 w i t h  FF 663). 

Respondents argue that  the c a p a c i t y  of Krohne Germany t o  supply the U.S. 

market i s  l i m i t e d ,  given i t s  o ther  worldwide commitments. (RPost a t  1 4 ) .  

Exports  t o  the United S t a t e s  accounted f o r  about o f  Krohne 

Germany's 1985 production,  and Krohne Germany a s s e r t e d  t h a t  th i s  represented 

the proportion o f  i t s  c a p a c i t y  a v a i l a b l e  t o  the  United S t a t e s .  (Compare FF 

442 and 679). Addi t iona l ly ,  although Krohne America attempts t o  

(FF 680). 

Although Krohne Germany may have no i n t e n t i o n  o f  increas ing  shipments t o  

the United S t a t e s ,  and , the record i n d i c a t e s  

that  respondents have demonstrated the a b i l i t y  t o  compete e f f e c t i v e l y  i n  the 

Un€ted S t a t e s ,  and the i n t e n t i o n  t o  remain a f a c t o r  i n  the United S t a t e s  

market. 

(FF 679). Krohne's a b i l i t y  to  

(Footnote continued from page 9 7 )  
i s  that  not a l l  c o s t s  have been taken i n t o  account.  For example, i n  F&P's 
c a s e ,  the net  p r o f i t s  were about percent lower than gross p r o f i t s  f o r  t h e  

' K-PWG. (FF 490) .  



ct.)mpete i s  dernonstrated by evidence of l o s t  s a l c s , x ’  a s  well  a s  the 

(:;1pahtLfty to  continue makfrig s a l e s  t o  the U.S. market. I t s  in tent ion  t o  

remain a competitor i n  the United S t a t e s  is demonstrated by severa l  f a c t o r s .  

Respondents have a network o f  35 independent s a l e s  representa t ives  i n  the 

United S t a t e s .  (FF 690).  Although Krohne America’s s h i p m e n t  l e v e l s  

r e l i a n c e  on s u c h  a s t a t i s t i c  t o  p r o j e c t  f u t u r e  trends i n  imports is 

u n r e l i a b l e ,  e s p e c i a l l y  i n  l i g h t  o f  the  from Krohne 

Germany during 1983-85 and Krohne America’s inventory l e v e l s  o f  flowmeters. 

(FF 442, 444, 689 ,  691) .  

For the above reasons ,  the adminis t ra t ive  law judge f i n d s  that  

I complainant has met its burden of proof by a preponderance o f  evidence t h a t  

there  is a tendency t o  s u b s t a n t i a l l y  i n j u r e  the domestic industry by reason o f  

respondents’ importation and s a l e  of  f l a n g e l e s s  e lectromagnet ic  flowmeters,  2 

t o  4 inches i n  diameter.  

In sum, complainant F&P has shown t h a t  there  e x i s t s  an e f f e c t  and 

tendency to  s u b s t a n t i a l l y  i n j u r e  the domestic industry.  

54/ The OEM agreement between Krohne 6 was sfgned on June 3 ,  1983. 
The agreement is e f f e c t i v e  f o r  one year and is automat ica l ly  renewed 
t h e r e a f t e r ,  unless  i t  i s  terminated by e i t h e r  party  upon wr i t ten  n o t i f i c a t i o n  
a t  l e a s t  90 days before the expira t ion  o f  the  current  term. Thus, Krohne w i l l  
continue s e l l i n g  t o  a t  l e a s t  u n t i l  June 1987. Considering i t s  s a l e s  t o  

- 

i n  1985 a lone were almost 
the e x i s t e n c e  of the agreement is important i n  tha t  i t  shows the 

l ike l ihood o f  continued s a l e s  o f  the  i n f r i n g i n g  meters.  (FF 6 0 4 ( a ) ) .  
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FINDINGS OF FACT 

JURISDICTION 

1. The Commission has in rem and subject matter jurisdiction in this 

investigation, under section 337, since the complaint alleged unfair methods 

of competition and unfair acts involve the importation into, and sale in, the 

United States of certain unitary electromagnetic flowmeters with sealed coils 

by reason of alleged infringement of the claims of the '982 patent, the 

alleged effect or tendency of which is to destroy or substantially injure an 

industry, alleged to be efficiently and economically operated in the United 

States. 

I 2. The Commission has in personam jurisdiction over all the parties to 

this investigation. A l l  parties have appeared and litigated the issues in the 

investigation. 

THE PARTIES AND PRODUCTS 

3. Complainant, F6P is a Pennsylvania corporation having its principal 

place of business at 200 Witmar Road, Horeham, Pennsylvania. (CX-3). 

4. F6P's business activities include the manufacture and sale of process 

and control instruments, equipment and systems, including maintenance services 

and replacement parts fur measurement, recording and control o f  liquid and 

gaseous fluid flow. (CX-3) .  

5. F&P, under the '982 patent, sells two models of flangeless flowmeters 

designated by the trademarks MINI-MAG and K-MAG. The flangeless meter 

disclosed by the '982 patent is a more compact structure than any prior art 

100 



device whether of the flanged or flangeless design. A 4" MINI-MAG, the 

largest of the MINI-MAG flowmeters, weighs only 31 pounds. The closest prior 

art magnetic flowmeter is the 6"  Mag 10D1435 (COPA-X). 

selling its MINI-MAG in the United States in 1982. 

K-MAG magnetic flowmeters in sizes smaller than 2 inches are not built in 

accordance with the '982 patent. (Riester CX-1 at 5; RX-113 at Stipulation 5 ;  

CX-72 at 00037; CX-39; FF 273; Diem CX-2 at 4; FF. 356). 

Complainant was 

Complainant's MINI-MAG and 

6. FbP conducts administrative and manufacturing operations in the 

United States, Canada, Germany, France, Italy, Belgium and Mexico. (RX-42 

at 4). 

7. FbP leases facilities in France, England, Australia, Spain, Sweden, 

The Netherlands, Finland and the United States. (RX-42 at 4). 

8. FbP has subsidiaries and divisions in Belgium, Austria, England, 

Finland, France, Federal Republic o f  Germany, Italy, The Netherlands, Spain, 

Sweden, Australia, Canada, Mexico and the United States. (RX-35 at 00423). 

9. Respondents in this investigation are Krohne Messtechnik GmbH h 

Company KG (Krohne Messtechnik) located in Duisburg, Federal Republic of 

Germany and Krohne-America, Inc. (Krohne-America) Dearborn Road, Peabody, 

Massachusetts, (Notice of  Investigation). 

10. Krohne America is a wholly owned United States subsidiary of Krohne 

Messtechnik. (RX-113 at Stipulatiae 2). 

11. Krohne Messtechnik and Rheometron AG (Rheometron), an affiliated 

company located in Basel, Switzerland, manufacture various types of flow and 

level instruments, including the ALTOFLUX X-1000 and DELTAFLUX magnetic 

flowmeters which are in issue in this investigation. (RX-113 at 

Stipulation 1). 
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12. The ALTOFLUX X-1000 and DELTAFLUX magnetic flowmeters are sold in 

the United States by Krohne America and independent representatives. (RX-113 

at Stipulation 4). 

13. The DELTAFLUX flowmeters are available in sizes 1/2", l", 1 1/2", 

2", 3" and 4" (pipe diameter conduit), The ALTOFLUX flowmeters are available 

in 1/10", 1/8", 1/4", 3/8" as well as in all of the Deltaflw flowmeters 

sizes. (Beahm, Rx-1 at para. 30, See FF 381 and 382 for additional details 

about the DELTAFLUX AND ALTOFLUX). 

- 

14. Neither Krohne Messtechnik nor Krohne America presently maintains 

facilities in the United States for the production of electromagnetic 

flowmeters. However, for a number of business considerations, including 

better local control of the availability of products for the U.S. market, 

Krohne America is actively considering commencing domestic production of 

certain products, including ALTOFLUX X-1000 and DELTAFLUX magnetic 

flowmeters. (RX-113 at Stipulation 3). 

I 

THE '982 PATENT 

15. The '982 patent in issue i s  titled "Unitary Electromagnetic 

Flowmeter With Sealed Coils." 

No. 398,809 filed July 16, 1982 to Roy F. Schmoock, 

assigned to F6P. (RX-171). 

It issued December 20, 1983 on application Ser. 

On its face it i s  

16. As disclosed in the '982 patent, Application Ser. No. 398,809 is a 

"division" of Ser. No. 174,609 filed August 1, 1980 and which issued as U. S. 

Letters Patent No. 4,358,963 (the '963 patent), Ser. No. 174,609 is a 

continuation-in-part of Ser. No. 75,037 filed September 12, 1979 and which 

, issued as U. S. Letters Patent No. 4,253,340 (the '340 patent). Ser. 75,037 
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i s  a c o n t i n u a t i o n - i n - p a r t  o f  S e r .  No. 8 1 1 , 2 7 6  f i l e d  June 2 9 ,  1 9 7 7  and which 

i s s u e d  as U. S. L e t t e r s  P a t e n t  No. 4 , 1 8 1 , 0 1 8  (the '018 patent). S e r .  No. 

8 1 1 , 2 7 6  is a d i v i s i o n  of S e t .  No. 7 7 1 , 4 2 0  f i l e d  Feb. 2 3 ,  1 9 7 7  and which i s s u e d  

as U. S. L e t t e r s  P a t e n t  No. 4 , 0 9 8 , 1 1 8  ( t h e  '118 p a t e n t ) .  Roy F. Schmoock i s  

t h e  named i n v e n t o r  o f  e a c h  o f  t h e  ' 9 6 3 ,  ' 3 4 0 ,  '018 and '118 p a t e n t s ,  and e a c h  

of t h e  p a t e n t s  i s  a s s i g n e d  on i t s  face t o  compla inant  F6P. The p o r t i o n  of t h e  

s e v e n t e e n  year term of t h e  ' 9 8 2  p a t e n t  subsequent  to  t h e  Nov. 1 6 ,  1 9 9 9  

e x p i r a t i o n  date o f  t h e  ' 9 6 3  p a t e n t  has been d e d i c a t e d .  (RX-171; RX-165; 

RX-164; RX-167; RX-163; CX-83 a t  B a t e s  500960) .  

Claims o f  t h e  ' 9 8 2  P a t e n t  

1 7 .  The ' 9 8 2  p a t e n t  c o n t a i n s  s i x  product  claims. Claims 1-6, r e a d :  

1. A f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter  u n i t  
i n t e r p o s a b l e  between t h e  end f l a n g e s  o f  t h e  
upstream and downstream p i p e s  o f  a l i n e  
c o n d u c t i n g  a f l u i d  whose f l o w  rate i s  t o  be 
m e t e r e d ,  t h e  end f l a n g e s  o f  t h e  p i p e s  having a 
predetermined d i a m e t e r  and a c i rc le  o f  b o l t  
h o l e s ,  s a i d  u n i t  compris ing :  

A. a c y l i n d r i c a l  metal housing having  a n  
external d i a m e t e r  which is  smaller than  t h a t  
o f  t h e  circle whereby when t h e  u n i t  i s  
i n t e r p o s e d  between t h e  end f l a n g e s  of. t h e  
p i p e s ,  t h e  housing l i e s  w i t h i n  t h e  c i rc le  and 
t h e  f l a n g e s  are br idged by b o l t s  p a s s i n g  
through t h e  h o l e s  t o  encage  t h e  u n i t  and - 
s u b j e c t  i t  t o  a compress ive  f o r c e  e f f e c t i n g  a 
f l u i d  seal ;  

B. a non-magnetic s p o o l  c o a x i a l l y  d i s p o s e d  
w i t h i n  s a i d  housing and provided w i t h  end 
f l a n g e s  which are s e a t e d  a g a i n s t  t h e  ends o f  
t h e  upstream and downstream p i p e s  and d e f i n e  
w i t h  s a i d  housing an i n t e r n a l  c a v i t y ,  s a i d  
spool forming a f l u i d  c o n d u i t  having a 
l o n g i t u d i n a l  f l o w  axis  which j o i n s  t h e  
upstream and downstream p i p e s ,  s a i d  s p o o l  
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having a s t r e n g t h  s u f f i c i e n t  t o  wi ths tand  t h e  
p r e s s u r e  of f l u i d  f lowing i n  t h e  c o n d u i t  and 
s a i d  compressive f o r c e ;  

C. a pair of e lec t romagnet ic  c o i l s  disposed 
a t  diametr ical ly-opposed s i d e s  of s a i d  s p o o l  
t o  create a magnetic f i e l d  whose l i n e s  of 
f l u x  extend a c r o s s  t h e  c o n d u i t ,  s a i d  c o i l s  
l y i n g  on a c o i l  a x i s  which i s  normal t o  s a i d  
f low axis;  and 

D. a pair  of e l e c t r o d e s  mounted on s a i d  
spool  a t  diametr ical ly-opposed p o s i t i o n s  
along an  e l e c t r o d e  axis  perpendicular  b o t h  t o  
t h e  c o i l  a x i s  and t o  t h e  f l o w  axis whereby 
t h e  f l u i d  which f lows through t h e  c o n d u i t  
i n t e r s e c t s  said l i n e s  of f l u x  t o  induce a 
s i g n a l  i n  s a i d  e l e c t r o d e s  which i s  a f u n c t i o n  
of f low rate. 

2. A u n i t  as set  f o r t h  i n  claim 1, wherein s a i d  
c o i l s  are disposed i n  s a i d  c a v i t y .  

3. 
c o i l s  are saddle-shaped. 

A u n i t  a s  set f o r t h  in claim 2 ,  wherein s a i d  

4. 
c o i l s  conform t o  t h e  c u r v a t u r e  of t h e  housing. 

A u n i t  a s  se t  f o r t h  i n  claim 3, wherein s a i d  

5. A u n i t  a s  set f o r t h  i n  claim 2 ,  wherein said 
c y l i n d r i c a l  housing i s  formed of fe r romagnet ic  
material which j o i n s  s a i d  electromagnet  c o i l s  t o  
d e f i n e  a magnetic c i r c u i t  therewi th .  

6. 
as set f o r t h  i n  c l a i m  2 ,  wherein s a i d  housing 
i n c l u d e s  a t  least  one hole  i n t o  which one may 
pour a p o t t i n g  compound t o  embed t h e  c o i l s  
d i sposed  i n  s a i d  c a v i t y .  

A f l a n g e l e s s  e lec t romagnet ic  flowmeter u n i t  

Only claims 1-5 a r e  in i s s u e  i n  t h i s  i n v e s t i g a t i o n .  

(RX-171, Prehea t ing  Tr. a t  111). 

Disc losure  of t h e  ' 982  p a t e n t  

18. The a b s t r a c t  of t h e  ' 982  p a t e n t  r e a d s :  

A compact e lec t romagnet ic  flowmeter u n i t  
i n t e r p o s a b l e  between t h e  f langed  ends of 
upstream and downstream l i n e  p i p e s  f o r  
meter ing f l u i d  passing through t h e  l i n e ,  t h e  
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u n i t  be ing  s u b j e c t  t o  compress ion  by t h e  
f l a n g e d  p i p e  ends t o  e f f e c t  a f l u i d  seal .  
The f lowmeter  i s  c o n s t i t u t e d  by a 
non-magnetic metal s p o o l  o f  h i g h  s t r e n g t h  
whose i n n e r  s u r f a c e  i s  p r o t e c t i v e l y  c o v e r e d  
by a n  i n s u l a t i n g  l i n e r  t o  p r o v i d e  a f l o w  
c o n d u i t  f o r  t h e  f l u i d .  
spool  and c o n c e n t r i c  t h e r e w i t h  i s  a 
c y l i n d r i c a l  housing f a b r i c a t e d  o f  
f e r r o m a g n e t i c  material, t h e  housing b e i n g  
formed by complementary h a l f - p i e c e s  which 
i n c l u d e  end plates that j o i n  t h e  
c o r r e s p o n d i n g  ends o f  t h e  s p o o l  t o  d e f i n e  a n  
a n n u l a r  i n n e r  chamber. Mounted a d j a c e n t  t h e  
i n n e r  s u r f a c e  o f  t h e  h a l f - p i e c e s  a t  
d i a m e t r i c a l l y - o p p o s e d  p o s i t i o n s  a l o n g  a c o i l  
axis normal t o  t h e  l o n g i t u d i n a l  f l o w  axis 
are r e l a t i v e l y  t h i n  c o i l s  which are shaped 
t o  conform t o  t h i s  s u r f a c e  t o  d e f i n e  
e l e c t r o m a g n e t s .  E l e c t r o d e s  are supported  on 
t h e  s p o o l  a t  d i a m e t r i c a l l y - o p p o s e d  p o s i t i o n s  
a l o n g  an e l e c t r o d e  axis a t  r i g h t  a n g l e s  t o  
t h e  c o i l  axis. The i n n e r  chamber i s  f i l l e d  
w i t h  a p o t t i n g  compound t o  seal in t h e  
e l e c t r o m a g n e t s  and t h e  e l e c t r o d e s .  

Surrounding t h e  

(Rx-171). 

19. Under t h e  heading BACKGROUND OF INVENTION t h e  '982 p a t e n t  d i s c l o s e s  

t h a t  its i n v e n t i o n  relates g e n e r a l l y  t o  e l e c t r o m a g n e t i c  f l o w m e t e r s ,  and more 

p a r t i c u l a r l y  t o  a f l a n g e l e s s  f lowmeter  having a c y l i n d r i c a l  housing and whose 

components are i n t e g r a t e d  t o  form a h i g h l y  compact ,  low-cost  u n i t  t h a t  may be 

readily i n s t a l l e d  i n  a f l o w  l i n e  between t h e  f l a n g e d  ends o f  t h e  upstream and 

downstream p i p e s ,  t h e  f lowmeter  i n c l u d i n g  r e l a t i v e l y  t h i n  e l e c t r o m a g n e t i c  

c o i l s  which conform t o  t h e  i n n e r  s u r f a c e  o f  t h e  h o u s i n g ,  (RX-171, c o l .  1 ,  

l i n e s  19-26). 

20. The '982 p a t e n t  s tates  t h a t  magnet ic  f lowtneters  s u c h  as t h o s e  

d i s c l o s e d  in U.S. P a t ,  No. 3,695,104, No. 3,824,856, No. 3,783,687 and No. 

3,965,738, are especial ly adapted t o  measure  t h e  v o l u m e t r i c  f l o w  rates o f  

f l u i d s  which p r e s e n t  d i f f i c u l t  handl ing  problems ,  such  as c o r r o s i v e  a c i d s ,  
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sewage and s l u r r i e s .  

o b s t r u c t i o n s ,  it does  n o t  t e n d  t o  plug o r  f o u l .  (RX-171, c o l .  1 ,  l i n e s  27-33) .  

Because  the magnet ic  f lowmeter  i s  free o f  f l o w  

21 .  The ' 9 8 2  p a t e n t  discloses t h a t  i n  a magnet ic  f l o w m e t e r ,  a n  

e l e c t r o m a g n e t i c  f i e l d  is  g e n e r a t e d  whose l i n e s  o f  flux are m u t u a l l y  

p e r p e n d i c u l a r  t o  t h e  l o n g i t u d i n a l  axis o f  t h e  f low tube  through which t h e  

f l u i d  t o  be metered  i s  conducted and t o  t h e  t r a n s v e r s e  axis a l o n g  which the 

e l e c t r o d e s  are l o c a t e d  a t  d i a m e t r i c a l l y  opposed p o s i t i o n s  w i t h  respect t o  the 

tube.  The f lowmeter ' s  o p e r a t i n g  p r i n c i p l e s  are s a i d  t o  be based on Faraday's 

law o f  i n d u c t i o n  which states t h a t  t h e  v o l t a g e  induced a c r o s s  any  c o n d u c t o r  as 

i t  moves a t  r i g h t  a n g l e s  through a magnet ic  f i e l d  w i l l  be p r o p o r t i o n a l  t o  t h e  

v e l o c i t y  o f  t h a t  conductor .  The metered  f l u i d  i s  s a i d  t o  c o n s t i t u t e  

e f f e c t i v e l y  a series o f  f l u i d  c o n d u c t o r s  moving through t h e  magnetic f i e l d ;  

t h e  more r a p i d  t h e  rate o f  f l o w ,  t h e  greater t h e  i n s t a n t a n e o u s  v a l u e  o f  t h e  

v o l t a g e  e s t a b l i s h e d  a t  t h e  e l e c t r o d e s .  (RX-171, c o l .  1 ,  l i n e s  34-48).  

, 

22 .  The ' 9 8 2  p a t e n t  d i s c l o s e s  t h a t  t h e  typical c o m m e r c i a l l y - a v a i l a b l e  

magnet ic  f lowmeter  i s  provided w i t h  mounting f l a n g e s  a t  e i t h e r  end t h e r e o f  

w i t h  t h e  meter i n t e r p o s e d  between t h e  upstream and downstream p i p e s  o f  a f l u i d  

l i n e ,  each p i p e  having  an end f l a n g e .  

said t o  be b o l t e d  t o  the f l a n g e s  o f  l i n e  pipes .  It i s  e s s e n t i a l  t h a t  t h e  

c i rc le  of b o l t  h o l e s  on t h e  mounting f l a n g e s  o f  the meter match t h o s e  on the 

p i p e  f l a n g e s .  (RX-171, c o l .  1 ,  l i n e s  49-54). 

The mounting f l a n g e s  on t h e  meter are 

23. The ' 9 8 2  p a t e n t  discloses that i n  a magnetic f l o w m e t e r ,  t h e  f l o w  

t u b e  i s  s u b j e c t e d  t o  the same f l u i d  p r e s s u r e  as the l i n e  p i p e s ;  and t h a t  t h e  

f low t u b e  must t h e r e f o r e  be o f  a material and o f  a t h i c k n e s s  s u f f i c i e n t  t o  

wi ths tand t h i s  p r e s s u r e ,  even though t h e  s t r e n g t h  o f  t h e  f l o w  t u b e  i s  

u n r e l a t e d  t o  i t s  measuring f u n c t i o n .  T h i s  d e s i g n  f a c t o r  is s a i d  t o  c o n t r i b u t e  

. s i g n i f i c a n t l y  t o  t h e  c o s t  o f  a s tandard  meter. E x i s t i n g  meters are said t o  be 
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made up of components that must be assembled, and are generally of substantial 

size and weight and quite expensive to manufacture. (RX-171, col. 1, 

lines 57-66). 

23. In order to provide a compact and readily installable 

electromagnetic flowmeter whose weight and dimensions are substantially 

smaller than existing types, the related applications of inventor Roy F. 

Schmoock, the inventor named on the '982 patent, identified in finding 16 are 

said to disclose highly compact flangeless flowmeters which, despite their 

reduced volume and weight, are capable of withstanding high fluid pressures, 

the flowmeters operating efficiently and reliably to accurately measure flow 

rates. (RX-171, col. 1. lines 67-68, col. 2, lines 1-5). 

24. The flangeless flowmeters disclosed in the related applications, 

identified in finding 16, are said in the '982 patent to be interposable 

between the flanged ends of upstream and downstream line pipes to meter fluid 

passing through the line. In one preferred embodiment it is said that the 

meter is constituted by a ferromagnetic ring within which a pair of 

electromagnetic coils is supported at opposed positions along a diametrical 

axis normal to the longitudinal axis of the ring, the longitudinal axis 

passing through the central flow passage of an annular pressure vessel which 

is formed of high strength insulating material and is molded within the ring 

to encapsulate the coils as well aa a pair of electrodes disposed at 

diametrically-opposed positions with respect to the passage along a transverse 

axis at right angles t o  the coil axis to define a unitary structure. The unit 

is said to be compressible between the end flanges of the pipes by bringing 

bolts that pass through bore holes in the pressure vessel or which lie outside 

of the ring to encage the unit. (RX-171, col. 2, lines 7-25). 
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25. I n v e n t o r  Schmoock's r e l a t e d  '340 p a t e n t  i s  s a i d  i n  t h e  '982 p a t e n t  

t o  d i s c l o s e  a f l a n g e l e s s  f lowmeter  i n t e r p o s a b l e  between the f langed ends of 

upstream and downstream p i p e s  i n  a f l u i d  l i n e  f o r  m e t e r i n g  f l u i d  p a s s i n g  t h e r e  

through,  t h e  meter i n c l u d i n g  a non-magnetic metal s p o o l  o f  h i g h  mechanica l  

s t r e n g t h  which i s  s a i d  t o  f u n c t i o n  as a f low c o n d u i t  and also t o  r e n d e r  t h e  

meter c a p a b l e  of w i t h s t a n d i n g  h i g h  compress ive  forces as well as f l u i d  

p r e s s u r e .  T h i s  non-magnetic metal s p o o l  i s  s a i d  t o  be surrounded by a 

f e r r o m a g n e t i c  housing which acts as a mold f o r  p o t t i n g  t h e  i n n e r  chamber 

d e f i n e d  between t h e  spool  and t h e  housing and t h e r e b y  s e a l i n g  t h e  components 

c o n t a i n e d  t h e r e i n .  

r e t u r n  p a t h  f o r  t h e  e l e c t r o m a g n e t s  supported  t h e r e b y .  

meter i n  t h e  '340 p a t e n t  i s  s a i d  t o  be formed by complementary h a l f - p i e c e s  

which i n c l u d e  end plates that j o i n  t h e  c o r r e s p o n d i n g  ends of  t h e  spool t o  

d e f i n e  t h e  i n n e r  chamber. 

magnet cores which e x t e n d  a t  d i a m e t r i c a l l y  opposed p o s i t i o n s  a l o n g  a n  axis 

normal t o  t h e  l o n g i t u d i n a l  axis of t h e  c y l i n d r i c a l  h o u s i n g ,  t h e  c o r e s  be ing  

surrounded by c o i l s  t o  d e f i n e  s o l e n o i d - t y p e  e l e c t r o m a g n e t s  w i t h  two e l e c t r o d e s  

mounted on t h e  s p o o l  a t  d i a m e t r i c a l l y  opposed p o s i t i o n s  a l o n g  a t r a n s v e r s e  

axis a t  r i g h t  a n g l e s  t o  t h e  core axis. (RX-171, c o l .  2 ,  l i n e s  25-51). 

The housing i s  also s a i d  t o  s e r v e  as t h e  magnet ic  flux 

The housing of  t h e  

, 

I n t e g r a l  w i t h  t h e  h a l f - p i e c e s  are s a i d  t o  be two 

26. I n v e n t o r  Schmoock d i s c l o s e s  i n  t h e  '982 p a t e n t  t h a t  h i s  p r i o r  

arrangement  w i t h  a p a i r  of c o r e d  s o l e n o i d s  occupying d i a m e t r i c a l l y - o p p o s e d  

p o s i t i o n s  w i t h  respect t o  t h e  l o n g i t u d i n a l  axis o f  t h e  f l o w  c o n d u i t ,  such  as - 

d i s c l o s e d  i n  h i s  '340 p a t e n t ,  is a p p r o p r i a t e  t o  f lowmeters  having flow 

c o n d u i t s  o f  small d i a m e t e r  such  as one i n c h  b u t  u n s u i t a b l e  f o r  l a r g e r  

d i a m e t e r s  - " t h a t  i s ,  d i a m e t e r s  o f  two, t h r e e  and f o u r  i n c h e s  and g r e a t e r . "  

(RX-171, c o l .  2, l i n e s  52-64). 
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27.  Under t h e  heading "SUMMARY OF INVENTION" t h e  ' 9 8 2  p a t e n t  d i s c l o s e s  

t h a t  t h e  main o b j e c t  o f  the i n v e n t i o n  o f  the ' 9 8 2  p a t e n t  i s  t o  provide  a 

compact and e f f i c i e n t  e l e c t r o m a g n e t i c  f l o w n e t e r  having  a c y l i n d r i c a l  housing 

c o n c e n t r i c  w i t h  a s p o o l  of a r e l a t i v e l y  l a r g e  d i a m e t e r  t o  d e f i n e  a f l o w  

c o n d u i t ,  a n  e l e c t r o m a g n e t i c  f i e l d  b e i n g  e s t a b l i s h e d  by  a pair o f  t h i n  c o i l s  

d i s p o s e d  at  d i a m e t r i c a l l y  opposed p o s i t i o n s  w i t h  respect t o  t h e  c o n d u i t ,  t h e  

c o i l s  l y i n g  a d j a c e n t  t h e  i n n e r  s u r f a c e  o f  t h e  housing and having a shape 

conforming  t h e r e t o .  (RX-171, c o l .  3 ,  l i n e s  29-37). 

28.  A s i g n i f i c a n t  f e a t u r e  o f  t h e  i n v e n t i o n  o f  t h e  ' 9 8 2  p a t e n t  i s  s a i d  t o  

be t h e  t h i n  c o i l s  which are e i t h e r  c o r e l e e e  o r  surround s h o r t  c o r e s  i n t e g r a l  

w i t h  t h e  housing.  The housing i s  o f  f e r r o m a g n e t i c  material and f u n c t i o n s  as a 

r e t u r n  m a g n e t i c  p a t h  f o r  t h e  e l e c t r o m a g n e t s .  

p r o v i d e  s u c h  a f lowmeter  which o p e r a t e s  r e l i a b l y  and e f f i c i e n t l y  w i t h i n  

An o b j e c t  o f  t h e  i n v e n t i o n  i s  t o  

minimal  p r i o r  r e q u i r e m e n t s ,  which meter may be manufactured a t  low c o s t  and 

c a n  be r e a d i l y  i n s t a l l e d  i n  a p i p e  l i n e .  (RX-171, c o l .  3 ,  l i n e s  38-47).  

29 .  The ' 9 8 2  p a t e n t  d i s c l o s e s ,  i n  b r i e f ,  t h a t  a f l o w m e t e r ,  i n  a c c o r d a n c e  

w i t h  t h e  i n v e n t i o n  o f  t h e  ' 982  p a t e n t ,  i n c l u d e s  a non-magnet ic  metal s p o o l  o f  

h i g h  m e c h a n i c a l  s t r e n g t h  and having end f l a n g e s  w i t h  t h e  i n n e r  s u r f a c e  o f  t h e  

s p o o l  c o v e r e d  by a n  i n s u l a t i n g  l i n e r  t o  p r o v i d e  a f l o w  c o n d u i t  f o r  t h e  f l u i d  

t o  be m e t e r e d ,  t h e  diameter o f  t h e  c o n d u i t  "be ing  a t  least  2 i n c h e s . "  

(RX-171, c o l .  3 ,  l i n e s  48-54).  

30. The ' 9 8 2  p a t e n t  d i s c l o s e s  t h a t  surrounding t h e  spool  and c o n c e n t r i c  

t h e r e w i t h  i s  a c y l i n d r i c a l  housing f a b r i c a t e d  o f  f e r r o m a g n e t i c  m a t e r i a l  and 

formed of complementary h a l f - p i e c e s  which i n c l u d e  a r c u a t e  end plates that j o i n  

t h e  c o r r e s p o n d i n g  end f l a n g e s  o f  t h e  s p o o l  t o  d e f i n e  a n  e n c l o s e d  i n n e r  

chamber. Mounted a d j a c e n t  the i n n e r  s u r f a c e  o f  the half pieces a t  

, d i a m e t r i c a l l y - o p p o s e d  p o s i t i o n s  a l o n g  a c o i l  a x i s  t h a t  is normal t o  t h e  
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l o n g i t u d i n a l  f low axis of t h e  condui t  i s  a p a i r  of r e l a t i v e l y  t h i n  

e lec t romagnet ic  c o i l s  which are shaped t o  conform t o  t h i s  s u r f a c e .  Supported 

on t h e  s p o o l  a t  diametr ical ly-opposed p o s i t i o n s  along a n  e l e c t r o d e  axis a t  

r i g h t  a n g l e s  t o  t h e  c o i l  axis i s  a p a i r  of e l e c t r o d e s .  

f i l l e d  w i t h  a p o t t i n g  compound t o  seal t h e  c o i l s  and t h e  e l e c t r o d e s  t h e r e i n  

and thereby  t o  provide  a h i g h l y  s t a b l e  s t r u c t u r e ,  t h e  housing s e r v i n g  as a 

mold f o r  t h i s  purpose. (RX-171, c o l .  3, l i n e s  54-68, c o l .  4, l i n e s  1-2) .  

The i n n e r  chamber i s  

31. Under t h e  heading "DESCRIPTION OF INVENTION" t h e r e  i s  r e f e r e n c e  i n  

t h e  '982 p a t e n t  t o  FIG. 1 ( a  t r a n s v e r s e  s e c t i o n  taken through a f l a n g e l e s s  

e lec t romagnet ic  flowmeter i n  accordance w i t h  t h e  i n v e n t i o n ,  t h e  s p o o l  thereof  

being o m i t t e d ) ,  FIG. 2 ( a  l o n g i t u d i n a l  s e c t i o n  taken through t h e  flowmeter) 

0 and FIG. 3 (a s e p a r a t e  view of t h e  spool ,  p a r t l y  i n  s e c t i o n ) ,  which t h r e e  

f i g u r e s  are s a i d  t o  i l l u s t r a t e  a f l a n g e l e s s  flowmeter u n i t  i n  accordance w i t h  

t h e  invent ion ,  t h e  u n i t  i n c l u d i n g  a non-magnetic metallic spool  of h igh  

s t r e n g t h ,  p r e f e r a b l y  f a b r i c a t e d  on s t a i n l e s s  s tee l ,  and having end f l a n g e s .  

The spool  i s  s a i d  t o  be provided w i t h  an  i n s u l a t i n g  l i n e r  and t o  act  a s  t h e  

f low condui t  f o r  t h e  meter wi th  t h e  s p o o l  having t h e  same o r  a smaller i n n e r  

diameter  as that of t h e  a d j a c e n t  piping.  The Figures ,  p a r t i c u l a r l y  F igures  2 

and 3, show t h e  s p o o l  w i t h i n  t h e  housing and t h e  spool  connected t o  t h e  

housing. (RX-171, c o l .  4, l i n e s  9-29). 

32. The '982 p a t e n t  d i s c l o s e s - t h a t  t h e  s p o o l  of t h e  i n v e n t i o n  of t h e  

p a t e n t  must be capable  of wi ths tanding  not  on ly  t h e  p r e s s u r e  of t h e  f l u i d  

being metered but  a l s o  t h e  compressive f o r c e  t o  which i t  i s  subjec ted  which 

f o r c e  i s  genera ted  by b o l t s  which br idge  t h e  f l a n g e s  of t h e  upstream and 

downstream pipes  between which t h e  u n i t  i s  i n t e r p o s e d  i n  a f l u i d  l i n e .  

t u b u l a r  l i n e r  d i sposed  w i t h i n  t h e  spool  i s  provided w i t h  end f l a n g e s  which 

A 

110 



, 

o v e r l i e  t h e  end f l a n g e s  o f  t h e  s p o o l .  E l e c t r o d e s  l i e  on a n  axis which i s  

p e r p e n d i c u l a r  t o  t h e  l o n g i t u d i n a l  f l o w  axis. (RX-171, c o l .  4, l i n e s  35-49). 

33. The '982 p a t e n t  d i s c l o s e s  t h a t  surrounding t h e  l i n e d  metal s p o o l  and 

c o n c e n t r i c  t h e r e w i t h  i s  a s p l i t  c y l i n d r i c a l  housing o r  c a s i n g  formed by 

complementary h a l f - p i e c e s ,  t h e  l o n g i t u d i n a l  edges  o f  t h e s e  pieces be ing  seam 

welded o r  o t h e r w i s e  j o i n e d  t o g e t h e r  t o  complete t h e  housing.  The housing i s  

f a b r i c a t e d  of c a r b o n  s teel  o r  o t h e r  " s o f t "  f e r r o m a g n e t i c  material. (RX-171, 

c o l .  4, l i n e s  50-55). 

34. I n t e g r a l  w i t h  t h e  housing pieces are s h o r t  magnet c o r e s  formed o f  

t h e  same cast s tee l  material as t h e  h o u s i n g ,  t h e  c o r e s  b e i n g  a t  

d i a m e t r i c a l l y - o p p o s e d  p o s i t i o n s  a l o n g  a c o i l  axis normal t o  l o n g i t u d i n a l  f l o w  

axis which is s a i d  t o  be a l s o  t h e  axis  o f  the c y l i n d r i c a l  housing.  The c o i l  

axis i s  a t  r i g h t  a n g l e s  t o  t h e  e l e c t r o d e  axis so that t h e  axis of t h e  meter 

are m u t u a l l y  p e r p e n d i c u l a r .  

t h e  c u r v a t u r e  of t h e  housing h a l f - p i e c e s .  Rece ived  o v e r  t h e  c o r e s  are 

saddle-shaped c o i l s  which are preformed and p r e f e r a b l y  l e a d - s h i e l d e d  so t h a t  

t h e y  c a n  be s l i p p e d  o v e r  the c o r e s  t o  form e l e c t r o m a g n e t s .  

t h e s e  e l e c t r o m a g n e t s  e s t a b l i s h  an e l e c t r o m a g n e t i c  f i e l d  whose l i n e s  of flux 

a r e  a t  r i g h t  a n g l e s  t o  t h e  d i r e c t i o n  o f  f l u i d  f l o w ,  whereby when t h e  f l u i d  

p a s s i n g  through t h e  s p o o l  i n t e r c e p t s  t h i s  f i e l d ,  a v o l t a g e  i s  induced t h e r e i n  

which i s  p i c k e d  up by t h e  e l e c t r o d e s  t o  g e n e r a t e  a s i g n a l - t h a t  i s  a f u n c t i o n  

o f  f l o w  rate. (RX-171, c o l .  4, l i n e s  57-68, c o l .  5, l i n e s  1-8). 

The c o r e s  have a n  a r c u a t e  f o r m a t i o n  which f o l l o w s  

When e x c i t e d ,  

35. The o p p o s i t e  ends o f  t h e  s p l i t  housing are supported  w i t h  a n n u l a r  

c l o s u r e  plates whose i n n e r  p e r i p h e r i e s  mate w i t h  t h e  o u t e r  p e r i p h e r i e s  o f  end 

f l a n g e s  o f  t h e  s p o o l  t o  d e f i n e  a n  e n c l o s e d  i n n e r  chamber in t h e  space between 

t h e  s p o o l  and t h e  housing.  (Rx-171,  c o l .  5,  l i n e s  24-28). 
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36. The '982  p a t e n t  d i s c l o s e s  that a l l  parts o f  t h e  meter are p r o p e r l y  

l o c a t e d  and symmetrically d i s p o s e d  w i t h  respect t o  a n  axis and are h e l d  w i t h i n  

t h e  i n n e r  chamber when a s s e m b l i n g  t h e  u n i t .  

material i s  i n t r o d u c e d  i n t o  t h e  i n n e r  chamber and t h e r e  i s  produced when t h e  

material i s  c u r e d ,  a p r o t e c t e d ,  m o i s t u r e - f r e e  u n i t  c a p a b l e  o f  f u n c t i o n i n g  

r e l i a b l y  and e f f i c i e n t l y  f o r  a n  i n d e f i n i t e  p e r i o d .  Thus it i s  s a i d  t h a t  t h e  

s p l i t  housing f u n c t i o n s  n o t  only as t h e  m e c h a n i c a l  support  f o r  t h e  c o n v e r t e r  

assembly  but  it also a f f o r d s  t h e  magnet ic  f l u x  r e t u r n  p a t h  f o r  t h e  

e l e c t r o m a g n e t s .  Moreover it is s a i d  that t h e  s p l i t  hous ing  p r o v i d e s  t h e  means 

f o r  l o c a t i n g  t h e  v a r i o u s  s u b a s s e m b l i e s ,  spools ,  l e a d s ,  magnet parts, etc. and 

n o t  o n l y  does  the  housing a f ford  a weatherproof  e n c l o s u r e  f o r  t h e  meter but  i t  

A f l o w i n g  p o t t i n g  i n s u l a t i n g  

0 a l s o  acts as a mold f o r  p o t t i n g  t h e  i n n e r  chamber. (RX-171, col .  5,  l i n e s  

29-45). 

37. The '982  p a t e n t  d i s c l o s e s  that t h e  f lowmeter  u n i t  i s  i n t e r p o s e d  

between t h e  upstream and downstream p i p e s  o f  a f l u i d  l i n e  w i t h  t h e  p i p e s  

provided w i t h  end f l a n g e s  having  b o l t s  t h e r e i n  t o  accommodate a set o f  b o l t s  

which b r i d g e  t h e  f l a n g e s  and encage  t h e  u n i t .  To e f fect  a good f l u i d  sea l ,  

t h e  u n i t  is s a i d  t o  be  s u b j e c t e d  t o  a h i g h  c o m p r e s s i v e  f o r c e  by t h e  bolt  

torque .  However b e c a u s e  o f  the h i g h  s t r e n g t h  o f  t h e  metal s p o o l ,  t h e  u n i t  is 

s a i d  t o  be  c a p a b l e  o f  w i t h s t a n d i n g  t h i s  force. (RX-171, c o l .  5 ,  l i n e s  46-54) .  

38. The ' 982  p a t e n t  d i s c l o s e s  t h a t  w h i l e  saddle-shaped c o i l s  have been 

shown, i n  practice,  t h o s e  c o i l s  may have a diamond o r  c i r c u l a r  c o n f i g u r a t i o n ,  

the c o i l s  b e i n g  shaped t o  conform t o  t h e  c u r v a t u r e  of  the housing.  

c o l .  6 ,  l i n e s  8-12) .  

(RX-171, 
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PROSECUTION OF THE ' 9 8 2  PATENT. 

39. S e r i a l  No. 3 9 8 , 8 0 9  from which t h e  ' 982  p a t e n t  i s s u e d  and which was 

f i l e d  on J u l y  1 6 ,  1 9 8 2  c o n t a i n e d  s i x  o r i g i n a l  claims. (CX-83). 

40.  A p r e l i m i n a r y  amendment f i l e d  March 1 ,  1 9 8 3  l i m i t e d  t h e  claims t o  a 

s i n g l e  i n v e n t i o n  in compl iance  w i t h  t h e  r e q u i r e m e n t s  f o r  a c c e l e r a t e d  

examinat ion .  Claims 1 t o  5 were s a i d  t o  be d i r e c t e d  t o  the s i n g l e  species of 

t h e  i n v e n t i o n  which is i l l u s t r a t e d  and i n  which t h e  housing i s  formed o f  

f e r r o m a g n e t i c  material which j o i n s  t h e  e l e c t r o m a g n e t i c  c o i l s  t o  d e f i n e  a 

magnet ic  c i r c u i t  t h e r e w i t h .  (CX-83 a t  B a t e s  500944) .  

41 .  On March 1,  1 9 8 3  t h e r e  was f i l e d  i n  t h e  P a t e n t  Office a paper t i t l e d  

"References  I n  Connect ion  With P e t i t i o n  For A c c e l e r a t e d  Examinat ion" .  The 

f o l l o w i n g  p a t e n t s  were s a i d  t o  have been uncovered i n  a pre -examinat ion  s e a r c h  

made p r e p a r a t o r y  t o  f i l i n g  a p e t i t i o n  f o r  a c c e l e r a t e d  examinat ion  and t o  be  

deemed by t h e  i n v e n t o r  Schmoock t o  be  most c l o s e l y  r e l a t e d  t o  t h e  s u b j e c t  

matter encompassed by  the claims: 

- A German p a t e n t  2 , 0 4 0 , 6 8 2  ( 1 9 7 2 )  

- B U.S. p a t e n t  3 , 8 2 4 , 8 5 6  t o  Yard 

- C U.S. p a t e n t  3 , 4 0 6 , 5 6 9  t o  Rohmann 

- D U.S. p a t e n t  3 , 2 8 6 , 5 2 2  t o  Cushing 

- E U.S. p a t e n t  3 , 1 0 8 , 4 7 4 , t o  S a s a k i  e t  a l .  

- F U.S. p a t e n t  3 , 6 8 3 , 6 9 1  t o  Kivenson and 

- G U.S. p a t e n t  3 , 0 4 0 , 5 7 1  t o  K o l i n .  

(CX-83 a t  B a t e s  500945) .  
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42. On March 1 ,  1 9 8 3  t h e r e  was a l s o  f i l e d  i n  t h e  P a t 3 n t  Office a 

“ D i s c u s s i o n  o f  P r i o r  Art R e f e r e n c e s . “  It was said that i n  a c o n v e n t i o n a l  

f l o w m e t e r ,  t h e  f l u i d  t o  be metered  i s  conducted through a f l o w  t u b e  provided 

w i t h  a pair o f  d i a m e t r i c a l l y - o p p o s e d  e l e c t r o d e s ,  t h e  tube  b e i n g  a s s o c i a t e d  

wi th  e l e c t r o m a g n e t s  which create a magnet ic  f i e l d  whose l i n e s  o f  flux are 

p e r p e n d i c u l a r  b o t h  t o  the l o n g i t u d i n a l  f l o w  axis o f  t h e  tube  and the 

t r a n s v e r s e  axis  a l o n g  which t h e  e l e c t r o d e s  are l o c a t e d  w i t h  t h e  f l u i d  p a s s i n g  

through t h e  t u b e  i n t e r s e c t i n g  the magnet ic  f i e l d  t o  induce  a s i g n a l  i n  the 

electrodes which i s  a f u n c t i o n  o f  t h e  flow rate. It is said t h a t  i n  o r d e r  t o  

i n t e r p o s e  t h e  f lowmeter  between t h e  f l a n g e d  upstream and downstream p i p e s  of 

t h e  l i n e  c a r r y i n g  t h e  f l u i d ,  t h e  c o n v e n t i o n a l  f lowmeter  i s  provided w i t h  

mounting flanges a t  e i t h e r  ends t h e r e o f  which are b o l t e d  t o  t h e  c o r r e s p o n d i n g  

end f l a n g e s  o f  t h e  p i p e s .  It i s  f u r t h e r  said t h a t  b e c a u s e  t h e  flow t u b e  i s  

, 

s u b j e c t e d  t o  t h e  same f l u i d  p r e s s u r e  as t h e  l i n e  p i p e s ,  it i s  e s s e n t i a l  that 

the  f l o w  t u b e  be  made o f  a m a t e r i a l  in a t h i c k n e s s  s u f f i c i e n t  t o  w i t h s t a n d  

t h i s  p r e s s u r e ,  even though t h e  mechanica l  s t r e n g t h  o f  t h e  f l o w  tube  is 

u n r e l a t e d  t o  i t s  f u n c t i o n .  T h i s  is s a i d  t o  r e s u l t  i n  a f lowmeter  s t r u c t u r e  

which i s  o f  s u b s t a n t i a l  s i z e  and weight  and t o  be q u i t e  e x p e n s i v e  t o  

manufacture .  (CX-83 a t  Bates 5 0 0 9 4 6 ,  5 0 0 9 4 7 ) .  

43.  I n  t h e  “ D i s c u s s i o n  of P r i o r  Art R e f e r e n c e s ”  i t  i s  stated that i n  

o r d e r  t o  p r o v i d e  a h i g h l y  compact and r e a d i l y  i n s t a l l a b l e  f lowmeter  whose 

weight and d imens ions  are s u b s t a n t i a l l y  smaller t h a n  t h e  e x i s t i n g  types ,  the . 

i n v e n t i o n  i n  what became t h e  ‘ 9 8 2  p a t e n t  p r o v i d e s  a meter which is f langeless ,  

ye t  capable o f  w i t h s t a n d i n g  h i g h  f l u i d  p r e s s u r e .  I n  said meter, a c y l i n d r i c a l  

housing was said t o  be  provided whose diameter i s  smaller t h a n  t h e  c i r c l e  of  

b o l t  h o l e s  on t h e  end f l a n g e s  o f  t h e  upstream and downstream p i p e s .  This 
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c y l i n d r i c a l  housing is s a i d  t o  have no f l a n g e s  and i n  o r d e r  t o  i n t e r p o s e  t h e  

flowmeter between t h e  l i n e  p i p e s ,  t h e  end f l a n g e s  of t h e  p i p e s  are s a i d  t o  be 

br idged by bolts pass ing  through t h e  h o l e s  t o  encage t h e  u n i t  and s u b j e c t  i t  

t o  a compressive f o r c e  e f f e c t i n g  a f l u i d  seal. 

c y l i n d r i c a l  housing i s  s a i d  t o  be a non-magnetic spool  provided wi th  end 

f l a n g e s  t o  d e f i n e  wi th  s a i d  housing an  i n t e r n a l  c a v i t y .  It i s  s a i d  t h a t  t h e  

claims f u r t h e r  s p e c i f y  that t h e  spool  which a c t s  as t h e  f l o w  condui t  has  a 

s t r e n g t h  s u f f i c i e n t  t o  withstand t h e  p r e s s u r e  of f l u i d  f lowing  in t h e  condui t  

and s a i d  compressive force .  Thus i t  i s  s a i d  that t h e  s p o o l  i n  t h e  arrangement 

not  on ly  must be a b l e  t o  hold up under t h e  p r e s s u r e  of t h e  f l u i d  conducted 

thereby ,  bu t  i t  a l s o  must be a b l e  t o  t a k e  t h e  compressive f o r c e  appl ied  by t h e  

b o l t s  which surround t h e  c y l i n d r i c a l  housing, which f o r c e  serves t o  prevent  

leakage  of f l u i d  i n  t h e  reg ion  where t h e  ends of t h e  s p o o l  are s e a t e d  a g a i n s t  

t h e  ends of t h e  pipes .  (CX-83 a t  Bates 5 0 0 9 4 7 ,  5 0 0 9 4 8 ) .  

Coaxia l ly  d isposed  with t h e  

4 4 .  I n  t h e  "Discussion of P r i o r  Art References" t h e  c l o s e s t  p r i o r  a r t  

r e f e r e n c e  is s a i d  t o  be German p a t e n t  2,040,682 which i s  s a i d  t o  show a 

pipe-shaped e lec t romagnet ic  flowmeter i n t e r p o s e d  between t h e  end f l a n g e s  of 

upstream and downstream p i p e s  and whi le  mounting b o l t s  are n o t  shown, i t  i s  

presumed t h a t  i n  t h i s  arrangement,  such b o l t s  are provided t o  br idge t h e  end 

f l a n g e s  of t h e  p i p e s  t o  encage t h e  flowmeter t h e r e i n .  In t h e  German s t r u c t u r e  

i t  is argued t h a t  t h e r e  i s  no c y l i n d r i c a l  housing, and t h e r e  is no f langed  

s p o o l  c o a x i a l l y  d isposed  t h e r e i n  in t h e  manner of t h e  i n v e n t i o n  in i s s u e  and 

t h a t  on t h e  c o n t r a r y ,  t h e  f low tube is d e f i n e d  by a s y n t h e t i c  p l a s t i c  body 

formed i n  t h e  shape of a p ipe  w i t h i n  which i s  embedded e lec t romagnet ic  c o i l s  

and s h i e l d s .  Thus i t  i s  argued that i n  t h e  German arrangement,  t h e  f l u i d  

p r e s s u r e  as w e l l  as t h e  compressive f o r c e  of t h e  b o l t s  i s  a p p l i e d  t o  t h e  

p l a s t i c  body; t h a t  whi le  such m a t e r i a l  may be a b l e  t o  wi ths tand  low l e v e l  

115 



f l u i d  p r e s s u r e  and compress ive  f o r c e s ,  it lacks t h e  s t r e n g t h  a f f o r d e d  by  

a p p l i c a n t ' s  ( p a t e n t e e ' s )  arrangement  o f  a c y l i n d r i c a l  hous ing  and a f langed 

s p o o l  c o a x i a l l y  d i s p o s e d  t h e r e o n ;  and t h a t  i n  t h e  arrangement  i n  i s s u e ,  it i s  

n o t  t h e  plast ic  p o t t i n g  compound which i s  s t r e s s e d  b u t  t h e  ends o f  t h e  

c y l i n d r i c a l  housing and spool.  (CX-83 a t  B a t e s  500948, 500949). 

45. Yard U.S. p a t e n t  3,824,856 i s  s a i d  t o  be c i t e d  b e c a u s e  i t  shows a n  

e l e c t r o m a g n e t i c  f lowmeter  having a f l o w  t u b e  d i s p o s e d  c o a x i a l l y  w i t h i n  a n  

o u t e r  c y l i n d r i c a l  c a s i n g  t o  d e f i n e  a c a v i t y  t h e r e  between i n  which 

e l e c t r o m a g n e t i c  c o i l s  are embedded by  a p o t t i n g  compound. 

i t  is s a i d  t h a t  t h e  c a s i n g  i s  provided w i t h  mounting f l a n g e s  which are b o l t e d  

t o  t h e  end f l a n g e s  o f  t h e  i n l e t  and o u t l e t  l i n e  p i p e s  and hence a f l a n g e l e s s  

I n  t h i s  r e f e r e n c e  

I f lowmeter  i s  s a i d  t o  be  n o t  d i s c l o s e d  in t h e  Yard r e f e r e n c e  where in  t h e  

f lowmeter  i s  encaged between b o l t s  b r i d g i n g  t h e  end f l a n g e s  of t h e  l i n e  p i p e s  

i n  t h e  manner of t h e  i n v e n t i o n  i n  i s s u e  i n  t h e  a p p l i c a t i o n .  

500949). 

(CX-83 at B a t e s  

46. I n  t h e  c i t e d  Rohmann U.S. p a t e n t  3,406,569 it is s a i d  that t h e  

magnet ic  f lowmeter  takes t h e  form o f  a p l a s t i c  flow t u b e  in which 

e l e c t r o m a g n e t s  are embedded, the tube  b e i n g  i n s e r t e d  in a p i p e  s e c t i o n  and 

b e i n g  h e l d  t h e r e i n  by a mounting flange sandwiched between t h e r e  end f l a n g e s  

o f  t h e  p i p e s .  (CX-83 a t  B a t e s  500949). 

47. The c i t e d  Cushing U.S. p a t e n t  3,286,522 i s  s a i d  t o  show o n l y  a 

c o n v e n t i o n a l  mounting arrangement  i n  which t h e  flow t u b e  i s  provided w i t h  

mounting f l a n g e s  which are b o l t e d  t o  t h e  end f l a n g e s  o f  upstream and 

downstream p i p e s .  (CX-83 a t  B a t e s  500950). 

48. The c i t e d  S a s a k i  e t  a1 U.S. p a t e n t  3,108,474 i s  s a i d  t o  show a n  

e l e c t r o m a g n e t i c  flowmeter i n  which t h e  c o i l s  are embedded i n  a molding 

d i s p o s e d  w i t h i n  a n  o u t e r  t u b e .  An i n n e r  t u b e  i s  s a i d  t o  be provided w i t h  
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mounting f l a n g e s  which is s a i d  t o  be n o t  shown p r e s e n t  arrangement  i n  i s s u e  in 

which t h e  o u t e r  c y l i n d r i c a l  housing is f l a n g e l e s s .  (CX-83 a t  B a t e s  500950) .  

49.  The c i t e d  Kivenson U.S. p a t e n t  3 , 0 4 0 , 5 7 1  is s a i d  t o  show o n l y  a 

f lowmeter  provided w i t h  mounting f l a n g e s  f o r  i n t e r p o s i t i o n  between p i p e s  which 

i s  s a i d  also t o  be shown i n  K o l i n  U.S. p a t e n t  3 , 0 4 0 , 5 7 1 .  (CX-83 a t  B a t e s  

500950) .  

50.  I n  a n  A p r i l  1 9 8 3  P a t e n t  Office a c t i o n ,  claims were r e j e c t e d  under a 

j u d i c i a l l y  c r e a t e d  d o c t r i n e  o f  obviousness - type  double  p a t e n t i n g  as be ing  

u n p a t e n t a b l e  o v e r  claim 1 of t h e  a p p l i c a n t ' s  U.S. p a t e n t  no. 4 , 3 5 8 , 9 6 3 .  ( ' 9 6 3  

p a t e n t ) .  It was s a i d  t h a t  a l t h o u g h  t h e  claims were n o t  i d e n t i c a l ,  they were 

n o t  p a t e n t a b l y  d i s t i n c t  from e a c h  o t h e r  b e c a u s e  t h e  d i f f e r e n c e s  t h e r e  between 

were n o t o r i o u s l y  well known t o  one of o r d i n a r y  skill i n  t h e  ar t  as e v i d e n c e d  

by t h e  t e a c h i n g s  of t h e  p r i o r  art c i ted by t h e  examiner  d u r i n g  t h e  p r o s e c u t i o n  

of t h e  "parent  a p p l i c a t i o n "  (which r e s u l t e d  in t h e  ' 9 6 3  p a t e n t ) .  It was s a i d  

t h a t  a timely f i l e d  t e r m i n a l  disclaimer i n  compl iance  w i t h  37  CFR 1 . 3 2 1 ( b )  

would overcome a r e j e c t i o n  on t h i s  ground. Mannherz a t  a1 U.S. p a t e n t  no. 

3 , 6 9 5 , 1 0 4 ,  Yard U . S .  p a t e n t  no. 3 , 8 2 4 , 8 5 6  and German p u b l i c a t i o n  2 , 0 4 0 , 6 8 2  

were s a i d  by t h e  examiner  t o  have been  c i ted  dur ing  t h e  p r o s e c u t i o n  o f  the 

" p a r e n t  a p p l i c a t i o n . "  (CX-83 a t  B a t e s  5 0 0 9 5 5 ,  500956) .  

51 .  On May 2 4 ,  1 9 8 3  t h e r e  was f i l e d  i n ' t h e  P a t e n t  Office a t e r m i n a l  

disclaimer t o  o b v i a t e  a double  p a t e n t i n g  r e j e c t i o n  o v e r t h e  commonly pwned 

' 9 6 3  p a t e n t .  I n  t h e  d i s c l a i m e r  i t  was said t h a t  i t  i s  agreed t h a t  any p a t e n t  

g r a n t e d  on Ser. No. 3 9 8 , 8 0 9  s h a l l  be e n f o r c e a b l e  o n l y  f o r  and dur ing  s u c h  

p e r i o d  t h a t  t h e  legal  t i t l e  t o  said p a t e n t  s h a l l  be t h e  same as t h e  legal  

t i t l e  t o  t h e  ' 9 6 3  p a t e n t .  (CX-83 a t  Bates 500960) .  
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52. I n  a n  amendment f i l e d  May 2 4 ,  1 9 8 3  i n  t h e  P a t e n t  Office,  claim 1 o f  

t h e  a p p l i c a t i o n  was r e w r i t t e n  t o  r e a d  s u b s t a n t i a l l y  as c l a i m  1 o f  t h e  ' 982  

p a t e n t .  With r e s p e c t  t o  a c o n t e n t i o n  o f  t h e  examiner  r a i s e d  i n  t h e  A p r i l ,  

1 9 8 3  P a t e n t  Office a c t i o n  t h a t  S e r .  No, 3 9 8 , 8 0 9 ,  which had been i d e n t i f i e d  as 

a d i v i s i o n  of S e r .  No. 1 7 4 , 6 0 9  ( t h e  ' 9 6 3  p a t e n t )  by t h e  a t t o r n e y  p r o s e c u t i n g  

t h e  a p p l i c a t i o n ,  should  be c a l l e d  "a c o n t i n u a t i o n  a p p l i c a t i o n ,  " a p p l i c a n t  

( p a t e n t e e )  d i s a g r e e d .  It was argued t h a t  w h i l e  by  d e f i n i t i o n  (MPEP 2 0 1 . 0 7 ) ,  

"a c o n t i n u a t i o n  i s  a second a p p l i c a t i o n  f o r  t h e  - same i n v e n t i o n  c l a i m e d  i n  a 

p r i o r  a p p l i c a t i o n  . . . ", the claims i n  S e t .  No. 3 9 8 , 8 0 9  were n o t  d i r e c t e d  t o  

t h e  same i n v e n t i o n  c l a i m e d  i n  S e t .  No. 1 7 4 , 6 0 9  b u t  r a t h e r  t h e  claims o f  S e r ,  

No. 3 9 8 , 8 0 9  were drawn t o  s u b j e c t  matter that i s  " d i s t i n c t "  f rom t h e  s u b j e c t  

, matter i n  S e r .  No. 1 7 4 , 6 0 9  and hence S e r .  No. 3 9 8 , 8 0 9  was s a i d  t o  q u a l i f y  

under MPEP 2 0 1 . 0 6  as a d i v i s i o n .  

(CX-83 a t  B a t e s  5 0 0 9 6 2 ,  5 0 0 9 6 3 ,  500964) .  

A N o t i c e  of Allowance s u b s e q u e n t l y  i s s u e d .  

53. On September  7 ,  1 9 8 3  t h e r e  was f i l e d  a n  amendment under 37 C h  1 . 3 1 2  

i n  which i t  was s a i d  t h a t  i n  o r d e r  t o  a v o i d  p o s s i b l e  c o n f u s i o n  w i t h  " t h e  end 

f l a n g e s  o f  t h e  upstream and downstream p i p e s "  as r e c i t e d  i n  t h e  preamble o f  

claim 1 as well as i n  c l a u s e  A o f  claim 1 ,  t h e  term "end f l a n g e s ,  which 

appeared i n  c l a u s e  B i n  c o n n e c t i o n  w i t h  t h e  non-magnet ic  s p o o l ,  had been 

changed t o  r e a d  - - end faces - -. The amendment was e n t e r e d  and t h e  '982  

p a t e n t  i s s u e d  on December 2 0 ,  1 9 8 6 ,  (CX-83 a t  B a t e s  5 0 0 9 6 7 ,  5 0 0 9 6 8 ;  RX-171). 

RELATED PATENTS AND APPLICATIONS 

54. U. S. p a t e n t  no. 4 , 4 9 7 , 2 1 2  ( t h e  ' 2 1 2  p a t e n t )  i s s u e d  on Feb. 5 ,  1 9 8 5  

t o  Roy F. Schmoock from a p p l i c a t i o n  S e r .  No. 5 3 6 , 2 7 5  which was f i l e d  
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September 2 7 ,  1983 i n  t h e  P a t e n t  Office. The ' 212  p a t e n t  i s  argued on i t s  

face t o  compla inant  F6P. The ' 2 1 2  p a t e n t  c o n t a i n s  two claims. These  claims 

read  : 

1. A f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter  
u n i t  i n t e r p o s a b l e  between t h e  end f l a n g e s  o f  
t h e  u p s t r e a n  and downstream p i p e s  o f  a l i n e  
c o n d u c t i n g  a f l u i d  whose f low rate is t o  be  
m e t e r e d ,  t h e  end f l a n g e s  of t h e  p i p e s  having 
a predetermined d i a m e t e r  and a circle  o f  
b o l t  h o l e s ,  s a i d  u n i t  c o m p r i s i n g :  

A. 
predetermined l e n g t h  and a n  e x t e r n a l  
d i a m e t e r  which is uni form throughout  
i t s  l e n g t h  and is smaller t h a n  that o f  
t h e  c ircle  whereby when t h e  u n i t  i s  
i n t e r p o s e d  between t h e  end f l a n g e s  o f  
t h e  p i p e s  w i t h  t h e  ends o f  t h e  housing 
a b u t t i n g  t h e s e  end f l a n g e s ,  t h e  housing 
i i e s  w i t h i n  t h e  c i rc le  and t h e  f l a n g e s  
are br idged by bolts p a s s i n g  through 
t h e  h o l e s  t o  encage  t h e  u n i t  and 
s u b j e c t  it t o  a c o m p r e s s i v e  f o r c e  
e f f e c t i n g  a f l u i d  seal ;  

a c y l i n d r i c a l  hous ing  having a 

B. a non-magnetic s p o o l  having 
s u b s t a n t i a l l y  t h e  same l e n g t h  c o a x i a l l y  
supported  w i t h i n  s a i d  housing and 
provided w i t h  end faces which a b u t  t h e  
end f l a n g e s  o f  t h e  p i p e s  t o  d e f i n e  w i t h  
s a i d  housing a n  i n t e r n a l  c a v i t y ,  s a i d  
s p o o l  forming a f l u i d  c o n d u i t  having a 
l o n g i t u d i n a l  f l o w  axis which j o i n s  t h e  
upstream and downstream p i p e s ,  s a i d  
s p o o l  having a s t r e n g t h  s u f f i c i e n t  t o  
w i t h s t a n d  t h e  p r e s s u r e  o f  f l u i d  f l o w i n g  
i n  t h e  c o n d u i t ;  

C. a p a i r  of e l e c t r o m a g n e t  c o i l s  
d i s p o s e d  a t  d i a m e t r i c a l l y - o p p o s e d  s i d e s  
o f  s a i d  s p o o l  t o  create a magnet ic  
f i e l d  whose l i n e s  of f l u x  e x t e n d  a c r o s s  
t h e  c o n d u i t ,  s a i d  c o i l s  l y i n g  on a c o i l  
axis which i s  normal t o  s a i d  f l o w  a x i s ;  

D. a pa i r  o f  e l e c t r o d e s  mounted on 
s a i d  s p o o l  a t  d i a m e t r i c a l l y - o p p o s e d  
p o s i t i o n s  a l o n g  a n  e l e c t r o d e  axis 
p e r p e n d i c u l a r  both  t o  the c o i l  axis  and 
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t o  t h e  f l o w  axis whereby t h e  f l u i d  
which f l o w s  through t h e  c o n d u i t  
i n t e r s e c t s  and l i n e s  o f  flux t o  induce 
a s i g n a l  i n  s a i d  e l e c t r o d e s  which is a 
f u n c t i o n  of f l o w  r a t e ;  and 

E. 
j o i n i n g  t h e  e l e c t r o m a g n e t i c  c o i l s  t o  
d e f i n e  a magnet ic  c i r c u i t  t h e r e w i t h .  

a strap of f e r r o m a g n e t i c  material 

2. A f lowmeter as set  f o r t h  i n  claim 1 ,  
wherein s a i d  c o i l s  have a saddle-shaped 
f o ma t i on. 

(RX-171; CX-103). 

55. R e f e r e n c e s  c i t e d  i n  t h e  a p p l i c a t i o n  which l e d  t o  t h e  i s s u a n c e  o f  t h e  

' 212  p a t e n t  were Mannherz e t  a1 p a t e n t  no. 3 , 6 9 5 , 1 0 4 ,  Yard U.S. p a t e n t  no. 

3 , 8 2 4 , 8 5 6 ,  German document 2 , 0 4 0 , 6 8 2  and B r i t i s h  Sybron p a t e n t  1 , 4 2 4 , 8 7 5 .  The 

same pr imary  examiner was involved  i n  t h e  i s s u a n c e  of t h e  ' 212  p a t e n t  and o f  

the ' 9 8 2  p a t e n t .  (RX-171; CX-103). 

I 

56. S e r .  No. 5 3 6 , 2 7 5  from which t h e  ' 212  p a t e n t  i s s u e d  is a d i v i s i o n  o f  

S e r .  No. 3 9 8 , 8 0 9  from which t h e  ' 9 8 2  p a t e n t  i s s u e d  which is t h e  p a t e n t  i n  

i s s u e  i n  t h i s  i n v e s t i g a t i o n .  (RX-171; CX-103). 

57. I n  t h e  p r o s e c u t i o n  o f  S e r .  No. 5 3 6 , 2 7 5 ,  t h e  examiner in a n  o f f i c e  

a c t i o n  dated February  2 4 ,  1 9 8 4  r e j e c t e d  t h e  c la imed s u b j e c t  matter under t h e  

d o c t r i n e  o f  obviousness - type  double p a t e n t i n g  as b e i n g  u n p a t e n t a b l e  o v e r  claim 

3 of t h e  ' 9 8 2  p a t e n t  i n  view o f  B r i t i s h  Sybron p a t e n t  1 , 4 2 4 , 8 7 5 .  It was s a i d  

t h a t  a t  t h e  time t h e  i n v e n t i o n  as %de,  it would have been obvious  t o  employ a 

strap o f  f e r r o m a g n e t i c  material t o  j o i n  t h e  c o i l s  of t h e  d e v i c e  c l a i m e d  i n  t h e  

' 9 8 2  p a t e n t ,  especial ly i n  view o f  Sybron. The obviousness - type  double 

p a t e n t i n g  r e j e c t i o n  was said t o  be a j u d i c i a l l y  e s t a b l i s h e d  d o c t r i n e  based 

upon p u b l i c  p o l i c y  and t o  be pr imar i ly  in tended t o  p r e v e n t  p r o l o n g a t i o n  o f  a 

monopoly by p r o h i b i t i n g  claims i n  a second p a t e n t  n o t  p a t e n t a b l y  d i s t i n c t  from 
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claims i n  a f i r s t  p a t e n t .  A t i m e l y  f i l e d  t e r m i n a l  d i s c l a i m e r ,  i t  was s a i d ,  

would overcome a rejection on t h i s  ground. 

f u r t h e r  r e j e c t e d  under 35  U.S.C. 1 0 2 ( b )  as be ing  c l e a r l y  a n t i c i p a t e d  by t h e  

B r i t i s h  Sybron ( F i g .  7 )  p a t e n t .  (CX-104). 

The c l a i m e d  s u b j e c t  matter was 

58. I n  remarks r e s p o n s i v e  t o  t h e  F e b r u a r y  24, 1984 P a t e n t  Office a c t i o n  

i t  was argued that t h a t  claim 1 o f  S e r .  No. 5 3 6 , 2 7 5  c a l l e d  f o r  a c y l i n d r i c a l  

housing o f  a predetermined l e n g t h ,  w i t h  t h e  ends o f  t h e  housing a b u t t i n g  t h e  

end f l a n g e s  of t h e  unstream and downstream p i p e s  and f u r t h e r  s p e c i f i e d  that 

t h e  s p o o l  c o a x i a l l y  d i s p o s e d  i n  t h e  housing had t h e  same l e n g t h  and was 

provided w i t h  end faces which a b u t  t h e  end f l a n g e s  o f  t h e  p i p e s .  

f u r t h e r  argued t h a t  when, t h e  b o l t s  which j o i n  t h e  end f l a n g e s  o f  t h e  p i p e s  

are t i g h t e n e d  t o  compress  t h e  u n i t  t o  a v o i d  any f l u i d  l e a k a g e  t h e r e f r o m ,  t h i s  

a c t i o n  s u b j e c t i n g  b o t h  t h e  s p o o l  w i t h  c y l i n d r i c a l  housing t o  "a compress ive  

f o r c e  e f f e c t i n g  a f l u i d  seal" (claim 1). Thus i t  i s  s a i d  that t h e  compress ive  

f o r c e  is  s h a r e d  by b o t h  t h e  housing and t h e  spool w i t h  t h e  s p o o l  and t h e  

c y l i n d r i c a l  housing b e i n g  t h e  same l e n g t h  and engaged by  t h e  end f l a n g e s  o f  

t h e  p i p e s .  I n  Sybron ,  it i s  s a i d  t h a t  if t h e  metal c o v e r  t h e r e i n  i s  r e g a r d e d  

as e q u i v a l e n t  t o  what i s  c l a i m e d  in S e r .  No. 5 3 6 , 2 7 5 ,  t h e  c o v e r  i s  n o t  engaged 

by t h e  end f l a n g e s  o f  t h e  p i p e s ;  and t h a t  t o  t h e  c o n t r a r y  t h e  end f l a n g e s  o f  

t h e  p i p e s  o n l y  engage t h e  ceramic f l a n g e s  i n  t h e  Sybton  u n i t  ( F i g .  3) o f  t h e  

ceramic f l o w  t u b e  whose f l o w  f u n c t i o n  is similar t o  t h e  s p o o l  o f  t h e  u n i t  i n  

S e r .  No. 5 3 6 , 2 7 5 .  It i s  conc luded that when, i n  Sybron ,  t h e  b o l t s  are 

It was 

t i g h t e n e d ,  t h e y  act t o  squeeze t h e  ceramic f l a n g e s  between t h e  p i p e  f l a n g e s  

and t h e  ends of t h e  metal c o v e r ,  t h e r e b y  p o s s i b l y  f r a c t u r i n g  t h e s e  ceramic 

f l a n g e s ;  and t h a t  t h e r e  i s  no d i s t r i b u t i o n  o f  t h e  compress ive  load  between the 
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c y l i n d r i c a l  housing and t h e  spool  i n  t h e  manner of t h e  i n v e n t i o n  of Ser .  No. 

536,275; that t h e  g r e a t e r  t h e  compressive f o r c e  i n  Sybron, t h e  g r e a t e r  t h e  

l i k e l i h o o d  of c racking  t h e  f l a n g e s  of t h e  Sybron p o r c e l a i n  f low tube ,  f o r  t h e  

metal cover  o n l y  promotes such cracking  and does not  coopera te  w i t h  t h e  tube 

t o  resist t h e  compressive f o r c e .  (CX-104). 

59. In t h e  prosecut ion  of Ser.  No. 536,275 on May 1, 1984 t h e r e  was 

f i l e d  a t e r m i n a l  d i s c l a i m e r  t o  o b v i a t e  t h e  double p a t e n t i n g  r e j e c t i o n .  I n  t h e  

t e r m i n a l  d i s c l a i m e r  i t  was agreed t h a t  any p a t e n t  so g r a n t e d  on S e t .  No. 

536,275 s h a l l  be e n f o r c e a b l e  only  f o r  and d u r i n g  such p e r i o d  t h a t  t h e  l e g a l  

t i t l e  t o  s a i d  p a t e n t  s h a l l  be t h e  same as t h e  l e g a l  t i t l e  t o  t h e  '982 p a t e n t  

i n  i s s u e  in t h i s  i n v e s t i g a t i o n .  (CX-104). 

I 60. A Notice of allowance i n  Ser .  No. 536,275 i s s u e d  on June 20, 1984 

and t h e  '212 p a t e n t  i s s u e d  on February 5, 1985. (RX-171; CX-104). 

61. S e t .  No. 398,809, from which t h e  '982 p a t e n t  i s s u e d  which p a t e n t  i s  

i n  i s s u e  i n  t h i s  i n v e s t i g a t i o n ,  is a d i v i s i o n  of Ser .  No. 174,609 which was 

f i l e d  i n  t h e  P a t e n t  O f f i c e  on August 1, 1980 and from which U.S. p a t e n t  no. 

4,358,963 ( t h e  '963 p a t e n t )  i s s u e d ,  The '963 p a t e n t  i s s u e d  on November 16 ,  

1982 t o  Roy F. Schmoock and c o n t a i n s  seven claims. These claims read:  

1. ~n e l e c t r o m a g n e t i c  flowmeter u n i t  
i n t e r p o s a b l e  between t h e  f langed  ends of upstream 
and downstream pipes  i n  a l i n e  c a r r y i n g  a f l u i d  
whose f low rate  is t o  be measured, t h e  f langed  
ends be ing  br idged by b o l t s  which encage t h e  u n i t  
and s u b j e c t  it t o  a compressive f o r c e  t o  e f f e c t  a 
f l u i d  seal  s a i d  u n i t  comprising. 

A. 
f l a n g e s  t o  provide f low condui t  having a 
l o n g i t u d i n a l  f low a x i s ,  s a i d  s p o o l  having a 
s t r e n g t h  s u f f i c i e n t  t o  wi ths tand  t h e  
p r e s s u r e  of t h e  f l u i d  and s a i d  compressive 
f o r c e .  

a non-magnetic metal spool  having end 
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B. 
good. 

an  i n s u l a t i n g  i n n e r  l i n e r  f o r  s a i d  

C. a c y l i n d r i c a l  housing formed of 
fe r romagnet ic  material surrounding s a i d  
spool  and c o n c e n t r i c  t h e r e w i t h ,  s a i d  housing 
having end p l a t e s  mating wi th  t h e  f l a n g e s  of 
t h e  spool  t o  create an a n n u l a r  i n n e r  chamber 
between t h e  spool  and t h e  housing. 

D. a p a i r  of t h i n  c o i l s  i n  s a i d  chamber 
a d j a c e n t  t h e  i n n e r  s u r f a c e  of t h e  housing a t  
diametr ical ly-opposed p o s i t i o n s  w i t h  r e s p e c t  
t o  s a i d  f low c o n d u i t ,  s a i d  c o i l s  surrounding 
a c o i l  axis i n t e r s e c t i n g  s a i d  f low axis a t  
r i g h t  a n g l e s  t h e r e t o  and 

E. a p a i r  of e l e c t r o d e s  mounted on s a i d  
spool  a t  diametr ical ly-opposed p o s i t i o n s  
a long  a n  e l e c t r o d e  a x i s  which is 
perpendicular  both t o  t h e  f low axis  and t h e  
c o i l  a x i s ,  s a i d  inner chamber being f i l l e d  
w i t h  a p o t t i n g  compound t o  seal s a i d  coils 
and s a i d  e l e c t r o d e s  t h e r e i n .  

2. A u n i t  as set  f o r t h  i n  claim 1, wherein s a i d  
l i n e r  is i n j e c t i o n  method of p l a s t i c  material and 
has  end f l a n g e s  which o v e r l i e  t h e  end f l a n g e s  of 
t h e  spool .  

3. A u n i t  a s  se t  f o r t h  i n  claim 1, wherein s a i d  
c o i l s  have a saddle-shaped form and a r e  
symmetr ical ly  disposed w i t h  r e s p e c t  t o  t h e  c o i l  
a x i s .  

4. 
c o i l s  a r e  rece ived  on saddle-shaped s h o r t  c o r e s  
i n t e g r a l  w i t h  s a i d  housing. 

A u n i t  a s  s e t  f o r t h  i n  claim 3 ,  wherein s a i d  

5. A u n i t  a s  set  f o r t h  i n  claim 1, wherein s a i d  
housing is formed of complementary h a l f  p ieces  
which a r e  jo ined  together ,  

- 

6. 
spool  is made of s t a i n l e s s  s t ee l ,  

A u n i t  as  set  f o r t h  i n  claim 1, wherein s a i d  

7. 
housing is made of carbon s teel .  

A u n i t  as set  f o r t h  i n  claim 1, wherein s a i d  

(RX-171; RX-165). 
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62. References c i t e d  i n  the  a p p l i c a t i o n  which l e d  t o  the  issuance of t h e  

'963 pa ten t  were Mannherz e t  a1 U.S. paten t  no. 3,695,104, Yard U.S. paten t  

no. 3,824,856 and German document 2,040,682. The same primary examiner was 

involved i n  t h e  issuance of t h e  '963 and '982 pa ten ts .  (RX-171, RX-165). 

63. Ser .  No. 174,609, from which t h e  '963 pa ten t  issued,  i s  a 

cont inuat ion-in-par t  of S e t .  No. 75,037 which was f i l e d  i n  t h e  Patent  Off ice  

on September 12, 1979 and from which U.S. paten t  no. 4,253,340 ( the  '340 

pa ten t )  issued.  The '340 pa ten t  i s sued  on March 3, 1981 t o  Roy F. Schmoock 

and conta ins  twelve claims. These claims read:  

1. An electromagnet ic  flowmeter u n i t  
i n t e rposab le  between the  f langed ends of upstream 
and downstream p i p e s  i n  a l i n e  ca r ry ing  a f l u i d  
whose flow rate is t o  be measured, t h e  f langed 
ends being bridged by b o l t s  which sub jec t  t h e  
u n i t  t o  a compressive force  t o  e f f e c t  a f l u i d  
seal ,  s a i d  u n i t  comprising: 

A. a non-magnetic metal  spool  t o  provide a 
flow condui t ,  s a i d  spool  having a s t r e n g t h  
s u f f i c i e n t  t o  withstand t h e  p re s su re  of t h e  
f l u i d  and s a i d  compressive f o r c e ,  s a i d  spool  
having end f l anges ;  

B. an i n s u l a t i n g  l i n e r  f o r  s a i d  spool ;  

C. a c y l i n d r i c a l  housing formed of 
ferromagnetic material surrounding s a i d  
spool  and concent r ic  therewith,  s a i d  housing 
having i n t e g r a l  therewith a t  least  two 
magnet co res  of t h e  same material which are 
disposed a t  diametrically-opposed pos i t i ons  
along an  a x i s  normal-to and i n t e r s e c t i n g  the  
long i tud ina l  f low axis  of the  spool ,  s a i d  
housing mating with the  f langes  of t he  spool  
t o  create an inner  chamber between the  spool 
and the  housing; 

D. c o i l s  surrounding sa id  co res  t o  def ine  a 
pa i r  of electromagnets;  and 

E. a pair  of e l ec t rodes  mounted on s a i d  
spool a t  diametrically-opposed pos i t i ons  
along an a x i s  which is perpendicular  both t o  
the  flow a x i s  and the  core ax i s .  
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2. A u n i t  as set  f o r t h  i n  claim 1 ,  wherein  said 
l i n e r  i s  i n j e c t i o n  molded o f  p last ic  material and 
has  end f l a n g e s  which o v e r l i e  t h e  end f l a n g e s  o f  
t h e  s p o o l .  

3, A u n i t  as set  f o r t h  i n  claim 2 ,  where in  s a i d  
l i n e r  i s  provided w i t h  s o c k e t s  to  r e c e i v e  and 
i n s u l a t e  s a i d  e l e c t r o d e s .  

4. A f lowmeter  as set f o r t h  i n  claim 1 ,  where in  
s a i d  chamber i s  f i l l e d  w i t h  a p o t t i n g  compound t o  
e n c a p s u l a t e  s a i d  e l e c t r o d e s  and s a i d  
e l e c t r o m a g n e t s .  

5. A f lowmeter  as set  f o r t h  i n  claim 1 ,  where in  
s a i d  s p o o l  i s  f a b r i c a t e d  o f  s t a i n l e s s  steel. 

6. A f lowmeter  as set f o r t h  i n  claim 1 ,  where in  
s a i d  s p o o l  i s  f a b r i c a t e d  o f  s t a i n l e s s  steel.  

7. A flowmeter as set  f o r t h  i n  claim 1 ,  where in  
t h e  free ends o f  s a i d  c o r e s  are r e c e i v e d  in wells 
formed i n  s a i d  spool  t o  f o c u s  t h e  f lux ,  minimize  
t h e  r e l u c t a n c e  o f  t h e  flux p a t h  and trap s a i d  
spool w i t h i n  s a i d  housing. 

8. A f lowmeter  as set f o r t h  i n  claim 1 ,  wherein 
s a i d  hous ing  i s  o f  s p i l t  c o n s t r u c t i o n  and i s  
d e f i n e d  by complementary h a l f  p i e c e s .  

9. A f lowmeter  as set  f o r t h  i n  claim 8,  wherein 
s a i d  h a l f  pieces are provided w i t h  edge s u r f a c e s  
which are j o i n e d  t o g e t h e r .  

10. A f lowmeter  as se t  f o r t h  i n  claim 9 ,  wherein  
one o f  s a i d  h a l f  pieces has i n t e g r a l  t h e r e w i t h  a 
p l a t f o r m  t o  support  a c o n v e r t e r  assembly.  

11. A f l o m e t e r  as se t  f o r t h  i n  claim 1 ,  where in  
t h e  u n i t  i s  provided w i t h  
longitudinally-extending b o r e s  t o  accommodate - 
s a i d  b o l t s .  

12.  An e l e c t r o m a g n e t i c  f lowmeter  u n i t  
i n t e r p o s a b l e  between t h e  f l a n g e d  ends o f  upstream 
and downstream p i p e s  i n  a l i n e  c a r r y i n g  a f l u i d  
whose f l o w  rate i s  t o  be  measured,  t h e  f l a n g e d  
ends b e i n g  b r i d g e s  by bolts which s u b j e c t  t h e  
u n i t  t o  a compress ive  f o r c e  t o  e f fect  a f l u i d  
sea l ,  s a i d  u n i t  c o m p r i s i n g :  
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A. a non-magnetic metal spool t o  p r o v i d e  a 
f l o w  c o n d u i t ,  s a i d  s p o o l  having  a s t r e n g t h  
s u f f i c i e n t  t o  w i t h s t a n d  t h e  p r e s s u r e  o f  t h e  
f l u i d  and s a i d  compress ive  f o r c e ,  said s p o o l  
having end f l a n g e s ;  

B. a n  i n s u l a t i n g  l i n e r  f o r  s a i d  s p o o l ;  

C.  a c y l i n d r i c a l  housing formed of 
f e r r o m a g n e t i c  material surrounding  said 
s p o o l  and c o n c e n t r i c  t h e r e w i t h ,  s a i d  housing 
mating w i t h  t h e  f l a n g e s  o f  t h e  spool  t o  
create a n  i n n e r  chamber between t h e  s p o o l  
and t h e  hous ing ;  

D. electromagnets d i s p o s e d  w i t h i n  s a i d  
i n n e r  chamber a t  d i a m e t r i c a l l y - o p p o s e d  
p o s i t i o n s  a l o n g  a f i e l d  axis normal t o  and 
i n t e r s e c t i n g  t h e  l o n g i t u d i n a l  f l o w  axis o f  
t h e  s p o o l ,  and 

E. a p a i r  o f  e l e c t r o d e s  mounted on s a i d  
spool  a t  d i a m e t r i c a l l y - o p p o s e d  p o s i t i o n s  
a l o n g  a n  axis which is p e r p e n d i c u l a r  b o t h  t o  
t h e  f l o w  axis and t h e  f i e l d  axis, s a i d  
chamber b e i n g  f i l l e d  w i t h  a p o t t i n g  compound 
t o  e n c a p s u l a t e  said e l e c t r o d e s  and s a i d  
electromagnets. 

(RX-171; RX-164). 

64. R e f e r e n c e s  c i ted i n  the  e x a m i n a t i o n  o f  t h e  a p p l i c a t i o n  which l e d  t o  

the '340 p a t e n t  were Wads U.S. p a t e n t  no. 3,490,282,  B i r n s t i n g  U.S. p a t e n t  

no. 3,504,541,  Uannherz e t  a l .  U.S. p a t e n t  no. 3,745,824, Yard U.S. p a t e n t  

no. 3,824,856,  Vidmantas U.S. p a t e n t  no. 3,981,190,  Ackermann e t  al. p a t e n t  

no. 4,065,965 and German document 2,040,682. The same primary examiner  was 

involved  i n  t h e  i s s u a n c e  of t h e  '340 p a t e n t ,  the '963 p a t e n t  a n d - t h e  '982 

p a t e n t .  (RX-171; RX-164). 

65. Ser. No, 75,037 f rom which t h e  '340 p a t e n t  i s s u e d  i s  a 

c o n t i n u a t i o n - i n - p a r t  o f  S e r .  No. 811,276 which was f i l e d  i n  t h e  P a t e n t  Office 

on June 29, 1977 and from w h i c h  U.S. p a t e n t  no. 4 ,181 ,018  ( ' 0 1 8  p a t e n t )  
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issued. The '018 patent issued to Roy F ,  Schmoock and contains four claims. 

These claims read: 

1. An electromagnetic flowmeter unit comprising: 

A. An annular pressure vessel molded of 
insulation material to define a central flow 
passage having a longitudinal axis, said 
vessel being molded about an insulating 
shell which lines said passage, said shell 
being reinforced by a non-magnetic 
reinforcing spool surrounding said shell; 

B. 
said vessel at diametrically-opposed 
positions with respect to said passage, each 
electromagnet having a coil wound about a 
ferromagnetic core which lies along a 
diametrical axis extending at right angles 
to said longitudinal axis; 

A pair of electromagnets embedded in 

C. a pair of electrodes embedded in said 
pressure vessel at diametrically-opposed 
positions with respect to said passage, said 
electrodes lying along a transverse axis at 
right angles both to said diametrical and to 
said longitudinal axis; and 

D. a ferromagnetic strap embedded in said 
vessel and interconnecting the outer ends of 
said cores to provide a magnetic return path 
the re for. 

2. A unit as set forth in claim 1, wherein said 
shell includes a pair of diametrically-opposed 
sockets for receiving said electrodes. 

3. A unit as set forth in claim 2, wherein said - 
shell further includes end flanges. 

4. A flowmeter unit as set forth in claim 1, 
wherein said spool is of non-magnetic material 
selected from the class consisting of steel and 
brass. 

(RX-171; RX-167). 
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66.  R e f e r e n c e s  c i t e d  i n  t h e  e x a m i n a t i o n  of t h e  a p p l i c a t i o n  which l e d  t o  

t h e  ' 3 4 0  p a t e n t  were Wads U.S. p a t e n t  no. 3 , 4 9 0 , 2 8 2 ,  F u n f s t u c k  U.S. 3 , 6 3 6 , 7 6 4 ,  

Mannherz U.S. p a t e n t  no ,  3 , 7 4 5 , 8 2 4 ,  Yard U.S. p a t e n t  no. 3 , 8 2 4 , 8 5 6 ,  Vidmantas 

U.S. p a t e n t  no. 3 , 9 8 1 , 1 9 0 ,  Ackermann et  a1 U.S. p a t e n t  no. 4 , 0 6 5 , 9 6 5  and 

German document 2 , 0 4 0 , 6 8 2 .  (RX-171; RX-167). 

67 .  S e r .  No. 8 1 1 , 2 7 6  from which t h e  '018 p a t e n t  i s s u e d  i s  a d i v i s i o n  o f  

Ser. No. 7 2 1 , 4 2 0  which was f i l e d  i n  t h e  P a t e n t  Office on Feb. 23, 1 9 7 7  and 

from which U.S. p a t e n t  no. 4 , 0 9 8 , 1 1 8  p a t e n t  ( t h e  '118 p a t e n t )  i s s u e d .  The 

'118 p a t e n t  i s s u e d  t o  Roy F. Schmoock and c o n t a i n s  f o u r t e e n  claims. These  

claims read: 

1. An e l e c t r o m a g n e t i c  f lowmeter  u n i t  c o m p r i s i n g :  

A. a c y l i n d r i c a l  r i n g  o f  f e r r o m a g n e t i c  
mat e r i a 1. 

B. 
c o i l  wound about  a f e r r o m a g n e t i c  c o r e  
a t t a c h e d  at  one end t o  t h e  r i n g ,  t h e  
e l e c t r o m a g n e t s  be ing  p o s i t i o n e d  w i t h  t h e i r  
c o r e s  e x t e n d i n g  a l o n g  a d i a m e t r i c a l  axis a t  
r i g h t  a n g l e s  t o  t h e  l o n g i t u d i n a l  axis o f  t h e  
r i n g ,  t h e  r i n g  a c t i n g  as a magnetic r e t u r n  
path  w i t h  respect t o  the e l e c t r o m a g n e t s ;  

a p a i r  o f  e l e c t r o m a g n e t s  e a c h  having a 

C. 
i n s u l a t i n g  material molded w i t h i n  t h e  r i n g  
and having a c e n t r a l  flow passage through 
which t h e  l o n g i t u d i n a l  f l o w  axis e x t e n d s ,  
s a i d  v e s s e l  e n c a p s u l a t i n g  t h e  e l e c t r o m a g n e t s ,  
said ring also a c t i n g  t o  r e i n f o r c e  s a i d  
p r e s s u r e  v e s s e l ,  and 

a n  a n n u l a r  p r e s s u r e  v e s s e l  formed o f  

D a pair o f  e l e c t r o d e s  embedded i n  said 
p r e s s u r e  v e s s e l  a t  d i a m e t r i c a l l y - o p p o s e d  
p o s i t i o n s  w i t h  respect t o  said f l o w  passage 
a l o n g  a t r a n s v e r s e  a x i s  which i s  
p e r p e n d i c u l a r  b o t h  t o  said diametrical axis  
and t o  said l o n g i t u d i n a l  axis 

128 



2. A flowmeter u n i t  as set f o r t h  i n  claim 1, 
wherein,  s a i d  c o r e s  and s a i d  r i n g  are both made of 
c o l d  r o l l e d  steel. 

3. A flowmeter u n i t  as set  f o r t h  in claim 1, 
wherein s a i d  v e s s e l  has bores  formed t h e r e i n  t o  
r e c e i v e  b o l t s  which br idge  t h e  end f l a n g e s  of l i n e  
p i p e s  between which t h e  u n i t  i s  in te rposed .  

4. 
bores  are d e f i n e d  by tubes  embedded in s a i d  
p r e s s u r e  v e s s e l .  

A u n i t  a s  set f o r t h  i n  claim 3, wherein s a i d  

5. 
e l e c t r o d e s  are supported w i t h i n  s o c k e t s  in a 
p l a s t i c  spool-shaped s h e l l  which i s  c o n c e n t r i c  
w i t h  t h e  ring t o  d e f i n e  s a i d  f l o w  passage and 
which forms a mold w i t h  s a i d  r i n g  f o r  s a i d  v e s s e l .  

A u n i t  as se t  f o r t h  i n  claim 1, wherein s a i d  

6. A u n i t  as set  f o r t h  i n  claim 5, wherein s a i d  
s h e l l  i s  provided w i t h  end flanges which are f l u s h  
w i t h  t h e  ends  of t h e  r i n g .  

7. A u n i t  a s  set f o r t h  i n  claim 1, wherein s a i d  
e l e c t r o d e s  have a p l a n a r  format ion  of r e l a t i v e l y  
l a r g e  area. 

8. 
e lec t romagnets  have a r e c t a n g u l a r  c r o s s - s e c t i o n  t o  
produce l i n e s  of f l u x  w i t h i n  a r e g i o n  c o e x t e n s i v e  
w i t h  s a i d  e l e c t r o d e s .  

A u n i t  as se t  f o r t h  in claim 7, wherein s a i d  

9. A u n i t  a s  set f o r t h  i n  claim 8, f u r t h e r  
i n c l u d i n g  s h i e l d i n g  e l e c t r o d e s  embedded i n  s a i d  
p r e s s u r e  v e s s e l  behind s a i d  d e t e c t i n g  e l e c t r o d e s .  

10. A u n i t  as set  f o r t h  i n  claim 1, f u r t h e r  
i n c l u d i n g  a p r e a m p l i f i e r  embedded i n  s a i d  v e s s e l  
and connected t o  s a i d  e l e c t r o d e s .  

11. A u n i t  a s  set f o r t h  i n  claim I ,  f u r t h e r  
i n c l u d i n g  a d r i v e  c i r c u i t  f o r  s a i d  c o i l s  embedded 
i n  s a i d  p r e s s u r e  v e s s e l .  

1 2 .  A u n i t  as set f o r t h  i n  claim 1, wherein s a i d  
i n s u l a t i n g  m a t e r i a l  i s  an  epoxy r e s i n  t h a t  adheres  
t o  s a i d  r i n g  t o  form a u n i t a r y  s t r u c t u r e .  

13. A flowmeter u n i t  as set  f o r t h  in c l a i m  1, 
wherein s a i d  e l e c t r o d e s  are so embedded i n  s a i d  
p r e s s u r e  v e s s e l  as t o  have t h e i r  f a c e s  i n  c o n t a c t  
w i t h  t h e  f l u i d  pass ing  through s a i d  passage. 
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14. A f lowmeter  u n i t  as set f o r t h  i n  claim 1 ,  
where in  s a i d  e l e c t r o d e s  are so embedded i n  s a i d  
p r e s s u r e  v e s s e l  as t o  have the i r  faces 
d i e l e c t r i c a l l y - i n s u l a t e d  from t h e  f l u i d  passing 
through s a i d  passage. 

F i g u r e  8, o f  t h e  '118 p a t e n t  i l l u s t r a t e s  t h e  manner i n  which t h e  f l o m e t e r  
' 

u n i t  is compress ion  mounted between f l a n g e s  of l i n e  p i p e s  by budging b o l t s  

which act t o  encage  t h e  u n i t .  It i s  said that no u s e  i s  made i n  t h i s  mounting 

o f  t h e  bore h o l e s  i n  t h e  p r e s s u r e  v e s s e l .  (RX-171; RX-163, c o l .  7, l i n e s  

27-51, 1-50). 

68. R e f e r e n c e s  c i ted i n  t h e  e x a m i n a t i o n  o f  t h e  a p p l i c a t i o n  which led t o  

t h e  i s s u a n c e  of t h e  '118 p a t e n t  were Wads U.S. p a t e n t  no. 3,490,282, Appel e t  

a l .  3,999,443 German document 2,040,682 and B r i t i s h  document 1,072,521. The 

I '118 p a t e n t  d i s c l o s e s  t h a t  saddle-shaped magnet ic  c o i l s  f i t t e d  on o p p o s i t e  

s i d e s  o f  t h e  i n n e r  s u r f a c e  o f  t h e  meter body have been  used p r i o r  art 

commercial  e l e t r o m a g n e t i c  f lowmeters .  The same primary examiner  was i n v o l v e d  

i n  t h e  i s s u a n c e  of t h e  '118 p a t e n t ,  '018 p a t e n t ,  '340 p a t e n t ,  '963 p a t e n t ,  

'982 p a t e n t  and '212 p a t e n t .  (RX-171; RX-163, c o l .  1, l i n e s  46-50). 

69. E a c h  o f  t h e  '982 p a t e n t ,  '212 p a t e n t ,  '963 p a t e n t ,  '340 p a t e n t ,  '018 

p a t e n t  and '118 p a t e n t  i s  a s s i g n e d  on i t s  face t o  F6P. (RX-171; CX-103; 

RX-165; RX-164; RX-167 and RX-163). 

7 0 .  I n  a B r i t i s h  p a t e n t  of f ice  a c t i o n  d a t e d  January 4, 1983 r e g a r d i n g  

B r i t i s h  F6P p a t e n t  a p p l i c a t i o n  no. 8,002,221 it appeared t o  t h e  B r i t i s h  p a t e n t  

examiner  that a t  least c e r t a i n  claims o f  t h e  B r i t i s h  F6P a p p l i c a t i o n  d i d  not  

i n v o l v e  a n  i n v e n t i v e  step having regard t o  t h e  matter c o n t a i n e d  i n  p a t e n t  

s p e c i f i c a t i o n  Sybron B r i t i s h  1,424,875 i n t e r  a l ia .  

Sybron r e f e r e n c e ,  t h e  r e f e r e n c e  appeared t o  be directed t o  overcoming t h e  same 

problems as t h o s e  o f  t h e  F6P B r i t i s h  a p p l i c a t i o n ,  namely t h o s e  a s s o c i a t e d  w i t h  

It was s a i d  that i n  t h e  
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i n s e r t i n g  a f l o m e t e r  u n i t  i n  a p i p e l i n e ;  t h a t  t h i s  was a c h i e v e d  by u s i n g  a 

m e c h a n i c a l l y  s t r o n g  f l a n g e d  ceramic tube  mating w i t h  a s t a i n l e s s  s t e e l ,  

housing t o  form a c a v i t y  e n c l o s i n g  t h e  c o i l s  and t h e  e l e c t r o d e s  o f  t h e  u n i t ;  

t h a t  t h e  i n v e n t i o n  o f  claim 1 o f  t h e  B r i t i s h  FbP a p p l i c a t i o n  d i f f e r e d  from t h e  

p r i o r  s p e c i f i c a t i o n  by s u b s t i t u t i o n  o f  t h e  ceramic t u b e  w i t h  a metallic 

non-magnet ic  t u b e  provided w i t h  a n  i n s u l a t i n g  l i n e r  and t h e  p r o v i s i o n  of  t h e  

m a g n e t i c  cores i n t e g r a l  w i t h  t h e  housing.  It was said t h a t  such  f e a t u r e s  

would appear t o  be c o n v e n t i o n a l  as shown in o t h e r  cited p r i o r  art 

s p e c i f i c a t i o n s .  

Sybron s p e c i f i c a t i o n  by t h e  c o n v e n t i o n a l  f l a n g e d  metallic n o n - m e t a l l i c  

n o n - m e t a l l i c  p i p e  and p o t t i n g  t h e  e l e c t r o m a g n e t  components would prima fac ie  

appear t o  be obvious  in t h e  l i g h t  o f  t h e  d i s c l o s u r e  of o t h e r  c i t e d  p r i o r  a r t  

s p e c i f i c a t i o n s .  I n  a la ter  B r i t i s h  p a t e n t  of f ice  a c t i o n  d a t e d  September 2 6 ,  

It was also s a i d  t h a t  replacement  o f  t h e  ceramic t u b e  o f  t h e  

1 9 8 3  r e f e r e n c e  was made t o  amendments f i l e d  up t o  and i n c l u d i n g  Ju ly  4, 1 9 8 3 .  

No r e f e r e n c e  t o  t h e  Sybron B r i t i s h  p a t e n t  was made i n  t h i s  o f f i c e d  a c t i o n .  

(RX-155; RX-157). 

7 1 .  I n  a n  A u s t r a l i a n  p a t e n t  o f f i c e  d a t e d  February  2 3 ,  1 9 8 3  r e g a r d i n g  F&P 

A u s t r a i l i a n  p a t e n t  a p p l i c a t i o n  5 8 6 0 3 / 8 0  i t  was s a i d  t h a t  t h e  claimed i n v e n t i o n  

in t h e  A u s t r a l i a n  FbP p a t e n t  a p p l i c a t i o n  was n o t  n o v e l  i n  t h e  l i g h t  o f  B r i t i s h  

Sybron 1 , 4 2 4 , 8 7 5  i n t e r  a l ia .  It was s a i d  t h a t  t h e  e a c h  o f  t h e  c i t e d  p r i o r  ar t  

r e f e r e n c e s  differs i n  some way from what is claimed, e.g. t h e  manner o f  

c o n n e c t i o n  of t h e  f lowmeter  i n t o  t h e  p i p e l i n e ,  the form and c o n s t r u c t i o n  o f  

the e l e c t r o m a g n e t s ,  t h e  material o f  which t h e  f lowmeter  passage is made and 

the u s e  o f  p o t t i n g  material. However it was n o t  c o n s i d e r e d  t h a t  t h e s e  

d i f f e r e n c e s  made a s u b s t a n t i a l  c o n t r i b u t i o n  t o  t h e  working o f  the claimed F&P 

d e v i c e  and c o n s e q u e n t l y  t h e  i n v e n t i o n  c l a i m e d  i n  t h e  F&P a p p l i c a t i o n  was said 
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t o  be not novel. 

claimed invent ion  appeared t o  be concerned wi th  was t he  provis ion  of an 

e f f e c t i v e  seal between t h e  p ipe l ine  and t h e  meter and the  cons t ruc t ion  of t h e  

meter t o  withstand the  fo rces  exer ted  thereby and by the  p re s su re  of the  

l i q u i d  and t h a t  t h i s  i s  achieved i n  each of t h e  c i t e d  p r i o r  ar t  re ferences ,  

(RX-156). 

It was s a i d  t h a t  t h e  main cons idera t ion  wi th  which t h e  F6P 

72. In  an Aus t ra l ian  pa ten t  o f f i c e  a c t i o n  dated October 28, 1983, i t  was 

s a i d  t h a t  t h e  invent ion  as claimed is p r i o r  published by, and not  novel i n  the  

l i g h t  o f ,  the  B r i t i s h  Sybron pa ten t ;  that t h e  Sybron pa ten t  ( f i g u r e s  3 and 7) 

d i s c l o s e s  a non-magnetic tube provided wi th  end f l anges  and surrounded by a 

c y l i n d r i c a l  metal housing ( f i g u r e s  1 and 7); and that i n  f i g u r e  7 i t  is  shown 

I clamped between pipe f langes  i n  the  same way as claimed i n  t h e  F6P Aus t ra l i an  

app l i ca t ion .  

invent ion  i s  dis t inguished  i n  t h a t  s e a l i n g  i s  obtained by d i r e c t  contac t  

between the  spool  and the  pipe f langes  but ye t  according t o  t h e  F6P 

desc r ip t ion  sea l ing  gaske ts  may be used and hence i t  appeared t h a t  the  absence 

of such gaske t s ,  which are shown i n  f i g u r e  7 of the  Sybron patent, was not 

considered an e s s e n t i a l  f e a t u r e  of t h e  invent ion.  

t h a t  i t  appeared that, even without such gaske t s ,  most of the  s e a l i n g  would be 

It is s a i d  that t h e  F&P a t t o r n e y  argued that t h e  F6P Aus t ra l i an  

In  any case, i t  was s a i d  

, e f fec t ed  by t h e  end f langes  of t he  l i n e r  of t h e  F6P A u s t r a i l i a n  app l i ca t ion  

r a t h e r  than  by d i r e c t  con tac t  w i t h x h e  spool ,  

noted t h a t  t h e  F&P Aust ra l ian  invent ion  would appear t o  be d is t inguished  from 

F i n a l l y  it was s a i d  that i t  was 

- -  

the  Sybron B r i t i s h  pa ten t  in that i n  the  FLP invent ion  the  i n t e r i o r  and both 

end f l anges  of t h e  spool  are covered with a continuous i n s u l a t i n g  l i n e r  which 

is provided wi th  sockets  t o  house the  sensing e l ec t rodes .  
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73. The A u s t r a l i a n  p a t e n t  o f f i c e  d a t e d  March 1 4 ,  1 9 8 4  s t a t e d  that t h e  

o b j e c t i o n  on t h e  Sybron B r i t i s h  p a t e n t  is m a i n t a i n e d ;  t h a t  t h e  s t a i n l e s s  s t e e l  

c o v e r  o f  t h e  Sybron r e f e r e n c e  i s  a c y l i n d r i c a l  metal hous ing  and i n  fact 

appeared t o  be i d e n t i c a l  t o  t h e  c o n s t r u c t i o n  d i s c l o s e d  i n  t h e  F&P A u s t r a i l i a n  

a p p l i c a t i o n ;  t h a t  t h e  f l a n g e d  ceramic t u b e  of t h e  Sybron p a t e n t  i s  a 

non-magnetic s p o o l  and i s  d i s p o s e d  w i t h i n  t h e  c y l i n d r i c a l  c o v e r ;  t h a t  

a c c o r d i n g  t o  t h e  d e s c r i p t i o n  o f  t h e  F&P a p p l i c a t i o n  t h e  spool  r a t h e r  t h a n  t h e  

metal housing is s u b j e c t  t o  t h e  compress ive  f o r c e s ,  and t h a t  t h i s  would a l s o  

be t h e  case in t h e  Sybron r e f e r e n c e ;  and that t h e  ceramic t u b e s  o f  t h e  Sybron 

r e f e r e n c e  are s a i d  t o  be  m e c h a n i c a l l y  q u i t e  s t r o n g  and r e a d i l y  adapted t o  

b e i n g  clamped i n  t h e  manner c l a i m e d  i n  t h e  F&P a p p l i c a t i o n  and t h u s  that it 

appeared  t h a t  t h e y  are s u f f i c i e n t l y  s t r o n g  t o  w i t h s t a n d  t h e  forces t o  which 

t h e y  are s u b j e c t e d .  (RX-159). 

74 .  On May 9, 1 9 8 4 ,  in responding  t o  t h e  A u s t r a l i a n  p a t e n t  examiner ' s  

March 1 4 , 1 9 8 4  a c t i o n ,  it was argued t h a t  t h e  F&P c l a i m e d  i n v e n t i o n  i n  t h e  FbP 

A u s t r a l i a n  a p p l i c a t i o n  c a n  be d i s t i n g u i s h e d  from t h e  t h e  u n i t  i n  t h e  Sybron 

r e f e r e n c e ;  t h a t  i n  t h e  FSP u n i t  t h e  ends  o f  t h e  metal hous ing  engage t h e  end 

f l a n g e s  of t h e  upstream and downstream p i p e s  and hence that when t h e s e  f l a n g e s  

are b r i d g e d  by b o l t s ,  t h e  r e s u l t a n t  compress ive  f o r c e  i s  imposed on t h e  ends 

, of t h e  hous ing  t o  e f fect  a f l u i d  seal;  t h a t  t h i s  f e a t u r e  i s  important  f o r  when 

t h e  b o l t s  are t i g h t e n e d  t o  effect &.seal  w i t h  r e s p e c t  t o - a  p r e s s u r i z e d  f l u i d  

b e i n g  m e t e r e d ,  t h e  r e s u l t a n t  compress ive  f o r c e  is c o n s i d e r a b l e  and t h e  metal 

housing must be c a p a b l e  o f  w i t h s t a n d i n g  t h i s  f o r c e ;  t h a t  t h e  FLP A u s t r a l i a n  

claim f u r t h e r  s p e c i f i e d  that the l e n g t h  of t h e  non-magnet ic  s p o o l  through 

which t h e  f l u i d  f l o w s  i s  t h e  same as t h a t  o f  the housing and hence t h e  

compress ive  f o r c e  is a l s o  imposed on t h e  s p o o l  which must have a s t r e n g t h  
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s u f f i c i e n t  t o  w i t h s t a n d  t h i s  f o r c e  as well as t h e  p r e s s u r e  o f  t h e  f l u i d  and 

t h a t  a c c o r d i n g l y  t h e  compress ive  f o r c e  is shared  by t h e  s p o o l  and t h e  

housing. It was s a i d  t h a t  t h e  A u s t r a l i a n  examiner was q u i t e  r i g h t  in n o t i n g  

that i n  t h e  Sybron r e f e r e n c e  a steel c o v e r  is d o u b t l e s s  as s t r o n g  as t h e  F6P's 

metal housing b u t  it was argued t h a t  t h e  Sybron steel c o v e r  is s h o r t e r  t h a n  

t h e  ceramic t u b e  o f  t h e  Sybron r e f e r e n c e  " f a b r i c a t e d  o u t  o f  p o r c e l a i n  j u s t  as 

l a r g e  ceramic electrical  i n s u l a t o r s  are made." ( c o l ,  2 ,  l i n e s  1 2 2  t o  1 2 4  o f  

t h e  B r i t i s h  Sybron p a t e n t ) ,  The tube  i n  t h e  Sybron p a t e n t  is s a i d  t o  be 

provided a t  i t s  ends w i t h  ceramic f l a n g e s  and when t h e  b o l t 8  are t i g h t e n e d ,  

t h e s e  ceramic f l a n g e s  were s a i d  t o  be s u b j e c t e d  t o  a h i g h  compress ive  f o r c e ,  

t h e  p i p e  f l a n g e s  t h e n  p r e s s i n g  t h e  ceramic f l a n g e s  a g a i n s t  t h e  ends o f  t h e  

s tee l  cover .  , T h i s  compress ive  f o r c e  is s a i d  n o t  t o  be s h a r e d  by t h e  c o v e r  i n  

t h e  Sybron p a t e n t .  (RX-160). 

75. F6P i n  a l e t t e r  d a t e d  November 5, 1 9 8 5  t o  t h e  A u s t r a l i a n  p a t e n t  

o f f i c e  s u b s t a n t i a l l y  r e p e a t e d  t h e  arguments made i n  May 9 ,  1 9 8 4  l e t ter .  

(RX-160, RX-161). 

76.  Claim 1 i n s e r t e d  i n  t h e  F6P A u s t r a l i a n  p a t e n t  a p p l i c a t i o n  by l e t t e r  

dated November 5, 1985 read: 

1. A f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter u n i t  
i n t e r p o s a b l e  between t h e  end f l a n g e s  o f  t h e  
upstream and downstream p i p e s  o f  a l i n e  
c o n d u c t i n g  a f l u i d  whose f l o w  rate is t o  be 
metered, t h e  end f l a n g e s  o f  t h e  p i p e s  having a 
predetermined d i a m e t e r  and a circle of b o l t  
h o l e s ,  s a i d  u n i t  compris ing :  

A. 
predetermined l e n g t h  and an e x t e r n a l  
diameter which is smaller than  t h a t  o f  t h e  
c i rc le  whereby when the u n i t  is i n t e r p o s e d  
between t h e  end f l a n g e s  o f  the p i p e s ,  t h e  
housing l i e s  w i t h i n  t h e  c ircle  w i t h  t h e  ends 

a c y l i n d r i c a l  metal housing having a 
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o f  t h e  housing engaging t h e  f l a n g e s  and t h e  
f l a n g e s  are br idged by bolts p a s s i n g  through 
t h e  h o l e s  t o  encage  t h e  u n i t  and s u b j e c t  i t  
t o  a compress ive  f o r c e  which i s  imposed on 
t h e  ends of the housing t o  effect a f l u i d  
seal; 

B. a non-magnetic s p o o l  coaxially d i s p o s e d  
w i t h i n  s a i d  housing and having t h e  same 
l e n g t h  and provided w i t h  end f l a n g e s  which 
are s e a t e d  a g a i n s t  t h e  ends o f  t h e  upstream 
and downstream p i p e s  and d e f i n e  w i t h  s a i d  
housing a i n t e r n a l  c a v i t y ,  s a i d  spool  
forming  a f l u i d  c o n d u i t  having  a 
l o n g i t u d i n a l  f l o w  axis which j o i n s  t h e  
upstream and downstream p i p e s ,  s a i d  s p o o l  
having a s t r e n g t h  s u f f i c i e n t  t o  w i t h s t a n d  
t h e  p r e s s u r e  o f  f l u i d  f l o w i n g  i n  t h e  c o n d u i t  
and s a i d  compress ive  f o r c e ;  

C. 
having end flanges which o v e r l i e  t h e  end 
f l a n g e s  of  t h e  spool; 

a n  i n s u l a t i n g  l i n e r  f o r  s a i d  spool 

D. a pair o f  electromagnet c o i l s  d i s p o s e d  
at d i a m e t r i c a l l y - o p p o s e d  p o s i t i o n s  on s a i d  
spool  t o  create a magnet ic  f i e l d  whose l i n e s  
o f  flux e x t e n d  a c r o s s  t h e  c o n d u i t ,  s a i d  
c o i l s  l y i n g  on a c o i l  axis which i s  normal 
t o  said f l o w  axis. . . . .  

(RX-161). 

PRIOR ART 

B r i t i s h  Sybron P a t e n t  1 , 4 2 4 , 8 7 5  

7 7 .  Sybron B r i t i s h  p a t e n t  1 , 4 2 4 , 8 7 5  was p u b l i s h e d  on F e b r u a r y  11, 1 9 7 6  

which i s  about  a year before i n v e n t o r  S c h o o c k ' s  Ser. No. 7 7 1 , 4 2 0  was f i l e d - o n  

Feb. 2 3 ,  1 9 7 7  ( t h e  '118 p a t e n t )  (RX-172). It was f i l e d  i n  t h e  B r i t i s h  p a t e n t  

o f f i c e  o n  May 2 ,  1 9 7 3 .  A c o n v e n t i o n  U.S. a p p l i c a t i o n  S e r .  No. 2 6 4 , 0 5 3  was 

f i l e d  in the Uni ted  States p a t e n t  o f f i c e  on June 1 9 ,  1972 .  (RX-172). T h e r e  
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i s  noth ing  i n  the r e c o r d  t o  show that a U.S. p a t e n t  i s s u e d  from t h e  U.S. 

a p p l i c a t i o n .  

78. The i n v e n t i o n  i n  the Sybron p a t e n t  i s  s a i d  t o  relate t o  an  

e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  (f lowmeter)  compris ing  a t u b e  through which 

f l o w s  a conducive  l i q u i d  t r a n s v e r s e  t o  the d i r e c t i o n  o f  a magnetic f i e l d  i n  

the t u b e ,  t h e r e b y  producing v o l t a g e s  i n  t h e  l i q u i d  which are a f u n c t i o n  o f  t h e  

v o l u m e t r i c  rate o f  f l o w  through the tube.  It is s a i d  that known t r a n s d u c e r s  

o f  t h i s  k i n d  have t u b e s  made o f  v a r i o u s  materials and i n  v a r i o u s  forms chosen  

t o  p r o v i d e ,  f o r  i n s t a n c e ,  good r e s i s t a n c e  t o  attack by the material f lowing  

through the t u b e ,  a d a p t a b i l i t y  t o  i n s e r t i o n  i n t o  t h e  f l o w  t o  be measured o r  

electrical  and magnet ic  p r o p e r t i e s  r e l e v a n t  t o  t h e  problem of d e t e c t i n g  the 

I flow-induced v o l t a g e s  and c r e a t i n g  t h e  magnet ic  f l u i d  i n  t h e  tube.  S t a i n l e s s  

s t e e l ,  ceramics, plastics,  glass and f ibre  glass are s a i d  t o  have been 

proposed f o r  u s e  i n  such  t r a n s d u c e r  t u b e s  o r  i n  c o n j u n c t i o n  t h e r e w i t h .  The 

i n v e n t i o n  o f  the Sybron p a t e n t  i s  s a i d  t o  p r o v i d e  a ceramic tube  s u i t a b l e  both 

f o r  g e n e r a l  u s e  and f o r  s p e c i a l i z e d  u s e s .  (RX-172, a t  1, l i n e s  11-32). 

79. The B r i t i s h  Sybron p a t e n t  d i s c l o s e s  that i n  accordance  w i t h  i t s  

i n v e n t i o n  there i s  provided an  e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  compris ing  a 

s u b s t a n t i a l l y  t i g h t  c i r c u l a r l y  c y l i n d r i c a l  ceramic t u b e ,  t h e  end r e g i o n s  o f  

which are each provided w i t h  a f l a n g e ,  each f l a n g e  be ing  i n t e g r a l  w i t h  the 

tube  and e x t e n d i n g  r a d i a l l y  outwards t h e r e o f  c o n t i n u o u s l y  about  t h e  periphery 

o f  the t u b e ,  spaced  e l e c t r o d e s  on the i n n e r  s u r f a c e  o f  t h e  t u b e ,  and magnetic  - 

f i e l d  producing e l e m e n t s  between t h e  f l a n g e s  and r e c e i v e d  w i t h i n  the annular  

spaces subtended between t h e  p e r i p h e r i e s  o f  t h e  f l a n g e s  and the o u t e r  s u r f a c e  

o f  t h e  tube  between the f l a n g e s .  (RX-172, a t  1 ,  l i n e s  33-46). 
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80. I n  one form o f  t h e  i n v e n t i o n  i n  t h e  Sybron p a t e n t  t h e  tube  has one 

f l a n g e  a t  e i t h e r  end which p r o v i d e s  s t r e a m l i n i n g  f o r  t h e  t u b e ,  t h e r e b y  

a d a p t i n g  i t  t o  be i n s e r t e d  i n t o  a f l o w  having  a c r o s s - s e c t i o n  much greater 

t h a n  t h a t  o f  t h e  t u b e .  I n  a n o t h e r  form t h e  t u b e  has  a pair o f  f l a n g e s  a t  

e i t h e r  e n d ,  one pair o f  which p r o v i d e s  f o r  making a s o r t  o f  s p i g o t  and b a l l  

c o n n e c t i o n  w i t h  a p i p e  through which t h e  f l o w  i s  t o  be metered. 

1,  l i n e s  47-55). 

(RX-172, a t  

81. F i g u r e  1 of t h e  B r i t i s h  p a t e n t  i s  said t o  show i n  side e l e v a t i o n  one 

form of f low t r a n s d u c e r  f o r  u s e  in sampling a f low as of sewage i n  a large 

main. F i g u r e  2 i s  a n  e l e v a t i o n  o f  F i g u r e  1 and F i g u r e  3 i s  a p a r t - s e c t i o n a l  

view and s i d e  e l e v a t i o n  o f  t h e  t r a n s d u c e r  o f  F i g u r e s  1 and 2 .  

B r i t i s h  p a t e n t  i s  s a i d  t o  show a side e l e v a t i o n  o f  t h e  form o f  the i n v e n t i o n  

shown i n  F i g u r e  1 ,  but  m o d i f i e d  f o r  u s e  i n  a p i p e l i n e .  (RX-172, at  1 ,  l i n e s  

60-78). 

F i g u r e  7 of t h e  

82. I n  t h e  F i g u r e  1 embodiment a sewage o r  o t h e r  large main through 

which material flows has  t h e  Sybron t r a n s d u c e r  superseded t h e r e i n  from a r i g i d  

mast e x t e n d i n g  through a manhold o r  o t h e r  access p o i n t .  The t r a n s d u c e r  i s  

g e n e r a l l y  i n  the form o f  a r i g h t  c i r c u l a r l y  c y l i n d r i c a l  t u b e  having a r i g h t  

c i r c u l a r l y  c y l i n d r i c a l  b o r e  and s t e a m l i n e d  e n d s ,  

c o m p l e t e l y  f i l l s  t h e  c r o s s - s e c t i o n  o f  t h e  main. The s t r e a m l i n i n g  of t h e  

t r a n s d u c e r  and i t s  dimensions  are s u c h  that t h e  f l o w  through t h e  b o r e - c a n  be 

t a k e n  as a r e a s o n a b l e  re l iable  measure o f  t h e  f l o w  through t h e  main, w i t h o u t  

s e r i o u s l y  a f f e c t i n g  t h e  f l o w  due t o  the p r e s e n c e  o f  t h e  t r a n s d u c e r  and i t s  

s u p p o r t i n g  s t r u c t u r e .  The main s t r u c t u r e  o f  t h e  t r a n s d u c e r  o f  F i g u r e  1 o f  the 

B r i t i s h  Sybron p a t e n t  comprises  a ceramic f l o w  tube  and a s t a i n l e s s  s t e e l  

c o v e r .  The f low t u b e  has  i t s  end f lared t o  d e f i n e  f l a n g e s  i n t e g r a l  w i t h  a 

The f l o w i n g  material 
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r i g h t - c y l i n d r i c a l  part c o n t a i n i n g  a c y l i n d r i c a l  b o r e .  

the flanges are,  i n  e f fec t ,  undercut  by g r o o v e s  t o  d e f i n e  l e d g e s ,  The grooves  

and ledge are a n n u l a r  i n  form and e x t e n d  a l l  t h e  way around the main 

c y l i n d r i c a l  p a r t  o f  t h e  tube.  The t u b e  has e l e c t r o d e s  on the i n n e r  s u r f a c e  o f  

the bore and l e a d s  e x t e n d  o u t  through the wall o f  the t u b e  f o r  c o n n e c t i o n  t o  

wir ing .  

s t a i n l e s s  steel s t r ip  o r  c o v e r  t h e  width  o f  which i s  t h e  d i s t a n c e  between the 

g r o o v e s  and the l e n g t h  o f  which i s  t h e  c i r c u m f e r e n c e  thereof. It is  said that 

t h e  c o v e r  o r  s t r i p  may be wrapped around t h e  t u b e  w i t h  i t s  l o n g  edges s e a l e d  

i n  the grooves  so that i t s  s h o r t  edges  meet and c a n  be welded together. The 

j u n c t u r e s  of t h e  long edges  and the g r o o v e s  are said t o  be p r e f e r a b l y  sealed 

by any  s u i t a b l e  means in o r d e r  t o  keep the f l o w i n g  m a t e r i a l  i n  the  main from 

gett ing i n t o  t h e  a n n u l a r  space between the f l a n g e s ,  t h e  i n s i d e  o f  the s t r i p  o r  

c o v e r  and t h e  main c y l i n d r i c a l  part o f  the tube .  (RX-172, a t  1 ,  l i n e s  80-96, 

a t  2 ,  l i n e  56). 

The t r a i l i n g  edges  o f  

The g r o o v e s  are s a i d  t o  r e c e i v e  the l o n g  edges o f  a r e c t a n g u l a r  

I 

83. I n  a second embodiment o f  the f lowmeter  o f  t h e  B r i t i s h  Sybron p a t e n t  

there i s  a b o r e ,  a ceramic t u b e  a pair  o f  f l a n g e s ,  a pair o f  a n n u l a r  g r o o v e s ,  

and a s t r i p  of s t a i n l e s s  s tee l  ( c o v e r )  i s  s e a t e d  i n  the grooves .  A second 

pair o f  f l a n g e s  are provided,  preferably  be ing  grooved,  so that the 

e l a s t o m e r i c  a n n u l a r  c u s h i o n s  c a n  be cast on o r  stretched o v e r  the f l a n g e s  f o r  

c o u p l i n g  i n  a p i p e  l i n e .  Those f l a n g e s  are i n t e n d e d  t o  f it  i n t o  end bells  o r  

r i n g  clamps at  a break in s p i p e l i n e  through which f l o w  i s  t o  be measured. 

The s t r i p  o r  c o v e r  c a n  have i t s  s h o r t  sides f o l d e d  back i n  o r d e r  that a 

channeled  s t r i p  may s l i p  o v e r  t h o s e  s h o r t  sides i n  order t o  clamp the s t r i p  o r  

c o v e r  i n t o  c y l i n d r i c a l  form. I n  t h i s  i n s t a n c e  i t  i s  said t h a t  a f l u i d - t i g h t  

seal between t h e  s t r i p  o r  c o v e r  and the t u b e  i s  n o t  n e c e s s a r y  s i n c e  the 
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t r a n s d u c e r  i s  t h e n  n o t  dsF igned t o  be i n s e r t e d  b o d i l y  i n t o  a f l o w  of larger 

c r o s s - s e c t i o n  t h a n  t h e  t r a n s d u c e r .  

4, 5 and 6. (RX-172, a t  2 ,  l i n e s  57-86). 

T h i s  second form i s  i l l u s t r a t e d  a t  F i g u r e s  

84. I n  a u n i t  of t h e  B r i t i s h  Sybron p a t e n t ,  saddle-shaped c o i l s  a r e  

provided f o r  g e n e r a t i n g  t h e  magnet ic  f i e l d  w i t h i n  t h e  t u b e ,  t h e  c o i l s  b e i n g  

f a s t e n e d  t o  t h e  t u b e  by means o f  a r e c t a n g u l a r  metal strap which may be i n  two 

l i k e  parts f a s t e n e d  t o g e t h e r  by f a s t e n e r s  o f  any s u i t a b l e  form. 

2 ,  l i n e s  87-93). 

(RX-172, a t  

85. I n  a n  embodiment o f  t h e  B r i t i s h  Sybron p a t e n t ,  t h e  saddle-shaped 

coi ls  are provided f o r  g e n e r a t i n g  t h e  magnet ic  f i e l d  w i t h i n  t h e  t u b e ,  t h e  

c o i l s  be ing  f a s t e n e d  t o  t h e  tube  by means of a r e c t a n g u l a r  metal strap which 

may be i n  two l i k e  psrts f a s t e n e d  t o g e t h e r  by f a s t e n e r s  of any s u i t a b l e  form. 

(RX-172, a t  2 ,  l i n e s  87-94). 

86. The t u b e s  o f  t h e  B r i t i s h  Sybron embodiments are s a i d  t o  be readi ly  

f a b r i c a t e d  o u t  o f  p o r c e l a i n ,  j u s t  as l a r g e  ceramic e lectr ical  i n s u l a t o r s  are 

said t o  be made. It i s  s a i d  t h a t  c u s t o m a r i l y  t h e  p o r c e l a i n  tube  s u r f a c e  i s  

g l a z e d  a t  least i n  t h e  b o r e  o f  the tube.  (RX-172, a t  2 ,  l i n e s  122-126) .  

87. I n  t h e  B r i t i s h  Sybron p a t e n t  preferably the e l e c t r o d e s  are f i r e d  t o  

t h e  b o r e  s u r f a c e ,  being s u b s t a n t i a l l y  f l u s h  t h e r e w i t h ;  that a c c o r d i n g l y  the 

t u b e  s u r f a c e  on c o n t a c t  w i t h  f l o w i n g  l i q u i d  w i l l  be s u b s t a n t i a l l y  perfectly 

impervious ,  a t t a c k - r e s i s t a n t  and u n i f o r m l y  smooth. It i s  s a i d  t h a t  as t-he 

t u b e s  are m e c h a n i c a l l y  q u i t e  s t r o n g ,  t h e y  r e a d i l y  adapt  t o  b e i n g  clamped i n -  

place and i n  fact f l a t s  o f  t h e  tube  are provided f o r  t h a t  purpose  as shown i n  

the F i g u r e  7 embodiment wherein  a t r a n s d u c e r  i s  shown i n  a p i p e l i n e  between 

f l a n g e s  t e r m i n a t i n g  a d j a c e n t  t h e  ends o f  the p i p e l i n e ,  Between t h e  f l a n g e s  

and t h e  f l a t s  o f  t h e  F i g u r e  7 embodiment e l a s t o m e r i c  gaskets are provided 

- 
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which seal the j u n c t u r e s  between t h e  t r a n s d u c e r  and t h e  p i p e l i n e  and a l s o  

c u s h i o n  t h e  compress ive  f o r c e s  of t h e  f l a n g e s  ( typically metal) on t h e  ceramic 

ends o f  the t r a n s d u c e r .  (RX-172, a t  2 ,  l i n e s  127-130 ,  a t  3, l i n e s  1-14). 

88. I n  a n  embodiment o f  the B r i t i s h  Sybron p a t e n t ,  b o l t s  are said t o  

p u l l  t h e  f l a n g e s  t o g e t h e r  t o  provide  t h e  clamping f o r c e  n e c e s s a r y  t o  seal t h e  

t r a n s d u c e r  i n t o  t h e  p i p e l i n e .  Flats  are s a i d  t o  enhance t h e  seal i n  an  

arrangement o f  t h e  k i n d  shown i n  F i g u r e  7 but even  t h e n  are s a i d  to  b e  n o t  

c r u c i a l  and t o  s e r v e  no purpose i n  t h e  F i g u r e  1 embodiment. (RX-172, a t  3, 

l i n e s  15-21).  

89. The claims o f  t h e  B r i t i s h  Sybron p a t e n t  read :  

1. 
a s u b s t a n t i a l l y  r i g h t  c i r c u l a r l y  c y l i n d r i c a l  
ceramic t u b e  t h e  end r e g i o n s  o f  which are e a c h  
provided w i t h  a f l a n g e ,  each f l a n g e  b e i n g  
i n t e g r a l  w i t h  t h e  tube  and extending  r a d i a l l y  
outwards t h e r e o f  c o n t i n u o u s l y  about t h e  p e r i p h e r y  
o f  t h e  t u b ,  spaced e l e c t r o d e s  on t h e  i n n e r  
s u r f a c e  o f  t h e  t u b e ,  and magnetic f i e l d  producing 
e lements  between the f l a n g e s  and r e c e i v e d  w i t h i n  
t h e  a n n u l a r  space subtended between t h e  
p e r i p h e r i e s  o f  t h e  f l a n g e s  and t h e  o u t e r  s u r f a c e  
o f  t h e  t u b e  between t h e  f l a n g e s .  

An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  compris ing  

2 .  
i n  claim 1 ,  wherein t h e  f l a n g e s  are formed by 
f l a r i n g  o f  t h e  ends o f  t h e  ceramic tube.  

An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  as c l a i m e d  

3. 
i n  claim 1 o r  2 ,  wherein s a i d  a n n u l a r  space i s  
c o v e r e d  by a c y l i n d r i c a l  c o v e r  sealed on t h e  
p e r i p h e r i e s  o f  t h e  f l a n g e s ' a n d  e x t e n d i n g  from one 
flange t o  t h e  o t h e r  f l a n g e  and a l l  t h e  way around 
said p e r i p h e r i e s .  

An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  as c la imed 

4, An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  as c l a i m e d  
i n  claim 1 ,  2 ,  o r  3, wherein t h e  i n n e r  s u r f a c e  o f  
e a c h  end o f  t h e  tube  flares smoothly 
c u r v i l i n e a r l y  and r a d i a l l y  outward through a n  
a n g l e  o f  90 w i t h  respect t o  said c y l i n d e r  axis. 
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5. An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  as claimed 
i n  any  p r e c e d i n g  claim, where in  said end r e g i o n s  
are e a c h  a l s o  provided w i t h  a second f l a n g e  
e x t e n d i n g  r a d i a l l y  outwards of t h e  t u b e ,  e a c h  
second f l a n g e  be ing  l o c a t e d  a d j a c e n t  a 
c o r r e s p o n d i n g  one o f  t h e  f i r s t - m e n t i o n e d  pair of 
f l a n g e s  and be ing  o f  smaller diameter t h a n  said 
one of t h e  f i rs t  mentioned pair o f  f l a n g e s ,  t h e  
second pair of  f l a n g e s  having t h e  f i r s t - m e n t i o n e d  
pair o f  f l a n g e s  between them. 

6. 
i n  claim 5, where in  e a c h  o f  t h e  second pair o f  
f l a n g e s ' h a s  a n  e l a s t o m e r  c o v e r  f i t t i n g  f l u s h  t o  
and e n t i r e l y  c o v e r i n g  t h e  s u r f a c e  t h e r e o f  
e x t e r n a l  t o  t h e  i n s i d e  o f  t h e  t u b e .  

An e l e c t r o m a g n e t i c  flow t r a n s d u c e r  as c l a i m e d  

7. 
i n  any  preceding claim, where in  t h e  t u b e  h a s  
h o l e s  t h e r e i n ,  said h o l e s  opening  s o l e l y  a t  t h e  
o u t e r  s u r f a c e  of t h e  t u b e  and b e i n g  l o c a t e d  
between t h e  f l a n g e s  d e f i n e d  by t h e  ends of  t h e  
tube .  

An e l e c t r o m a g n e t i c  f low t r a n s d u c e r  as c l a i m e d  

8. An electromagnetic flow t r a n s d u c e r  as c l a i m e d  
i n  claim 7, i n c l u d i n g  a strap around t h e  t u b e  and 
h o l d i n g  t h e  magnet ic  f i e l d  producing  e l e m e n t s  i n  
place, t h e  strap having s t u d s  s t a t e d  i n  s a i d  
holes f o r  f i x i n g  t h e  p o s i t i o n  o f  t h e  strap w i t h  
respect t o  t h e  tube.  

9. 
i n  any preceding claim, where in  t h e  ceramic t u b e  
is made o f  p o r c e l a i n .  

10. An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  
s u b s t a n t i a l l y  as described w i t h  r e f e r e n c e  t o  
F i g s .  1 t o  3, Figs .  4 t o  6 o r  F i g .  7 o f  t h e  
accompanying drawings. 

An e l e c t r o m a g n e t i c  f l o w  t r a n s d u c e r  as c l a i m e d  

(RX-172). 

German P a t e n t  2 , 0 4 0 , 6 8 2  

90. The German p a t e n t  dated  F e b r u a r y  1 9 7 2  is t i t l e d  " I n d u c t i v e  Flowmeter 

w i t h  a Measuring Tube o f  I n s u l a t i n g  Tube o f  I n s u l a t i n g  S y n t h e t i c  R e s i n ,  

through which f l o w s  t h e  Medium, Held i n  a P i p e l i n e  b e t v e e n  C o u n t e r f l a n g e s  o f  

t h e i r  a d j a c e n t  P i p e l i n e  Parts." (RX-189). 
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91. The Geman p a t e n t  d i s c l o s e s  t h a t  t h e  i n v e n t i o n  relates t o  an  

i n d u c t i v e  f lowmeter  w i t h  a measuring tube  o f  i n s d l a t i n g  s y n t h e t i c  r e s i n  

through which f l o w  t h e  medium, h e l d  i n  a p i p e l i n e  between c o u n t e r f l a n g e s  of 

i t s  a d j a c e n t  p i p e l i n e  parts i n  which t h e  measuring tube  i s  t o t a l l y  embedded, 

magnetic-field-producing e x c i t a t i o n  c o i l s  and a ring-shaped laminated  magnet ic  

r e t u r n  p a t h ,  and where two e l e c t r o d e s  p e n e t r a t i n g  t h e  measuring tube  and t h e  

r e t u r n  p a t h  are arranged d i a m e t r i c a l  t o  one a n o t h e r  and p e r p e n d i c u l a r  t o  t h e  

magnet ic  f i e l d  are h e l d  i n  c o n t a c t  w i t h  t h e  medium. (Rx-189 a t  B a t e s  500,908). 

92. It i s  t h e  o b j e c t  o f  t h e  i n v e n t i o n  o f  t h e  German p a t e n t  t o  make 

p o s s i b l e  i n d u c t i v e  flowmeters w i t h o u t  s u c h  s u p p o r t i n g  p i p e l i n e  pieces w i t h  

f l a n g e s  on  which a n  impairment of t h e  magnet ic  f i e l d  o f  t h e  e x c i t a t i o n  c o i l  

and t h e  appearance  of eddy c u r r e n t s  i s  prevented  and t h e n  one has no need t o  

put up w i t h  a c o n s t r i c t i o n  o f  t h e  c r o s s  s e c t i o n  i n  t h e  measuring t u b e  area. 

It i s  s a i d  that t h e  i n v e n t i o n  s u c c e e d s  i n  o b t a i n i n g  t h i s  o b j e c t  i n  that t h e  

measuring t u b e  i s  clamped i n  a t  i t s  two f r o n t  faces between t h e  c o u n t e r f l a n g e s  

wi thout  be ing  stressed by t e n s i o n  r o d s ,  and that t h e  r e t u r n  p a t h  is des igned 

as a bundle o f  magnet ic  sheets s t a c k e d  i n  axial d i r e c t i o n ,  which bundle i s  

provided a t  t h e  i n s i d e  wall w i t h  c o n c e n t r i c  l o n g i t u d i n a l  s l o t s  f o r  t h e  

c o n c e n t r i c  parts o f  t h e  e x c i t a t i o n  c o i l s ,  and t h a t  t h e  end windings o f  t h e  

e x c i t a t i o n  c o i l s  l y i n g  r a d i a l l y  o u t s i d e  of t h e  i n n e r  b o r e h o l e s  o f  t h e  bundle 

' of l a m i n a t i o n s  are surrounded a t  t h e  - c i r c u m f e r e n c e  and f r o n t  by magnet ic  

s h i e l d i n g  arrangements a b u t t i n g  a t  t h e  f r o n t  faces o f  t h e  bundle o f  

l a m i n a t i o n s ,  which s h i e l d i n g  arrangements are cast i n t o  t h e  measuring tube .  

The measuring tube  w i t h  t h e  bundle o f  l a m i n a t i o n s ,  t h e  e x c i t a t i o n  c o i l s  w i t h  

t h e  s h i e l d i n g  arrangements and t h e  e l e c t r o d e  is i n s e r t e d  as c o n s t r u c t i o n a l  
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u n i t  between t h e  r a d i a l l y  p r o j e c t i n g  c o u n t e r f l a n g e s  o f  t h e  p i p e l i n e  parts and 

i s  h e l d  c l o s e l y  p r e s s e d  t o  t h e  c o u n t e r f l a n g e s  by means o f  t e n s i o n  rods  that 

p e n e t r a t e  t h e  c o u n t e r f l a n g e s  (RX-189 a t  B a t e s  500,909). 

93. I n  a n  e x e m p l i f i e d  embodiment, between c o u n t e r f l a n g e s  o f  two p i p e l i n e  

parts of f e r r o m a g n e t i c  material is i n s e r t e d  a measuring t u b e  o f  i n s u l a t i n g  

s y n t h e t i c  r e s i n  a g a i n s t  which are p r e s s e d  by  means o f  a t e n s i o n  rod o f  s tee l  

a t  t h e  f r o n t  t h e  c o u n t e r f l a n g e s .  The measuring tube  has  a c y l i n d r i c  i n s i d e  

b o r e ,  o u t  o f  whfch p r o j e c t  t h e  e l e c t r o d e s  and i n t o  which i s  embedded a s t a c k e d  

tube-shaped bundle o f  l a m i n a t i o n s .  The s h a f t s  of t h e  e l e c t r o d e s  p e n e t r a t e  t h e  

wall o f  t h e  bundle o f  l a m i n a t i o n s  and o f  t h e  surrounding  s y n t h e t i c  r e s i n  

towards t h e  o u t s i d e .  I n t o  l o n g i t u d i n a l  s lots  o f  t h e  bundle o f  l a m i n a t i o n s  are 

embedded e x c i t a t i o n  c o i l s  w i t h  t h e i r  c o n c e n t r i c  parts. T h e i r  end windings are 

brought  i n  r a d i a l  d i r e c t i o n  from t h e  area o f  t h e  i n t e r n a l  b o r e h o l e  and 

embedded in t h e  measuring tube which may d i s p l a y  any  o p t i o n a l  e x t e r n a l  

c o n t o u r .  To e x c l u d e  any i n f l u e n c e  o f  t h e  magnet ic  f i e l d  through t h e  

c o u n t e r f l a n g e s  and t h e  t e n s i o n  r o d s ,  t h e  end windings  are m a g n e t i c a l l y  

s h i e l d e d  a g a i n s t  t h e  o u t s i d e .  F o r  r e a s o n s  o f  space and s h i e l d i n g  it i s  

p a r t i c u l a r l y  f a v o r a b l e  t o  l e t  t h e  p i p e  c o r e  and t h e  u n s l o t t e d  r i n g  c o r e  o f  

i d e n t i c a l  r a d i a l  d imens ions ,  as t h e  s l o t t e d  s h e e t  package ,  a b u t  f l u s h  w i t h  t h e  

e x t e r n a l  c i r c u m f e r e n c e s .  Thus it i s  s a i d  t h a t  t h e r e  is e x t e n s i v e l y  spat ia l ly  

d e f i n e d  a lso  t h e  magnet ic  r e t u r n  p a t h  a t  t h e  end windings  and i n s e n s i t i v e  

a g a i n s t  e x t e r n a l  i n f l u e n c e .  (RX-189 a t  B a t e s  5 0 0 , 9 1 0 ) .  

94. The claim o f  t h e  German p a t e n t  r e a d s :  

1. I n d u c t i v e  f lowmeter  w i t h  a measuring tube  o f  
i n s u l a t i n g  s y n t h e t i c  r e s i n ,  through which f l o w s  
the medium, h e l d  i n  a p i p e l i n e  between 
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c o u n t e r f l a n g e s  o f  t h e i r  a d j a c e n t  p i p e l i n e  parts,  
in which measur ing  tube  are t o t a l l y  embedded 
magnet ic  f i e l d  producing e x c i t a t i o n  c o i l s  and a 
r ing-shrped l a m i n a t e d  magnet ic  r e t u r n  p a t h ,  and 
where two e l e c t r o d e s  p e n e t r a t i n g  t h e  measur ing  
t u b e  and t h e  r e t u r n  p a t h  are a r r a n g e d  d i a m e t r i c a l  
t o  one a n o t h e r  and p e r p e n d i c u l a r  t o  t h e  m a g n e t i c  
f i e l d  are h e l d  i n  c o n t a c t  w i t h  t h e  medium, 
c h a r a c t e r i z e d  i n  t h a t ,  t h a t  t h e  measuring t u b e  
( 4 )  is clamped a t  i t s  two f r o n t  faces, u n s t r e s s e d  
by t e n s i o n s  r o d s  (3), between t h e  c o u n t e r f l a n g e s  
( l a ,  2 a ) ,  and that t h e  r e t u r n  p a t h  is d e s i g n e d  as 
a bundle  o f  l a m i n a t i o n s  t h a t  is s t a t e d  i n  axia l  
d i r e c t i o n  o u t  of m a g n e t i c  s h e e t s  (50 which is 
provided a t  t h e  i n s i d e  wall w i t h  c o n c e n t r i c  
l o n g i t u d i n a l  s l o t s  f o r  t h e  c o n c e n t r i c  parts o f  
t h e  e x c i t a t i o n  c o i l s ,  and t h e  end windings  
(6,7,8,9) of t h e  e x c i t a t i o n  coils l y i n g  radial ly  
o u t s i d e  o f  t h e  i n s i d e  h o l e s  of t h e  bundle  o f  
l a m i n a t i o n s  (5) are surrounded at  t h e  
c i r c u m f e r e n c e  and f r o n t  by m a g n e t i c  s h i e l d i n g  
arrangements  (11, 1 2 )  a b u t t i n g  a t  t h e  f r o n t  s i d e s  
o f  t h e  bundle  o f  l a m i n a t i o n s  (5), which are cast 
i n t o  t h e  measuring tube  (4). 

2.  Flowmeter according t o  claim 1, c h a r a c t e r i z e d  
i n  that, t h a t  e a c h  magnet ic  s h i e l d i n g  arrangement  
(11, 12) c o n s i s t s  o f  a wound t u b e  c o r e  (11) 
a b u t t i n g  at t h e  f r o n t  a t  t h e  bundle  o f  
l a m i n a t i o n s  (5) and a l a m i n a t e d  r i n g  core ( 1 2 )  
a b u t t i n v  a t  t h e  r e s p e c t i v e  t u b e  core. 

3. Flowmeter a c c o r d i n g  t o  claim 2 ,  c h a r a c t e r i z e d  
i n  that, t h a t  t h e  t u b e  c o r e  (ll), t h e  u n s l o t t e d  
ring c o r e  (12) and the bundle o f  l a m i n a t i o n s  (5) 
d i s p l a y  i d e n t i c a l  o u t s i d e  dimensions .  

(RX-189 a t  B a t e s  500,907). 

95. The German p a t e n t  does  n o t  disclose a f lowmeter  w i t h  a housing. 

(RX-189). 

96. The German p a t e n t  is a s s i g n e d  t o  FbP. It was n e v e r  commerc ia l ized  

because  as one  s u b j e c t s  t h e  d i s c l o s e d  f lowmeter  t o  c o m p r e s s i v e  forces,  t h e  

f lowmeter  breaks. Thus t h e  f lowmeter  w i l l  n o t  take t h e  normal a c t u a l  l o a d s .  

( R e i s t e r  Tr .  a t  2 7 2 ,  273) .  
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97. The German p a t e n t  d i s c l o s e s  a magnet ic  f lowmeter .  It i s  f l a n g e l e s s  

but  it has  no s p o o l  and it has no e x t e r n a l  housing.  

has a magnet ic  f l u x  r e t u r n  p a t h  which is embedded i n  a n  epoxy material. 

( R e i s t e r  Tr .  a t  2 7 0 ,  2 7 1 ) .  

I n  a d d i t i o n  t h e  d e v i c e  

98. The German p a t e n t  was c i t e d  by the examiner  i n  t h e  p r o s e c u t i o n  o f  

t h e  a p p l i c a t i o n  which l e d  t o  t h e  i s s u a n c e  o f  t h e  ' 9 8 2  p a t e n t .  (RX-171). 

99. B o t h  t h e  f lowmeters  d i s c l o s e d  in t h e  German p a t e n t  and t h e  B r i t i s h  

Sybron p a t e n t  1 , 4 2 4 , 8 7 5  have coi ls ,  are f l a n g e l e s s ,  have a s t r u c t u r e  l a m i n a t e d  

magnet ic  r e t u r n  p a t h  but  t h e y  n e i t h e r  d i s c l o s e  a hous ing  which p e r f o n n s  a 

s t r u c t u r a l  f u n c t i o n  n o r  a housing which i s  a m a g n e t i c  r e t u r n  path .  

Tr .  a t  297) .  

( R e i s t e r  

100. The f lowmeters  d i s c l o s e d  in t h e  German p a t e n t  and t h e  Sybron 

B r i t i s h  p a t e n t  1 , 4 2 4 , 8 7 5  are wafer t u b e  meters o r  f l a n g e l e s s  meters. 

German p a t e n t  does  n o t  d i s c l o s e  a f lowmeter  w i t h  a metal housing and the 

f lowmeter  i n  t h e  German p a t e n t  was n e v e r  commerc ia l ized .  

The 

( L i p t a k  Tr.  a t  1 5 9 6 ) .  

Ins t rument  E n g i n e e r ' s  Handbook Vol. 1 (1969) 

101. The handbook discloses a "short - form" magnet ic  f lowmeter  which is 

said t o  be "much s h o r t e r  i n  l e n g t h  and,  t h e r e f o r e ,  much l o w e r  i n  weight"  than  

a n  earl ier  d e s i g n .  

i n s i d e  t h e  meter body and conform t o  t h e  c u r v a t u r e  o f  t h e  meter body. The 

meter body is o f  magnet ic  material and performs t h e  f u n c t i o n  o f  the i r o n - c o r e  

pieces r e q u i r e d  as a separate component i n  "earl ier  d e s i g n s " .  

p o t t e d  and a l i n i n g  i s  i n s e r t e d  t o  i solate  the c o i l  windings  from t h e  p r o c e s s  

f l u i d .  It i s  said that  p l a c i n g  t h e  magnet ic  c o i l s  w i t h i n  the meter body 

In t h e  s h o r t  form d e s i g n  t h e  magnet c o i l s  are l o c a t e d  

The c o i l s  are 
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reduces  t h e  r e q u i r e d  s i z e  o f  t h e  c o i l s  and r e s u l t s  i n  l e s e  c u r r e n t  

consumption. 

(1) measurement of  " d i f f i c u l t "  f l u i d s  such  as v e r y  c o r r o s i v e  and a b r a s i v e  

s l u r r i e s ;  ( 2 )  no o b s t r u c t i o n  t o  t h e  f l u i d  f l o w ,  ( 3 )  p r e s s u r e  drop e q u a l  t o  a 

Magnetic  f lowmeters are s a i d  t o  have many advantages  i n c l u d i n g  

s t r a i g h t  s e c t i o n  o f  p i p e  o f  e q u a l  l e n g t h ,  ( 4 )  no special p i p i n g  arrangement 

n e c e s s a r y ,  and (5) early handled b i - d i r e c t i o n a l  f low. (RX-150 a t  4 8 1 ,  4 8 2 ,  

102 .  Page 4 8 1  of t h e  Handbook, e d i t e d  by respondents '  expert B. Liptak ,  

d i s c l o s e s  a t  Fig. 5 . 8 ~  a magnet ic  f lowmeter  having f l a n g e s ,  and a non-magnetic 

tube  having a n  i n s u l a t i n g  liner that d e f i n e s  t h e  f l o w  tube  f o r  c a r r y i n g  t h e  

f lowing  l i q u i d .  The f l a n g e s  are b o l t e d  t o  t h e  p i p e  f l a n g e s .  (RX-150, at  4 8 1 ,  

Fig.  5 . 8 ~ ) .  
0 .  

103. The same i l l u s t r a t i o n  (Fig.  5 . 8 ~ )  i s  shown in Mannherz U.S. p a t e n t  

no. 3 , 6 9 4 , 1 0 4 ,  a p a t e n t  c i t e d  by t h e  examiner in t h e  examinat ion  o f  t h e  

a p p l i c a t i o n  that l e d  t o  t h e  ' 982  p a t e n t .  (RX-171; RX-150 a t  4 8 1  (Fig.  5 c ) ;  

CX-116 a t  Fig. '). 

1 0 4 .  Respondents'  expert L i p t a k  t e s t i f i e d  that a b s e n t  t h e  Sybron p a t e n t ,  

t h e  German p u b l i c a t i o n  2 , 0 4 0 , 6 8 2  and t h e  Eandbook r e f e r e n c e  would n o t  show the 

f lowmeter d i s c l o s e d  i n  t h e  ' 9 8 2  p a t e n t .  ( L i p t a k  Tr .  a t  1591) .  

VALIDITY & INFRINGEMENT 

105. M i c h a e l  Ebert is a p a t e n t  lawyer and h a s  been a member o f  t h e  firm 

of Hopgood, Calimafde. e t  a l .  f o r  about  2 0  years. He i s  p r i n c i p a l l y  

r e s p o n s i b l e  f o r  t h e  p a t e n t  p r o s e c u t i o n  work f o r  complainant F i s c h e r  & P o r t e r .  

E b e r t  has  prepared and p r o s e c u t e d  a l l  o f  t h e  p a t e n t  a p p l i c a t i o n s  of F i s c h e r  6 

, P o r t e r  f o r  t h e  past 15 years. F o r e i g n  f i l i n g s  o f  F i s c h e r  & P o r t e r  are handled 

by t h e  Hopgood firm through a f o r e i g n  department a t  t h e  Hopgood firm. The 
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a t t o r n e y  i n  t h e  Hopgood f i r m  who refers t h e  matter t o  t h e  f o r e i g n  department 

handles  t h e  s u b s t a n t i v e  matters i n v o l v e d  i n  c o n n e c t i o n  w i t h  t h e  f o r e i g n  

p r o s e c u t i o n .  ( E b e r t  CPX-12 a t  4 ,  6 ,  7 ) .  

106 .  E b e r t  r e c e i v e s  a f o r e i g n  p a t e n t  o f f i c e  a c t i o n  through a n  

a s s o c i a t e .  The associate d o e s  n o t  take t h e  r e s p o n s i b i l i t y  f o r  p r e p a r i n g  a 

r e s p o n s e  t o  a f o r e i g n  p a t e n t  o f f i c e  a c t i o n  w i t h o u t  f i r s t  c o n s u l t i n g  w i t h  

E b e r t .  E b e r t  will c o n s u l t  h i s  c l i e n t  if he needs t h e  c l i e n t ' s  t e c h n i c a l  

a s s i s t a n c e  f o r  t h e  i n t e r p r e t a t i o n  o f  a c i t e d  r e f e r e n c e  i n  a f o r e i g n  p a t e n t  

o f f i c e  a c t i o n .  ( E b e r t  CPX-12 a t  8 ,  9 ) .  

107 .  E b e r t  f i l e d  and p r o s e c u t e d  F i s c h e r  & P o r t e r ' s  U.S. p a t e n t  

a p p l i c a t i o n s  serial numbers 5 3 6 , 2 7 5  f i l e d  September  2 7 ,  1 9 8 3  ( ' 2 1 2  p a t e n t ) ,  

3 9 8 , 8 0 9  f i l e d  J u l y  1 6 ,  1 9 8 2  ( ' 9 8 2  p a t e n t ) ,  1 7 4 , 6 0 9  f i l e d  August 1 ,  1 9 8 0  ( ' 9 6 3  

p a t e n t ) ,  0 7 5 , 0 3 7  f i l e d  September 1 2 ,  1 9 7 9  ( ' 3 4 0  p a t e n t ) ,  8 1 1 , 2 7 6  f i l e d  

June 2 9 ,  1 9 7 7  ('018 p a t e n t )  and 7 7 1 , 4 2 0  f i l e d  February  2 3 ,  1 9 7 7  ('118 

p a t e n t ) .  ( E b e r t  CPX-12 a t  10 ,  11, 1 2 ;  CX-103). 

108. Concerning A u s t r a l i a n  p a t e n t  a p p l i c a t i o n  5 8 6 0 3 / 8 0 ,  F r e n c h  p a t e n t  

a p p l i c a t i o n  8 0 0 , 2 8 7 ,  I t a l i a n  p a t e n t  a p p l i c a t i o n  9351A/80,  A u s t r a l i a n  p a t e n t  

a p p l i c a t i o n  1 9 , 7 7 8 / 8 3  and B r i t i s h  p a t e n t  a p p l i c a t i o n  8 , 0 0 2 , 2 2 1  E b e r t  r e c e i v e d  

c o p i e s  of t h e  f o r e i g n  p a t e n t  o f f i c e  a c t i o n s ,  commented on t h e  r e f e r e n c e s  c i t e d  

and made recommendations as t o  how t h e  r e s p o n s e s  should be  framed. He 

s u g g e s t e d  arguments  f o r  d i s t i n g u i s h i n g  o v e r  t h e  p r i o r  a r t .  -He f u r t h e r  

examined t h e  p r i o r  art t o  determine  i t s  p e r t i n e n c e ,  He also r e c e i v e d  c o p i e s  

o f  t h e  p r i o r  art  c i t e d  by the f o r e i g n  p a t e n t  o f f i c e s .  ( E b e r t  CPX-12 a t  1 5 ,  

- - 

16). 

1 0 9 .  E b e r t  f i r s t  became aware o f  t h e  

p o s s i b l y  i n  a B r i t i s h  p r o s e c u t i o n  a l t h o u g h  

f o r e i g n  FbP a p p l i c a t i o n s .  He became aware 

f o r e i g n  a p p l i c a t i o n .  ( E b e r t  CPX a t  1 7 ,  18 

B r i t i s h  Sybron p a t e n t  1 , 4 2 4 , 8 7 5  

it may have been c i t e d  i n  o t h e r  

o f  i t  when i t  was c i t e d  i n  a FCP 

and 1 9 ) .  
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110. Ebert stated that the British Sybron patent disclosed an 

electromagnetic flowmeter which was flangeless and to that extent it was 

pertinent to the British F&P Schmoock invention he was seeking to patent Great 

Britain because the Schmoock invention did deal with a flangeless 

electromagnetic flowmeter. In Ebert's opinion, the Sybron patent lacked 

essential features of the Schmoock invention, in that that the Sybron patent 

discloses a flangeless flowmeter structure that has a ceramic spool with large 

ceramic flanges at the end of the ceramic spool and these flanges were 

subjected to compression by the end flanges of the upstream and downstream 

pipes which was not the structure he was seeking to patent. (Ebert CPX-12 at 

20, 21). 

111. According to Ebert a flange is an enlarged annular body at the end 

of a pipe and it can serve as a mounting flange if it has holes in it. To be 

I 

a flange it must extend radially away from the circumference of the body. 

Ebert was of the opinion that the Sybron patented device lacked a metal 

housing within which the components of the flowmeter was encased; that in the 
. ">< 

case of the Schmoock invention, the housing was provided the structural L' 

. 
strength of the meter in that it was subjected to compression by the flanges 

of the upstream and downstream pipes. No such housing was said to be found in 

the Sybron patent. Ebert considered other important distinguishing features 

are that in the Schmoock invention, the cylindrical metal housing is 

ferromagnetic and serves as the magnetic return path for the electromagnets in 

the flowmeter and a8 a magnetic shield to isolate the internal electromagnets 

from exterior ferromagnetic bodies. (Ebert CPX-12 at 21, 22). 
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1 1 2 .  E b e r t  t e s t i f i e d  t h a t  t h e r e  was no housing i n  t h e  Sybron p a t e n t  i n  

t h e  s e n s e  t h a t  he was u s i n g  t h a t  term i n  t h e  c o n t e x t  o f  t h e  Schmoock i n v e n t i o n  

i .e .  t h e  housing p r o v i d i n g  s t r u c t u r a l  s t r e n g t h  f o r  t h e  magnet ic  f l o w m e t e r s ,  

and m a g n e t i c  r e t u r n  p a t h  for  t h e  magnet ic  flux i n  t h e  meter and a c t i n g  as a 

magnet ic  s h i e l d ,  What was i n  t h e  Sybron p a t e n t  was s a i d  t o  be a shroud o r  a 

c o v e r  which m e r e l y  a c t e d  t o  p r o t e c t  t h e  meter a g a i n s t  r a i n  and t o  s e r v e  no 

o t h e r  f u n c t i o n .  ( E b e r t  CPX-12 a t  23) .  

1 1 3 .  E b e r t  t e s t i f i e d  that i n  t h e  Sybron p a t e n t  c o i l s  are d i s p o s e d  i n  t h e  

r e g i o n  between t h e  end ceramic f l a n g e s  and are c o v e r e d  by t h e  shroud ( c o v e r ) ;  

t h a t  t h e  shroud i s  i n t e r p o s e d  between t h e  ceramic end f l a n g e s ;  and that t h e r e  

i s  a c a v i t y  d e f i n e d  between t h e  shroud and t h e  body o f  t h e  ceramic spool w i t h  

t h e  c o i l s  are i n  t h e  c a v i t y .  ( E b e r t  CPX-12 a t  2 3 ,  24).  

1 1 4 .  E b e r t  r e g a r d s  t h e  term "housing"  as used by Schmoock i n  h i s  p a t e n t  

a p p l i c a t i o n  as a s t r u c t u r a l  member which is necessary t o  t h e  s t r u c t u r a l  

i n t e g r i t y  o f  t h e  d e v i c e .  

p a t e n t  as n o t  per forming  e i t h e r  a s t r u c t u r a l  f u n c t i o n  n o r  a magnet ic  

f u n c t i o n .  ( E b e r t  CPX-12 a t  2 4 ,  25) .  

He r e g a r d s  t h e  shroud o r  c o v e r  i n  t h e  B r i t i s h  Sybron 

115 .  According t o  E b e r t ,  t h e  shroud c o v e r  i n  t h e  Spbron p a t e n t  i s  o f  

s t a i n l e s s  s teel  which i s  by i t s  v e r y  n a t u r e  n o n m a g n e t i c .  I n  a r e s p o n s e  i n  

t h e  FLP B r i t i s h  a p p l i c a t i o n  it was argued t h a t  t h e r e  was t h e  r e l a t i o n s h i p  o f  

t h e  FbP c l a i m e d  c y l i n d r i c a l  housing t o  t h e  end f l a n g e s  o f  t h e  upstream-and 

downstream p i p e s  and,  because  o f  that r e l a t i o n s h i p ,  t o  t h e  compress ive  f o r c e  

provided by t h e  c o n n e c t i n g  b o l t s .  T h i s  was s a i d  t o  be  i n  t h e  B r i t i s h  Sybron 

p a t e n t e d  d e v i c e .  E b e r t  does  n o t  t h i n k  t h a t  t h e  FLP arguments  i n  t h e  B r i t i s h  

FLP response  r e l a t e d  t o  t h e  housing s e r v i n g  t o  carry t h e  e l e c t r o m a g n e t i c  

flux. ( E b e r t  CPX-12 a t  2 5 ,  2 6 ) .  

' 

- 
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116 .  With respect t o  E b e r t ' s  d e f i n i t i o n  o f  a f l a n g e  i t  does make a 

d i f f e r e n c e  whether t h e  b o l t s  go o u t s i d e  t h e  meter o r  part ia l ly  through t h e  

meter at  some l o c a t i o n .  I n  t h e  e a r l y  p a t e n t s  a c c o r d i n g  t o  E b e r t  t h e  b o l t s  i n  

the f l a n g e l e s s  meter went through b o r e s  on t h e  body o f  the meter and i n  o t h e r  

cases t h e  b o l t s  e n c a s e  t h e  f l a n g e l e s s  meter i n  t h a t  they are o u t s i d e  o f  the 

meter. If t h e  b o l t s  are i n s i d e  a meter and t h e y  are f e r r o m a g n e t i c ,  they  could  

well affect t h e  o p e r a t i o n  o f  t h e  meter i n  t h a t  t h e y  are t h e n  w i t h i n  t h e  l i n e s  

o f  flux w i t h i n  t h e  meter. If f e r r o m a g n e t i c  b o l t s  are o u t s i d e  o f  t h e  meter and 

encage  t h e  meter, t h e y  are i s o l a t e d  from t h e  i n t e r n a l  l i n e s  o f  f l u x  by t h e  

fer romagnet ic  housing which acts as a s h i e l d .  Hence t h e  p o s i t i o n  o f  b o l t s  

a c c o r d i n g  t o  E b e r t  does have a n  effect on t h e  a c c u r a c y  of a flowmeter as t o  

when t h e y  are i n s i d e  o r  o u t s i d e  t h e  meter. ( E b e r t  CPX-12 a t  2 7 ,  28 ) .  
I 

117 .  According t o  E b e r t ,  U. S. p a t e n t  nos. 4 , 1 8 1 , 0 1 8  and 4 , 0 9 8 , 1 1 8  show 

f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeters and a c c o r d i n g  t o  drawings o f  the p a t e n t  

t h e  meters are i n t e r p o s a b l e  between t h e  upstream and downstream end p i p e  

f l a n g e s  which have a predetermined d i a m e t e r  and circle  o f  b o l t  h o l e s .  

the embodiments i n  the two p a t e n t s  have a c y l i n d r i c a l  metal housing. Where 

t h e r e  is a c y l i n d r i c a l  metal hous ing ,  t h e  housing h a s  a n  external d i a m e t e r  

which  i s  smaller t h a n  t h a t  o f  t h e  circle o f  b o l t  h o l e s  i n  the end f l a n g e s  o f  

Some o f  

the p i p e ,  w i t h  which t h e  meter i s  t o  be connected .  ( E b e r t  CPX-12 a t  3 0 ,  3 1 ,  

32) .  
- 

118. With respect t o  t h e  embodiment shown i n  f i g u r e s  1 ,  1 A  and 2 of U. 

S. p a t e n t  no. 4 , 1 8 1 , 0 1 8  t h e  c y l i n d r i c a l  metal housing does not  have an  

e x t e r n a l  d i a m e t e r  s m a l l e r  t h a n  that o f  t h e  c i rc le  o f  b o l t  h o l e s  which are used 

t o  i n t e r c o n n e c t  t h e  meter wi th  the p i p e  f l a n g e s .  ( E b e r t  CPX-12 a t  33).  
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119. With r e s p e c t  t o  t h e  embodiment shown i n  f i g u r e s  1, 1 A  and 2 of U.S. 

p a t e n t  no. 4,181,018 and f i g u r e s  4 ,  4 A  and 4B of U. S. p a t e n t  no. 4,098,118 

t h e  housing does not  l i e  w i t h i n  t h e  c i r c l e  of b o l t  ho les .  (Eber t  CPX-12 a t  

35). 

120. A B r i t i s h  p a t e n t  i s s u e d  on t h e  F&P B r i t i s h  p a t e n t  a p p l i c a t i o n  a f t e r  

t h e  Sybron p a t e n t  was c i t e d  by t h e  B r i t i s h  p a t e n t  o f f i c e .  

35, 36, 37). 

(Ebert  CPX-12 a t  

121. According t o  E b e r t ,  t h e  meter of t h e  '982 p a t e n t  is a much more 

The primary s i g n i f i c a n c e  is compact meter t h a n  what was i n  t h e  p r i o r  a r t .  

m i n i a t u r i z a t i o n .  It is a much more compact meter. Thus t h e  e n t i r e  meter is 

confined w i t h i n  t h e  area bounded by end f l a n g e s  of t h e  p i p e s  whereas i n  t h e  

convent iona l  f l a n g e  meter t h e  bulk of t h e  meter ex tends  beyond t h e  p ipe  

f l a n g e s .  (Ebert  CPX-12 a t  39, 40). 

122. E b e r t  t e s t i f i e d  that t h e  m i n i a t u r i z a t i o n  of t h e  MINI-MAG is t h e  

p r a c t i c a l  consequences of tak ing  t h e  f l a n g e s  o f f .  Eber t  d i d  n o t  t h i n k  t h a t  he 

was q u a l i f i e d  t o  answer why t h e  m i n i a t u r i z a t i o n  became p o s s i b l e  w i t h  a 

f l a n g e l e s s  meter because he i s  not  a flowmeter des igner .  He knows from t h e  

f l a n g e d  meter that he has seen  that t h e  f l a n g e  meters are very  massive whereas 

t h e  f l a n g e l e s s  MINI-MAG meter i s  h i g h l y  compact and t h e  e n t i r e  body of t h e  

meter is w i t h i n  t h e  c i rc le  of mounted bolts. (Eber t  CPX-1-2 a t  41, 42, 4 3 ) .  

123. E b e r t  d i d  n o t  prosecute  German p a t e n t  2,040,682 c i t e d  d u r i n g - t h e  

p r o s e c u t i o n  of t h e  '982 p a t e n t .  The p u b l i c a t i o n  is ass igned  t o  F i s c h e r  d - 

P o r t e r .  Ebert was n o t  aware of t h e  German p a t e n t  u n t i l  i t  was c i t e d  by a n  

examiner. The p u b l i c a t i o n  shows a f l a n g e l e s s  meter. ( E b e r t  CPX-12 a t  43, 4 4 ) .  
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124. According  t o  E b e r t  t h e  B r i t i s h  Sybron p a t e n t  1,424,875 shows a 

f l a n g e l e s s  e l p c t r o m a g n e t i c  f lowmeter a t  f i g u r e s  1 through 7 and at  f i g u r e  7 

t h e  f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter is i n t e r p o s a b l e  between t h e  end 

f l a n g e s  o f  upstream and downstream p i p e s  o f  a l i n e  conduct ing  a f l u i d  whose 

f low rate i s  t o  be measured. Also t h e  end f l a n g e s  o f  the p i p e  i n  f i g u r e  7 

have a predetermined d i a m e t e r  and a circle o f  b o l t  h o l e s .  ( E b e r t  CPX-12 a t  

- 45, 46). 

125. According to E b e r t  t h e  Sybron p a t e n t  does n o t  d e s c r i b e  a 

c y l i n d r i c a l  metal housing f o r  t h e  f lowmeter and Ebert i s  u s i n g  t h e  term 

"housing" in t h e  c o n t e x t  o f  what i s  d i s c l o s e d  and c l a i m e d  by the '982 p a t e n t  

in i s s u e .  E b e r t  t e s t i f i e d  t h a t  in t h e  Sybron p a t e n t  t h e  s p o o l  has  mass ive  end 

I 
f l a n g e s  which are well o u t  o f  a shroud o r  c o v e r  so that the shroud does n o t  

s e r v e  t o  house t h e  components o f  t h e  f lowmeter.  F i g u r e  7 of  t h e  Sybron 

p a t e n t ,  a c c o r d i n g  t o  E b e r t ,  comprises  a s t a i n l e s s  steel c o v e r  i n t e r p o s e d  

between t h e  f l a n g e s  and s e r v e s  no magnet ic  f u n c t i o n  and no s t r u c t u r a l  

f u n c t i o n .  It is mere ly  a shroud. The shroud o r  c o v e r  does  have a n  e x t e r n a l  

d i a m e t e r  smaller t h a n  t h a t  o f  t h e  circle o f  b o l t  h o l e s  in t h e  end f l a n g e s  o f  

t h e  p i p e s  w i t h  which t h e  meter is connected .  Also when t h e  meter i s  

i n t e r c o n n e c t e d  between t h e  end f l a n g e s  o f  t h e  p i p e s ,  t h e  c o v e r  o r  shroud lies 

w i t h i n  t h e  c i rc le  o f  b o l t  h o l e s  i n  t h e  flanges o f  t h e  p ipe .  Moreover t h e  

f l a n g e s  are br idged by b o l t s  p a s s i n g  through t h e  h o l e s  t o  e n c a g e  t h e  f lowmeter 

and t h e  purpose o f  that i s  t o  s u b j e c t  t h e  meter t o  a compress ive  f o r c e  which 

affects a f l u i d  seal. ( E b e r t  CPX-12 a t  46, 47, 48). 
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126.  E b e r t  t e s t i f i e d  that t h e  B r i t i s h  Sybron p a t e n t  1 , 4 2 4 , 8 7 5  does  not  

show a non-magnetic s p o o l  c o a x i a l l y  d i s p o s e d  w i t h i n  the c o v e r  o r  shroud;  tha t  

the s p o o l  i s  d i s p o s e d  i n  part i n s i d e  t h e  c o v e r ;  that t h e  m a s s i v e  end f l a n g e s  

of the s p o o l  i s  n o t  d isposed  i n s i d e  t h e  c o v e r .  ( E b e r t  CPX-12 a t  4 8 ,  49 ) .  

127 .  E b e r t  t e s t i f i e d  that i n  t h e  s t r u c t u r e  o f  t h e  ' 9 8 2  p a t e n t ,  there is 

an important  s t r u c t u r a l  r e l a t i o n s h i p  i n  t h a t  w i t h  the spool c o a x i a l l y  d i s p o s e d  

w i t h i n  t h e  h o u s i n g ,  the s p o o l  and the housing t o g e t h e r  are s u b j e c t  t o  t h e  

c o m p r e s s i v e  Force e x e r t e d  by t h e  b o l t s  which br idge  t h e  end f l a n g e s  o f  t h e  

upstream and downstream pipes .  Even if t h e  axial  e x t e n t  o f  the housing i s  

greater t h a n  t h e  axial e x t e n t  o f  t h e  spool ,  E b e r t  t e s t i f i e d  t h a t  t h e  spool  i s  

s t i l l  w i t h i n  t h e  housing.  ( E b e r t  CPX-12 a t  4 9 ,  SO). 

1 2 8 .  E b e r t  t es t i f i ed  that  i n  t h e  ' 9 8 2  p a t e n t  t h e  ends  o f  t h e  spool by 

way o f  a g a s k e t  c a n  be s u b j e c t e d  t o  t h e  compress ive  f o r c e .  

51).  

( E b e r t  CPX-12 a t  

129 .  With respect t o  the p h r a s e  "said s p o o l  having  a s t r e n g t h  s u f f i c i e n t  

t o  w i t h s t a n d  t h e  p r e s s u r e  o f  f l u i d  f l o w i n g  i n  t h e  c o n d u i t  and s a i d  c o m p r e s s i v e  

f o r c e "  i n  claim 1 o f  the ' 9 8 2  p a t e n t ,  E b e r t  t e s t i f i e d  that s t r e n g t h  is 

o b v i o u s l y  r e l a t i v e ;  t h a t  the claim does n o t  specify what t h e  f l u i d  p r e s s u r e  or 

t h e  c o m p r e s s i v e  f o r c e  i s ;  that t h e  spool i s  s u b j e c t e d  t o  b o t h  f o r c e s ;  that 

' t h e r e  i s  t h e  p r e s s u r e  o f  t h e  f l u i d  t h a t  f l o w s  i n  the c o n d u i t  and t h e r e  i s  t h e  
- 

compress ion  exerted by t h e  mounting b o l t s  and t h e  s p o o l  must be capable o f  

s u s t a i n i n g  t h e  p r e s s u r e .  

is made, i t s  t h i c k n e s s  and a l l  o f  the o t h e r  f a c t o r s  that come i n t o  the 

s t r u c t u r a l  s t r e n g t h  o f  a s p o o l  g i v e  t h e  s p o o l  a c a p a b i l i t y ;  t h a t  t h e  

He t e s t i f i e d  t h a t  the material from which t h e  Spool  

e n g i n e e r i n g  d e s i g n e r  c a n  determine  

p a r t i c u l a r  c h a r a c t e r i s t i c s  through 

whether  one has c o n s t r u c t e d  a s p o o l  w i t h  

stress anal-ysis. ( E b e r t  CPX-12 a t  5 2 ,  53). 
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130 .  E b e r t  t e s t i f i e d  t h a t  a special material i s  n o t  & s c r i b e d  f o r  t h e  

s p o o l  of t h e  '982 p a t e n t ;  t h a t  he d i d  n o t  t h i n k  t h a t  t h e  B r i t i s h  Sybron p a t e n t  

1 , 4 2 4 , 8 7 5  d i s c l o s e s  a s p o o l  having a s t r e n g t h  s u f f i c i e n t  t o  w i t h s t a n d  t h e  

p r e s s u r e  o f  f l u i d  f lowing in t h e  c o n d u i t  and t h e  compress ive  f o r c e  e x e r t e d  

' when t h e  s p o o l  i s  i n t e r p o s e d  in t h e  p i p e l i n e  because  i n  t h e  s t r u c t u r e  of t h e  

' 9 8 2  p a t e n t  t h e  compress ive  f o r c e  is w i t h s t o o d  by t h e  combined a c t i o n  o f  a 

I 

metal housing and t h e  s p o o l  c o a x i a l l y  d i s p o s e d  w i t h i n  t h e  housing w i t h  b o t h  

be ing  s u b j e c t e d  t o  t h e  compress ive  f o r c e  c r e a t e d  by t h e  b o l t s  which j o i n  t h e  

end f l a n g e s  and t h e  p i p e s ;  and t h a t  i n  t h e  case of t h e  Sybron p a t e n t ,  t h e  

compressive f o r c e  i s  borne e n t i r e l y  by t h e  ceramic s p o o l  and the p o s i t i o n  o f  

t h e  s t a i n l e s s  steel metal shroud mil i tates a g a i n s t  the a b i l i t y  o f  the ceramic 

f l a n g e s  t o  w i t h s t a n d  compression.  

p a t e n t ,  t h e  surrounded end f l a n g e s  are squeezed between t h e  edges o f  t h e  

I n  any compress ion ,  i n  t h e  Sybron B r i t i s h  
fl 

c y l i n d r i c a l  shroud and t h e  metal f l a n g e s ,  a l t h o u g h  E b e r t  does n o t  know t h a t  

f o r  a fact. ( E b e r t  CPX-12 a t  55, 56).  

1 3 1 .  E b e r t  h a s  n e v e r  s e e n  a f lowmeter o f  t h e  type  d e s c r i b e d  i n  t h e  

B r i t i s h  Sybron p a t e n t  1 , 4 2 4 , 8 7 5 .  He has n e v e r  heard o f  a Sybron meter of t h e  

type  d i s c l o s e d  i n  t h e  B r i t i s h  p a t e n t .  He has no knowledge that a meter o f  

such type was e v e r  on t h e  market .  He has  had no i n d i c a t i o n  as t o  whether t h e  

' meters d i s c l o s e d  i n  t h e  Sybron p a t e n t  a c t u a l l y  e x i s t e d .  ( E b e r t  CPX-12 a t  5 6 ,  

57).  

1 3 2 .  E b e r t  unders tands  t h e  term "wi th in"  i n  claim 1 of t h e  ' 9 8 2  p a t e n t  

t o  mean t h a t  i n  o r d e r  f o r  t h e  s p o o l  t o  be w i t h i n  t h e  hous ing ,  t h e  s p o o l  must 

be both  r a d i a l l y  and c o a x i a l l y  w i t h i n  t h e  housing. ( E b e r t  CPX-12 a t  59). 

133 .  E b e r t  t e s t i f i e d  t h a t  he d i d  not  c o n s c i o u s l y  l e a v e  out  t h e  B r i t i s h  

Sybron p a t e n t  1 , 4 2 4 , 8 7 5  when he c i t e d  p r i o r  a r t  t o  t h e  U.S. p a t e n t  examiner on 
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March 1 ,  1 9 8 3  because  he was not  aware of t h e  B r i t i s h  p a t e n t  at that time; and 

t h a t  he d i d  n o t  become aware of t h e  B r i t i s h  Sybron p a t e n t  u n t i l  March 10, 

1983.  

examiner t o  i n c l u d e  t h e  B r i t i s h  Sybron p a t e n t .  

Sybron p a t e n t  i n  c o n n e c t i o n  w i t h  t h e  B r i t i s h  p r o s e c u t i o n  o f  the FbP p a t e n t  as 

touching  on t h e  e s s e n t i a l  f e a t u r e s  o f  t h e  i n v e n t i o n  o f  t h e  ' 9 8 2  p a t e n t ;  and he  

saw no r e a s o n  in t h e  U.S.  p r o s e c u t i o n  t o  c a l l  t h e  B r i t i s h  p a t e n t  t o  t h e  

examiner 's  a t t e n t i o n  and c o n s i d e r e d  t h e  B r i t i s h  p a t e n t  no better  t h a n  t h e  

German p a t e n t  E b e r t  brought t o  t h e  U.S. examiner ' s  a t t e n t i o n .  

a t  6 2 ,  63) .  

Eber t  n e v e r  c o n s i d e r e d  amending h i s  d i s c l o s u r e  o f  p r i o r  art t o  the u.S. 

E b e r t  d i d  n o t  regard the 

' 
( E b e r t  CPX-12 

134 .  According t o  E b e r t  t h e r e  is no c y l i n d r i c a l  hous ing  or f l a n g e d  s p o o l  

i n  German p a t e n t  2 , 0 4 0 , 6 8 2 .  

ca l ls  for a c o v e r ,  most o f  t h e  s p o o l  i s  o u t s i d e  o f  t h e  c o v e r  €.e. t h e  end 

f l a n g e s  which are an  important  part o f  t h e  s p o o l  are well o u t s i d e  t h e  c o v e r .  

( E b e r t  CPX-12 a t  6 4 ,  65 ) .  

While t h e  Sybron p a r e n t  h a s  a f l a n g e d  s p o o l  and 

1 3 5 .  E b e r t  tes t i f ied that t h e  drawings o f  t h e  ' 982  p a t e n t  d i s c l o s e s  that 

the s p o o l  i s  both  r a d i a l l y  and c o a x i a l l y  i n s i d e  t h e  housing. 

made t o  f i g u r e s  2 and 3 ,  Also E b e r t  refers t o  c o l .  5, l i n e s  23-26 o f  t h e  ' 9 8 2  

p a t e n t  which states t h a t  "The o p p o s i t e  ends o f  t h e  s p l i t  housing are provided 

w i t h  a n n u l a r  c l o s i n g  plates ... whose i n n e r  p e r i p h e r i e s  mate w i t h  t h e  o u t e r  

p e r i p h e r i e s  o f  end f l a n g e s  ... o f  t h e  s p o o l  t o  d e f i n e  a n  e n c l o s e d  i n n e r  - 

chamber i n  t h e  space between t h e  s p o o l  and the housing."  ( E b e r t  CPX 1 2  a t  6 6 ,  

67). 

R e f e r e n c e  was 

136.  The fac t  that the meter i n  t h e  ' 9 8 2  p a t e n t  i s  f l a n g e l e s s  does n o t  

affect in any way i t s  a b i l i t y  t o  w i t h s t a n d  f l u i d  p r e s s u r e  a c c o r d i n g  t o  E b e r t .  

( E b e r t  CPX-12 a t  69) .  
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137.  E r n e s t 0  E. Blanco,  a w i t n e s s  p r o f f e r e d  by complainant ,  was 

q u a l i f i e d  as an expert in the f i e l d  o f  mechanical  e n g i n e e r i n g  d e s i g n ,  

i n c l u d i n g  s t r u c t u r a l  and f o r c e  r e l a t i o n s h i p  in e l e c t r o m a g n e t i c  d e v i s e s .  

a t  557-579, 1 1 0 2 ;  a -5 ) .  

(Tr.  

138. Prof .  Blanco obtained a degree  o f  b a c h e l o r  i n  mechanical  

e n g i n e e r i n g  from Rennselear  P o l y t e c h n i c  I n s t i t u t e  in 1956. (Blanco Tr. a t  

558). 

139. The f l o w  meter s t r u c t u r a l  arrangement in t h e  '982 p a t e n t  i n  i s s u e  

is a c y l i n d r i c a l  housing made out  of ferromagnet ic  material and c o a x i a l l y  w i t h  

the housing i s  an i n s u l a t e d  spool made out  of non-magnetic material which 

c o n t a i n s  a l s o  electric c o i l s  on top and below. 

e l e c t r o d e s  that measure t h e  v o l t a g e  when t h e  f l o w  o c c u r s .  

s p o o l  are a u n i t  a c c o r d i n g  t o  t h e  p a t e n t ,  i .e. the two o f  them work t o g e t h e r  

i n  s h a r i n g  t h e  l o a d s  o f  t h e  system and at  t h e  same time provide f o r  t h e  proper  

f u n c t i o n  o f  the system. (Blanco T r .  a t  580, 581). 

The s p o o l  f u r t h e r  c o n t a i n s  two 

The housing and t h e  
I 

1 4 0 ,  I n  a flowmeter o f  t h e  type d i s c l o s e d  i n  t h e  '982 p a t e n t ,  the load 

is a p p l i e d  c o a x i a l l y  by a c t i o n  of the two p i p e  f l a n g e s  that are a t  each end of 

t h e  u n i t ,  and t h e  two f l a n g e s  are bridged by a set o f  b o l t s ,  f o u r ,  six o r  

e i g h t  which go o u t s i d e  o f  the c y l i n d r i c a l  housing. (Blanco Tr.  a t  581). 

141. CPX-21 (an F6P Type 10 D 1475 3 i n c h  MINI-MAG Flowmeter which has a 

birdcage arrangement through 4 - b o l t s  (CPX-36')) shows two p i p e  f l a n g e s  on e a c h  

side o f  the flowmeter.  The f o r c e  is a p p l i e d  by using t h e  f o u r  bolts, 

t i g h t e n i n g  the b o l t s  u n t i l  t h e  two f l a n g e s  g r i p  t h e  u n i t  i n  between and 

s u f f i c i e n t  f l u i d  seal i s  provided. (Blanco Tr. a t  5 8 1 ,  582). 

142.  CPX-23 i s  a Krohne 3" DELTAFLUX Flowmeter and CPX-24 is a Krohne 

1/4" ALTOFLUX Flowmeter. 
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143 .  F6P CPX-21 is i n t e r p o s a b l e  between t h e  end f l a n g e s  o f  t h e  upstream 

and downstream p i p e s  of a l i n e  c o n d u c t i n g  a f l u i d  whose f l o w  rate i s  t o  be 

metered and that would apply  t o  Krohne's cpX-23 and CPX-24. ( B l a n c o  Tr .  at  

585) .  

144 .  Regarding  CPX-29 which i s  a d i s a s s e m b l e d  F6P MINI-MAG flowmeter and 

CPX-23, CPX-24 and CPX-21 t h e  end f l a n g e s  of t h e  p i p e s  on t h e  l i n e  have a 

predetermined d i a m e t e r  and a c i rc le  o f  b o l t  h o l e s .  ( B l a n c o  Tr .  a t  5 8 5 ,  586) .  

145 .  F6P CPX-21 comprises  a c y l i n d r i c a l  metal housing as does  Krohne 

CPX-23 and Krohne CPX-24. ( B l a n c o  Tr .  a t  586) .  

1 4 6 .  The F6P CPX-21 c y l i n d r i c a l  housing h a s  a n  e x t e r n a l  d i a m e t e r  which 

is smaller t h a n  that o f  t h e  circle of t h e  b o l t  h o l e s  as d o e s  Krohne CPX-23. 

( B l a n c o  Tr .  a t  587) .  

147 .  The end p o r t i o n s  o f  t h e  FCP CPX-21 i s  b r i d g e d  by bolts p a s s i n g  

through t h e  h o l e s  i n  t h e  p i p e  f l a n g e s  t o  encage  t h e  F6P u n i t  and s u b j e c t  t h e  

u n i t  t o  a compress ive  f o r c e  e f f e c t i n g  t h e  f l u i d  seal. The same is found i n  

Krohne's CPX-23 and Krohne 's  CPX-24. ( B l a n c o  Tr.  a t  5 8 8 ,  590) .  

148 .  The f o r c e  r e l a t i o n s h i p  i n  FbP's  CPX-29 i s  that r e s i s t e d  by t h e  

s p o o l  and t h e  housing.  

t r a n s f e r s  t h e  l o a d  from t h e  face of t h e  s p o o l  t o  t h e  housing.  The t o p  o f  t h e  

housing i n  FBP's CPX-29 is j o i n e d  to  t h e  spool  by something t h a t  l o o k s  l i k e  a 

s h o u l d e r .  

There  is a j o i n t  between t h e  spool  and housing which 

It is a notch.  The n o t c h  i s  on t h e  edge of the spool  and it 

engages  a c o r r e s p o n d i n g  face on t h e  t o p  of t h e  housing so t h a t  t h e  f o r c e s :  

a p p l i e d  are r e s i s t e d  by t h e  housing s i m u l t a n e o u s l y .  

housing and t h e  s p o o l  are j o i n e d  by welding.  ( B l a n c o  Tr .  a t  5 8 8 ,  589) .  

I n  t h e  F6P CPX-29 t h e  

149 .  I n  Krohne 's  CPX-23 t h e  spool and t h e  housing are j o i n e d  by s h r i n k  

fitting which is a n  o p e r a t i o n  t h a t  r e q u i r e s  t h e  h e a t i n g  o f  t h e  o u t s i d e  
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housing, s l i pp ing  the  heated housing over  t h e  c o i l s  and allowing it  t o  cool  

and shr ink  over t h e  su r face  t o  g e t  a good j o i n t .  (Blanco Tr .  a t  590, 591). 

150. In  Krohne's CPX-23, t h e  f o r c e s  are shared between t h e  spool  and t h e  

housing. (Blanco T r .  a t  591). 

151. The shar ing  of f o r c e s  between t h e  spool  and the  housing i n  Krohne'e 

CPX-23 was shown by tests conducted under Prof. Blanco's d i r e c t i o n .  In  these  

tests the  housing was supported and t h e  spool  was pushed out t o  determine the  

f o r c e  necessary t o  remove t h e  spool.  The ques t ion  was whether i n  applying t h e  

s e a l i n g  f o r c e  a g a i n s t  only the  spool  would any loading be appl ied  t o  the  . 
housing. The answer was yes because even with a small a i r  gap between t h e  

spool  and housing as soon as f o r c e  i s  appl ied  t o  the  spool  the spool  expands a 

l i t t l e  b i t  and begine t o  g r i p  t h e  housing. I n  a test performed under Prof. 

Blanco's d i r e c t i o n  t h e  Krohne CPX-23 was compressed between two f l anges  wi th  
I 

gaske ts  t h a t  are only touching the  ceramic spool .  A load from a p ipe  i s  

appl ied t o  the  spool  and the  load i s  r e s i s t e d  by the  spool.  

a s  soon as a load is appl ied  t o  the  spool ,  t h e  spool  tends t o  expand sideways 

I n  such a case, 

and i t s  diameter  i nc rease  and as t h e  diameter i nc reases  the  spool  begins t o  

touch t h e  housing and the  housing begins t o  take  pa r t  of t he  load. I f  t h e  

housing and spool  i s  touching a t  t he  beginning, t he  housing immediately 

c a r r i e s  par t  of t he  load. The presence of an a i r  gap between t h e  housing and 

spool  i s  very u n r e a l i s t i c  because then the  spool  would f a l l  o f f  from the  

housing. The po in t  is  when the  spool  i s  compressed a part  of t h e  load i s  

- 

eventua l ly  t r a n s f e r r e d  t o  the  housing. (Blanco, T r .  a t  591, 626-630; CPX-35). 

152. A human h a i r  measures approximately 3,000 micro-inches which i s  3 

thousandths of an inch  and the  expansion d i s t ance  ( t h e  d i s t ance  between the  

f ace  of the  spool  t h a t  i s  being pushed and t h e  i n i t i a l  pos i t i on  of t h e  spool )  
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I .  

in t h e  test performed under P r o f .  B l a n c o ' s  d i r e c t i o n  i s  200 micro- inches  which 

is less t h a n  one- tenth  o f  t h e  hair. I n  t h e  t es t  t h e r e  is a computer d i s p l a y  

o f  t h e  m a t h e m a t i c a l  phenomenon t h a t  o c c u r s  when one l o a d s  t h e  s p o o l  and 

housing t o g e t h e r .  

There  is no a c t u a l  f o r c e s  a p p l i e d .  

t h e n  t h e y  are t r a n s f e r r e d  i n t o  t h e  display a l m o s t  as it i s  was a real 

exper iment .  

Thus it i s  l i k e  a computer model o f  a real  s i t u a t i o n .  

There  are o n l y  v a l u e s  i n  t h e  e q u a t i o n  and 

It is called computer-aided d e s i g n  i.e. one d e s i g n s  and t e s t  

t h i n g s  i n  the computer wi thout  b u i l d i n g  them. P r o f .  B l a n c o  has done t h i s  test 

w i t h  o t h e r  d e v i c e s  e.g. i n  t h e  d e s i g n  of a medical i n s t r u m e n t ,  but  n o t  w i t h  

e l e c t r o m a g n e t i c  d e v i c e s .  The t es t  i s  a c c e p t e d  i n  t h e  i n d u s t r y .  The test i s  

as rel iable as t h e  mathemat ics  used in o r d e r  t o  carry o u t  t h e  exper iment .  The 

test  i s  a c c e p t e d  i n  e n g i n e e r i n g .  T h e r e  are cars d e s i g n e d  w i t h  t h i s  test. I n  

t h e  test some assumpt ions  are made as i s  done i n  any  e n g i n e e r i n g  t e s t i n g .  

( B l a n c o  Tr .  a t  629-634). 

153. The purpose  of t h e  test which produced a v i d e o  film (CPX-35) was t o  

show t h a t  even  though t h e r e  may n o t  be any  v i s i b l e  means o f  l o c k i n g  t h e  

housing a g a i n s t  t h e  s p o o l  or v i c e  v e r s a ,  t h e  mere fact that t h e y  are j o i n e d  by 

merely t o u c h i n g ,  is enough f o r  t h e  l o a d  t o  b e g i n  t o  be t r a n s m i t t e d  and s h a r e d  

by t h e  housing.  With Krohne CPX-23 t h e  spool  ( w h i t e  e l e m e n t )  i s  being  h e l d  

i n s i d e  o f  t h e  h o u s i n g ,  supposedly by t h e  u s e  o f  a s h r i n k - f i t .  Whatever f o r c e  

is put  on the s p o o l  i s  g o i n g  t o  be t r a n s m i t t e d  t o  the hous ing  and v i c e  v e r s a  

and t h e  whole assembly w i l l  work as a u n i t .  

t o g e t h e r ,  ( B l a n c o  Tr .  a t  636, 637; CPX-35). 

- 

The s p o o l  and housing are working 

154. I n  Krohne CPX-24, the end f l a n g e s  o f  t h e  p i p e  u n i t  i s  br idged by 

b o l t s  pass ing through t h e  h o l e s  t o  engage t h e  u n i t  and s u b j e c t  t h e  u n i t  t o  a 

compress ive  f o r c e  effecting a f l u i d  seal.  ( B l a n c o  Tr. a t  638, 639). 
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155. The F6P meter CPX-29 f u r t h e r  c o m p r i s e s  a non-magnetic s p o o l  

c o a x i a l l y  d i s p o s e d  w i t h i n  t h e  F6P housing.  

on t h e  p e r i p h e r y .  The housing holds  t h e  s p o o l .  Krohne CPX-23 c o m p r i s e s  a 

The s p o o l  is j o i n e d  t o  the housing 

n o n l n a g n e t i c  s p o o l  c o a x i a l l y  d i s p o s e d  w i t h i n  the Krohne housing.  The term 

" c o a x i a l l y "  means that t h e  two center l i n e s  c o i n c i d e  i .e .  i t  i s  e x a c t l y  i n  the 

c e n t e r  o f  a housing and supported  by t h e  housing.  ( B l a n c o  T r .  a t  640). 

156. The smaller Krohne CPX-24 c o m p r i s e s  a non-magnetic s p o o l  c o a x i a l l y  

d i s p o s e d  w i t h i n  t h e  housing.  To show t h i s ,  P r o f .  B l a n c o  removed t h e  s o l e n o i d  

from t h e  t o p  which s o l e n o i d  was not w i t h i n  t h e  circular p o r t i o n  o f  t h e  housing 

o f  CPX-24. ( B l a n c o  Tr .  a t  640, 641; CPX-24). 

157. The F6P CPX-29 h a s  a s p o o l  w i t h  end f l a n g e s  which are s e a t e d  

, a g a i n s t  t h e  ends o f  t h e  upstream and downstream p i p e s .  A g a s k e t  seats a g a i n s t  

t h e  end f l a n g e  o f  t h e  s p o o l  and t h e  s p o o l  i s  p r e s s e d  by means o f  t h e  f l a n g e .  

( B l a n c o  Tr .  642, 643). 

158. I n  t h e  F6P CPX-29 a c a v i t y  i s  d e f i n e d  by t h e  j o i n t  between t h e  top  

of the housing and t h e  s p o o l .  

housing a n  i n t e r n a l  c a v i t y  which i s  between t h e  s p o o l  and t h e  housing. There  

The Krohne CPX-23 d e f i n e s  w i t h  the Krohne 

is a l s o  a c a v i t y  i n  t h e  Krohne CPX-24 between t h e  w h i t e  spool  and t h e  

housing. ( B l a n c o  Tr .  644). 

159. The F6P CPX-29 Spool forms a f l u i d  c o n d u i t  having a l o n g i t u d i n a l  

f l o w  axle which j o i n s  t h e  upstream and t h e  downstream p i p e s  and t h e  c o n d u i t  i s  

between t h e  two f l a n g e s .  The two f l a n g e s  r e c e i v e  t h e  p r e s s u r e  from t h e  end ; 

f l a n g e s  o f  t h e  upstream and downstream p i p e s .  ( B l a n c o  Tr .  a t  644, 645). 

160. The Krohne CPX-23 forms a f l u i d  c o n d u i t  having  a l o n g i t u d i n a l  f l o w  

axis which j o i n s  the upstream and downstream p i p e s .  The l o n g i t u d i n a l  f low 

a x i s  is the h o l e  a l o n g  the c e n t e r  of the s p o o l .  The a x i s  of the c y l i n d e r  
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d e f i n e d  by t h e  s p o o l  i s  exactly t h e  same as t h e  l o n g i t u d i n a l  f low axis because  

t h e y  are c o a x i a l .  The Krohne CPX-24 has  a f l u i d  c o n d u i t .  Krohne CPX-23 i s  

i n t e r p o s e d  between p i p e  ends t o  f o m  a c o n d u i t .  ( B l a n c o  Tr .  at  646, 647). 

161. I n  t h e  d e s i g n  of t h e  F&P CPX-23, CPX-23 had a s t r e n g t h  s u f f i c i e n t  

t o  w i t h s t a n d  t h e  p r e s s u r e  of f l u i d  f l o w i n g  i n  t h e  c o n d u i t  and the compress ive  

f o r c e .  The Krohne CPX-23, a c c o r d i n g  t o  i t s  d e s i g n ,  has  a s t r e n g t h  s u f f i c i e n t  

t o  w i t h s t a n d  t h e  p r e s s u r e  of f l u i d  f lowing  i n  t h e  c o n d u i t  and t h e  compress ive  

f o r c e .  The smaller Krohne CPX-24 should  have a s t r e n g t h  s u f f i c i e n t  t o  

w i t h s t a n d  t h e  p r e s s u r e  o f  f l u i d  f lowing  i n  t h e  c o n d u i t  and t h e  compress ive  

f o r c e .  ( B l a n c o  Tr.  a t  647, 648). 

162. The F6P CPX-29 h a s  a p a i r  of e l e c t r o m a g n e t i c  coi ls  d i s p o s e d  a t  

d i a m e t r i c a l l y  opposed s i d e s  of t h e  s p o o l  t o  create a m a g n e t i c  f i e l d  whose 

l i n e s  o f  flux e x t e n d  a c r o s s  t h e  c o n d u i t  of t h e  F6P spool. The magnet ic  f i e l d  

f lows between t h e  two c o i l s  and r e t u r n s  through t h e  o u t s i d e .  It is a c l o s e d  

magnet ic  f i e l d  through t h e  housing. Krohne CPX-23 h a s  a p a i r  of 

e l e c t r o m a g n e t i c  co i l s  d i s p e r s e d  a t  d i a m e t r i c a l l y  opposed s i d e s  o f  t h e  Krohne 

s p o o l  t o  create a magnet ic  f i e l d  whose l i n e s  o f  flux e x t e n d  across t h e  c o n d u i t  

o f  t h e  Krohne s p o o l .  The c o i l s  i n  CPX-29 and CPX-23 are c a l l e d  saddle-shaped 

c o i l s .  ( B l a n c o  Tr .  a t  649, 650, 651). 

163. I n  t h e  smaller Krohne CPX-24 t h e r e  i s  a pair o f ’ e l e c t r o m a g n e t i c  
_. 

c o i l s  d i s p o s e d  a t  d i a m e t r i c a l l y  opposed s i d e s  o f  t h e  s p o o l  t o  create a 

magnet ic  f i l e d  whose l i n e s  o f  flux e x t e n d  a c r o s s  t h e  c o n d u i t  o f  t h e  spool. 

The c o i l s  i n  t h e  smaller Krohne CPX-24 are a s o l e n o i d  type c o i l .  A s o l e n o i d  

c o i l  i s  presumsbly used because  t h e  s i z e  o f  t h e  meter i s  too small t o  o b t a i n  

t h e  flux needed w i t h  a s a d d l e  type c o i l  so t h e  s o l e n o i d  t y p e  c o i l  is more 

c o n v e n i e n t  f o r  t h e  s i z e  of the meter. The s o l e n o i d  c o i l  p r o v i d e s  more flux 

t h a n  a s a d d l e  c o i l .  (Blanco T r .  a t  652). 
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164. I n  the F6P CPX-29 the F6P c o i l s  l i e  on a c o i l  axis  w h i c h  i s  normal 

t o  the f l o w  axie of the spool. 

center l ine  of the opposite c o i l  perpendicular t o  the axie of flow o f  the 

flowmeter. I n  the larger Krohne CPX-23 the c o i l s  essential ly Lie i n  the same 

relationship as i n  the F6P CPX-29. I n  CPX-23 there is a h o l d i n g  non-magnetic 

strap that holds  the things together. (Blanco Tr. a t  653, 654). 

The center l ine o f  one c o i l  paesee through the 

165. The smaller Krohne CPX-24 has c o i l s  w h i c h  l i e  on a c o i l  axis  which 

i s  normal to the flow axie o f  the Krohne $pool. (Blanco Tr. a t  654, 655). 

166. The F6P CPX-29 hae a pair o f  electrode8 mounted on a spool a t  

diametrically opposed positions along an electrode axis  perpendicular to both 

the c o i l  axie and t o  the flow of the axis  whereby the f l u i d  w h i c h  f lows 

through the conduit intersects  the l ines o f  f lux t o  induce a signal i n  the 

electrodes which  i s  a function o f  flow rate.  (Blanco Tr .  a t  655, 656). 

, 

167. The electrodes i n  the F6P CPX-29 are a t  diametrically opposed 

positions along an electrode axie perpendicular to both the c o i l  axis  and t o  

the f l o w  axie. 

a x i s  i s  a l ine passing through the center of the core and the axie i s  

perpendicular to the electrodes' axis.  The f l u i d  which  f l o w  through the 

conduit o f  F6P CPX-29 intersects  the l ines o f  flux to induce a signal i n  the 

electrodes w h i c h  signal i s  a f u n c t i o n  o f  f low rate. (Blanco Tr .  a t  656, 657, 

The pair of electrodes are mounted on the spool. The c o i l  

658, 659). 

168. I n  the large Krohne CPX-23, there i s  a pair o f  electrodes mounted 

on a spool w i t h  the electrodes a t  diametrically opposed positions w h i c h  i s  

along an electrode a x i s  perpendicular both t o  the c o i l  axis  and t o  the f l o w  

ax i s .  The flow i n  Krohne CPX-23 which pasees through the conduit intersecting 

the lines o f  flux induces a signal i n  the electrodes. The signal i s  a 

function of f low rate. (Blanco T r .  a t  659, 660). 

c 
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169. The smaller Krohne CPX-24 has  a pa i r  o f  e l e c t r o d e s  mounted on a 

s p o o l  and t h e  e l e c t r o d e s  are a t  a diametrically opposed p o s i t i o n  which 

p o s i t i o n  is along a n  electrode axis p e r p e n d i c u l a r  b o t h  t o  t h e  c o i l  axis and t o  

the f l o w  axis. Also  t h e  f l u i d  f low through t h e  c o n d u i t  i n t e r s e c t i n g  t h e  l i n e s  

o f  f l u x  i n d u c e s  a s i g n a l  i n  t h e  e l e c t r o d e s  which i s  a f u n c t i o n  o f  f l o w  rate. 

( B l a n c o  Tr .  a t  661, 662, 663). 

170. R e f e r r i n g  t o  claim 2 of t h e  '982 p a t e n t ,  t h e  F&P 3 i n c h  CPX-29 and 

t h e  Krohne CPX-23 have c o i l s  disposed i n  t h e  c a v i t y  d e f i n e d  by the housing and 

spool. ( B l a n c o  T r .  a t  663, 664). 

171. R e f e r r i n g  t o  t h e  smaller Krohne CPX-24 t h e  co i l s  are not  d i s p o s e d  

i n  a c a v i t y  d e f i n e d  by t h e  housing and the spool .  The c o i l s  do extend i n t o  

t h e  c a v i t y  d e f i n e d  by the housing and t h e  spool .  ( B l a n c o  Tr .  a t  665, 666). 
* 

172. R e f e r r i n g  t o  the Krohne 3 i n c h  CPX-23 t h e  c o i l s  are o f  a s a d d l e  

shape. Also i n  F&P CPX-21 t h e  c o i l s  are saddle shaped. ( B l a n c o  Tr .  a t  665). 

173. I n  t h e  F6P 3 i n c h  CPX-29, t h e  shape o f  t h e  c o i l s  is conformed t o  

t h e  c u r v a t u r e  o f  t h e  housing. I n  t h e  Krohne CPX-23 t h e  c o i l s  a l s o  conform t o  

the c u r v a t u r e  o f  t h e  housing. ( B l a n c o  Tr .  a t  666, 667). 

174. The F6P CPX-29 has  a c y l i n d r i c a l  housing formed o f  f e r r o m a g n e t i c  

material which j o i n s  t h e  e l e c t r o m a g n e t i c  c o i l s  t o  d e f i n e  a magnet ic  c i r c u i t .  

.A magnet is a b l e  t o  be a t t a c h e d  t o  t h e  housing s u r f a c e  and hence the hous ing  

i s  f e r r o m a g n e t i c .  The c y l i n d r i c a l  housing o f  t h e  Krohne CPX-23 i s  

f e r r o m a g n e t i c .  A magnet w i l l  a t t a c h  t o  t h e  Krohne housing.  The f e r r o m a g n e t i c  

material of CPX-23 j o i n s  t h e  e l e c t r o m a g n e t i c  c o i l s  t o  d e f i n e  a magnet ic  

c i r c u i t .  ( B l a n c o  Tr .  a t  667, 668, 669). 

175. 

material. 

I n  the small Krohne CPX-24, t h e  housing is formed o f  f e r r o m a g n e t i c  

A magnet w i l l  a t t a c h  t o  the housing.  The f e r r o m a g n e t i c  material of 
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t h e  housing of CPX-24 joins w i t h  t h e  e l e c t r o m a g n e t i c  c o i l s  o f  CPX-24 t o  d e f i n e  

a magnet ic  c i r c u i t  t h e r e w i t h .  ( B l a n c o  Tr .  a t  669). 

176. According t o  P r o f .  B l a n c o ,  Sybron B r i t i s h  p a t e n t  1,424,875 

describes a ceramic o r  p o r c e l a i n  spool  w i t h  f l a n g e s  and a n  e l e c t r o m a g n e t i c  

c i r c u i t  provided by two coils  mounted a g a i n s t  t h e  ceramic spool  w i t h  

e l e c t r o d e s  t o  pick up t h e  s i g n a l  from t h e  p a s s i n g  f l u i d .  

c o i l s  t o g e t h e r  a g a i n s t  t h e  flow t u b e .  

steel s h e e t  metal c o v e r  that i s  wrapped around t h e  space o f  t h e  co i l s .  

( B l a n c o  Tr .  a t  671, 672). 

A strap h o l d s  t h e  

The p a t e n t  a l s o  d e s c r i b e s  a s t a i n l e s s  

177. P r o f .  B l a n c o  is of t h e  o p i n i o n  that t h e  B r i t i s h  Sybron p a t e n t  does  

n o t  s u g g e s t  t o  a typical, o r d i n a r y  e n g i n e e r  of t h e  1970's t o  u s e  a magnet ic  

metal hous ing  which has no f l a n g e s  on it i n  a n  electromagnetic flow meter. 

R a t h e r  t h e  Sybron  p a t e n t  leads a n  o b s e r v e r  i n  t h e  d i r e c t i o n  o f  b e l i e v i n g  t h a t  

t h e r e  i s  no need f o r  a r e t u r n  magnetic p a t h  b e c a u s e  t h e  p a t e n t  does  n o t - s h o w  

a n y t h i n g  t h a t  i n d i c a t e s  t h a t  t h e  d e s i g n e r  c o n s i d e r e d  t h a t  n e c e s s a r y .  

s t a i n l e s s  s teels  are n o t  magnet ic .  The a u s t e n e t i c s  are n o t  magnetic and t h e y  

are t h e  most common o n e s  t h a t  are used f o r  d e c o r a t i v e  o r  f o r  o t h e r  s h e e t  metal 

o p e r a t i o n s .  

magnet ic  c i r c u i t ,  and hence t h e  Sybron p a t e n t  t e a c h e s  i n  t h e  d i r e c t i o n  o f  n o t  

, 

Most 

A s h e e t  metal s t a i n l e s s  s teel  would n o t  be able t o  support  a 

needing a magnet ic  housing.  The Sybron p a t e n t  d i s c l o s e s  o n l y  a s t a i n l e s s  

s tee l  c o v e r .  

housing. T h e r e  i s  no housing. ( B l a n c o  T r .  a t  674, 675). 

It d o e s  n o t  p r o v i d e  f o r  a r e t u r n  m a g n e t i c  f i e l d  through the 

178. According t o  P r o f .  B l a n c o  t h e  Sybron p a t e n t  shows no i n d i c a t i o n  

t h a t  a r e t u r n  magnet ic  housing is needed i n  o r d e r  f o r  t h e  meter t o  work. The 

c o v e r  in t h e  Sybron p a t e n t  i s  not  a t t a c h e d  i n  any way and a c o v e r  i s  n o t  

suppose t o  t r a n s f e r  l o a d s  o r  t o  t a k e  any l o a d s .  The f u n c t i o n  o f  a c o v e r  is t o  
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p r o t e c t  something i n s i d e ,  not  t o  form t h e  part of  t h e  s t r u c t u r e .  The c o v e r  is 

n o t  a s t r u c t u r a l  e lement .  The c o v e r  o f  t h e  Sybron  p a t e n t  d e v i c e  i s  n o t  

i n t e n d e d  t o  be  part of a magnet ic  c i r c u i t ,  It i s  n o t  i n t e n d e d  t o  s h i e l d  the 

magnet ic  f i e l d  o f  the meter a g a i n s t  e x t r a n e o u s  i n t e r f e r i n g  magnet ic  f i e lds  

b e c a u s e  the c o v e r  is n o t  a magnet ic  material. Also c o v e r s  are n o t  in tended t o  

be a s t r u c t u r a l  m a t e r i a l  or  s t r u c t u r a l  e lement .  ( B l a n c o  Tr.  a t  675, 676). 

179. E l e c t r o m a g n e t i c  f low t r a n s d u c e r  i s  t h e  same as a n  e l e c t r o m a g n e t i c  

flowmeter. ( B l a n c o  Tr.  a t  689). 

180. P r o f .  B l a n c o  i s  o f  the o p i n i o n  that a c o v e r  i s  n o t  a s t r u c t u r e .  A 

c o v e r  i s  a n  enve lope .  

a g a i n s t  mechanicaf o r  perhaps d u s t  o r  some o t h e r  a c c i d e n t a l  i n t r u s i o n .  

housing i s  a s t r u c t u r a l  member. A c o v e r  i s  n o t  a f u n c t i o n a l  p a r t .  

one  c a n  take a c o v e r  o f f  and t h e  d e v i c e  w i l l  work in t h e  same way. 

c a n n o t  be t a k e n  o f f  b e c a u s e  it is p a r t  o f  the d e v i c e .  A housing has 

f u n c t i o n a l  p r o p e r t i e s  r e l a t e d  t o  t h e  d e v i c e ,  A hous ing  has t o  support  members 

a g a i n s t  impact, stress f o r c e s ,  and at  the same time it u s u a l l y  per forms  a 

c o v e r  f u n c t i o n .  ( B l a n c o  a t  683, 684, 685). 

The c o v e r  s h i e l d s  t h e  i n s t r u m e n t  in the Sybron p a t e n t  

A 

I n  g e n e r a l  

A hous ing  

181. According t o  P r o f .  B l a n c o ,  in Krohne's  3 i n c h  CPX-23 there is a 

hous ing  which m a i n t a i n s  t h e  c e n t e r  o f  t h e  s p o o l  in t h e  proper  p o s i t i o n  i n  

r e l a t i o n  t o  e v e r y  o t h e r  member and at t h e  same time it d i s t r i b u t e s  the l o a d s  

a p p l i e d  by t h e  flanges. The housing takes part o f  the l o a d  that would not  be 

normal ly  a p p l i e d  t o  the s p o o l  if the hous ing  was not  there. The housing d o e s  

p r o t e c t  t h e  spool. 

- 

It p o s i t i o n s  t h e  spool and at  the same time it forms 

a n o t h e r  f u n c t i o n  which  is the r e t u r n  o f  t h e  magnet ic  p a t h .  It c l o s e s  the 

magnet ic  c i r c u i t  b e c a u s e  the housing is magnet ic .  ( B l a n c o  Tr .  a t  685). 
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182. According t o  Prof. Blanco,  t h e  c o v e r  i n  t h e  Sybron p a t e n t  is very 

t h i n  because s h e e t  steel is referred t o  ( r e c t a n g u l a r  stainless s teel  s t r ip )  

and sheet s teel  is u s u a l l y  a t h i n  material. 

t o  t h e  s p o o l  i n s t e a d  of being t h e  o t h e r  way around. 

I n  Sybron t h e  c o v e r  is a t t a c h e d  

Thus t h e  c o v e r  is 

supported by t h e  spool .  A housing supports  t h e  d e v i c e  it is used with. The 

cover  is u s u a l l y  p o s i t i o n e d  by t h e  spool .  

notches and t h e  s t a i n l e s s  s teel  s t r i p  is wrapped around the spool so t h e  s p o o l  

holds  t h e  cover .  

c o n t r a s t  i n  F&P CPX-29, t h e  housing supports  t h e  spool and t h e  s p o o l  is 

p o s i t i o n e d  and r e i n f o r c e d ,  by t h e  housing. (Blanco Tr. at  6 8 6 ,  687). 

The s p o o l  i n  t h e  Sybron patent  has 

I n  F i g u r e s  4 and 5 t h e  s p o o l  supports  t h e  cover .  I n  

183. R e f e r r i n g  t o  F i g u r e  6 o f  t h e  Sybron patent t h e  c o v e r  ie formed 

around t h e  spool .  (Blanco at  Tr.  6 8 7 ,  688). 

184. According t o  Prof .  Blanco,  Instrument Engineer 's  Handbook a t  page 

481 d e s c r i b e s  an e l e c t r o m a g n e t i c  flowmeter of t h e  f l a n g e d  type with two 

saddle-shaped c o i l s  and common e l e c t r o d e s  a t  90  degrees  t o  t h e  magnetic axis. 

The f l a n g e s  are on t h e  housing. 

housing. The f l a n g e s  mate on t h e  i n s i d e  o f  t h e  pipe f l a n g e s .  There is no 

spool  shown a t  page 4 8 1  and because i t  is a f l a n g e d  meter there are no 

compressive f o r c e s  i n  t h e  c e n t e r  o f  t h e  u n i t  because t h e  two f l a n g e s  are 

The f l a n g e s  extend outwardly from t h e  

attached t o  the i n s i d e  o f  t h e  p i p e  f l a n g e s .  

be bending stresses but not  compressive f o r c e s .  

Handbook flowmeter are between t h e  f l a n g e s  o f  t h e  p i p e  and t h e  f l a n g e s  o f  t h e  

The only  strees i n  between might 

Any compressive f o r c e s  i n  the 

flowmeter. 

engineer  i n  the 1970s  t o  put a spool  i n  t h e  housing as part o f  a combined 

There is nothing a t  page 4 8 1  which would suggest  t o  an ordinary 

u n i t .  (Blanco Tr.  a t  6 9 1 ,  6 9 2 ;  RX-188). 
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185 .  In German p a t e n t  2 , 0 4 0 , 6 8 2  t o  K e t t l e s o n ,  a c c o r d i n g  t o  P r o f .  B l a n c o ,  

there i s  d e s c r i b e d  a n  e l e c t r o m a g n e t i c  f l a n g e l e s s  f l o w  meter c o n t a i n i n g  two 

c o i l s  w i t h  l a m i n a t i o n s  in between t h e  c o i l s  and e x t e n d i n g  a l l  around the 

u n i t .  The l a m i n a t i o n s  are f e r r o m a g n e t i c  l a m i n a t i o n s .  The l a m i n a t i o n  

c o m p l e t e s  t h e  magnet ic  c i r c u i t .  Some l a m i n a t i o n s  e n c i r c l e  t h e  c o i l s  i n s i d e  

and t h e  whole system o f  l a m i n a t i o n s  and c o i l s  i s  embedded i n t o  a plast ic  

r e s i n .  The l a m i n a t i o n s  are a magnet ic  f l o w  p a t h  c i r c u i t .  T h e r e  is no housing 

sugges ted  i n  t h e  German p a t e n t .  

a housing made in e i t h e r  t h e  drawings o r  t h e  s p e c i f i c a t i o n  o f  t h e  German 

There  i s  no s u g g e s t i o n  t o  combine a s p o o l  and 

p a t e n t .  The arrangement i n  t h e  German p a t e n t  is  i n t e n d e d  t o  be i n s e r t e d  

between t h e  p i p e  ends of t h e  p i p e l i n e .  (B lanco  Tr .  a t  6 9 4 ,  6 9 5 ,  6 9 6 ;  Rx-188). 

186 .  Prof .  B l a n c o  i s  o f  t h e  o p i n i o n  t h a t  t h e  Sybron B r i t i s h  p a t e n t ,  t h e  

German p u b l i c a t i o n  and t h e  Handbook r e f e r e n c e  t a k e n  e i t h e r  i n d i v i d u a l l y  o r  i n  

combinat ion  would n o t  make it obvious  t o  t h e  o r d i n a r y  e n g i n e e r  i n  t h e  1 9 7 0 s  t o  

combine a magnetic  metal housing c o a x i a l l y  w i t h  a s p o o l  t o  f o r a  an  

e l e c t r o m a g n e t i c  f lowmeter u n i t  wherein t h e  s p o o l  and t h e  housing share the 

compress ive  f o r c e  c a u s i n g  a f l u i d  seal  between t h e  u n i t  and t h e  ends o f  t h e  

p i p e s .  Prof.  B lanco  sees noth ing  i n  t h e  r e f e r e n c e s  t h a t  i n d i c a t e s  t o  someone 

s k i l l e d  in t h e  art  t o  combine the  s p o o l  and t h e  housing so that they  share the 

l o a d  and t h e y  f u n c t i o n  w i t h  an e l e c t r o m a g n e t i c  p a t h  on t h e  o u t s i d e .  ( B l a n c o  

Tr.  a t  6 9 7 ,  6 9 8 ,  6 9 9 ;  RX-188, RX-189, RX-172). 

187. F i g u r e  1 i n  t h e  B r i t i s h  Sybroa  p a t e n t  1 , 4 2 4 , 8 7 5  is a standup pipe 

that  ho lds  the meter. 

sewer. ( B l a n c o  Tr .  a t  700). 

The p i p e  i s  lowered through t h e  manhole i n t o  the 
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188. F i g u r e  7 of t h e  B r i t i s h  Sybron p a t e n t  shows a f l a n g e l e s s  

e l e c t r o m a g n e t i c  f lowmeter  i n t e r p o s e d  i n  a p i p e l i n e  through which f l u i d  flows. 

The f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter  i s  encaged w i t h i n  b o l t s  t h a t  e x t e n d  

o u t s i d e  the  meter. The non-magnetic s p o o l  o r  f l o w  t u b e  o f  F i g u r e  3 is used i n  

t h e  Figure 7 e m b o d h e n t .  End f l a n g e s  o f  t h e  p i p e  have a predetermined 

d i a m e t e r  and a circle  o f  b o l t  h o l e s .  I n  F i g u r e  7 t h e r e  is a c y l i n d r i c a l  metal 

c o v e r .  The c y l i n d r i c a l  metal c o v e r  has  a n  e x t e r n a l  d i a m e t e r  which is smaller 

than  that o f  the circle  of b o l t  h o l e s  and the c o v e r  l ies  w i t h i n  t h e  c ircle  of 

b o l t  h o l e s .  The p i p e  f l a n g e s  are br idged by  b o l t s  p a s s i n g  through the h o l e s  

t o  e n c a g e  t h e  u n i t .  T h i s  s u b j e c t s  t h e  meter t o  a compress ive  force e f f e c t i n g  

a f l u i d  seal.  The s p o o l  i n  F i g u r e  7 is provided w i t h  f l a n g e s  which are s e a t e d  

a g a i n s t  t h e  ends of the upstream and downstream p i p e s .  

t h e  c o v e r  a n  i n t e r n a l  c a v i t y  and the spool  forms  a f l u i d  c o n d u i t  having a 

l o n g i t u d i n a l  f l o w  axis which j o i n s  t h e  upstream and downstream p i p e s .  

Tr .  a t  7 0 2 ,  706 ,  7 0 8 ,  7 1 3 ,  7 1 4 ,  7 1 5 ,  7 2 1 ,  722) .  

The s p o o l  o f  F i g u r e  7 o f  t h e  Sybron p a t e n t  has a s t r e n g t h  

The spool d e f i n e s  w i t h  
0 

( B l a n c o  

189. 

s u f f i c i e n t  t o  w i t h s t a n d  t h e  p r e s s u r e  o f  f l u i d  f l o w i n g  i n  t h e  c o n d u i t .  P r o f .  

B l a n c o  h a s  some doubt whether  t h e  s p o o l  would have a s t r e n g t h  s u f f i c i e n t  t o  

w i t h s t a n d  c o m p r e s s i v e  f o r c e  b e c a u s e  ceramic is v e r y ,  v e r y  b r i t t l e .  It would 

' take a " v e r y  much" s k i l l e d  e n g i n e e r  t o  d e s i g n  a ceramic spool  t o  take 

compress ive  force. One would have t o  make t h e  s p o o l  r a t h e r  bulky  t o  make i t  

s t r o n g  enough and a bulky  d e s i g n  would n o t  be  a good d e s i g n .  ( B l a n c o  Tr .  a t  

7 2 3 ,  7 2 4 ,  725) .  

190. According  t o  P r o f .  B lanco  it i s  c l a i m e d  i n  t h e  B r i t i s h  Sybron 

p a t e n t  t h a t  t h e  ceramic s p o o l  i s  c a p a b l e  o f  w i t h s t a n d i n g  compress ive  f o r c e s .  

As t h e  s p o o l  is shown i n  the B r i t i s h  p a t e n t  i t  does  n o t  seem t o  be so d e s i g n e d  

t o  w i t h s t a n d  compress ive  f o r c e s  that one may f i n d  i n  a a p p l i c a t i o n  as stated 
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f o r  F i g u r e  7 .  

be able t o  w i t h s t a n d  t h e  compress ive  f o r c e .  The i n s i d e  o f  t h e  s p o o l  i s  n o t  

shown i n  F i g u r e  7 and i n  F i g u r e  3 t h e  s p o o l  appears r a t h e r  weak f o r  p i p e l i n e  

The s p o o l  c a n  be r e d e s i g n e d  o r  reformed and t h e n  t h e  s p o o l  may 

a p p l i c a t i o n  b e c a u s e  t h e r e  are bending stresses and hence  it i s  a ceramic tube  

s u b j e c t e d  t o  bending stresses not  j u s t  compress ive  stresses and a l s o  impact. 

( B l a n c o  Tr .  a t  7 2 5 ,  7 2 6 ,  727) .  

191, By t h e  time a m e c h a n i c a l  e n g i n e e r  g r a d u a t e s  t h e  e n g i n e e r  has t a k e n  

c o u r s e s  which shows t h e  e n g i n e e r  how t o  c a l c u l a t e  forces imposed on v a r i o u s  

b o d i e s .  T h e r e  i s  n o t h i n g  i n  t h e  d e s i g n  o f  t h e  meter i n  t h e  Sybron p a t e n t  

which would s u g g e s t  t h a t  one o f  o r d i n a r y  s k i l l  i n  t h e  a r t  c o u l d  n o t  r e a d i l y  

c a l c u l a t e  t h e  f o r c e s  imposed on t h e  spool. 

i n  t h e  B r i t i s h  p a t e n t  c a n  be d e s i g n e d  t o  w i t h s t a n d  stresses but  he does  n o t  

c o n s i d e r  i t  a good practice. He d o e s  n o t  c o n s i d e r  it a good practice t o  have 

a f ragi le  o r  b r i t t l e  e lement  as ceramic i n  t h e  Sybron p a t e n t  s u b j e c t e d  t o  t h e  

stresses that one f i n d s  i n  a p i p e l i n e  i n s t a l l a t i o n .  ( B l a n c o  Tr .  a t  7 2 8 ,  7 3 0 ) .  

P r o f .  B l a n c o  t h i n k s  that t h e  s p o o l  

1 9 2 .  P o r c e l a i n  i s  a r a t h e r  b r i t t l e  material. It i s  v e r y  good i n  

compress ion  but  not  good i n  t e n s i o n  and if one s u b j e c t s  p o r c e l a i n  t o  t h e  k i n d  

o f  stresses t h a t  one may f i n d  i n  a p i p e  a p p l i c a t i o n  t h e  spool  may have t o  b e  

v e r y  mass ive .  According t o  P r o f .  B l a n c o ,  f o r  p i p e l i n e  a p p l i c a t i o n  one would 

have t o  change t h e  dimensions  o f  t h e  s p o o l  in F i g u r e  7,  and i n c r e a s e  t h e  s i z e  

of t h e  s p o o l .  The s p o o l  would have t o  have a n  a w f u l  l o t  o f  t h i c k n e s s  i n  t h e  

walls t h a n  appears i n  t h e  F i g u r e  7 embodiment. A s p o o l  f o r  p i p e l i n e  - 

a p p l i c a t i o n  c o u l d  be produced. 

compress ive  f o r c e  b u t  i t  would be mass ive .  

bending moments and s i z e  t h e  s p o o l  t o  accommodate s u c h  moments. 

A s p o o l  c o u l d  be d e s i g n e d  t o  t a k e  a l o t  o f  

An e n g i n e e r  c o u l d  a lso  c a l c u l a t e  

( B l a n c o  T r .  

a t  7 2 9 ,  7 3 0 ,  7 3 1 ,  7 3 2 ,  7 3 3 ) .  
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193. The e lectromagnet ic  flowmeter o f  F igure  7 of the  B r i t i s h  Sybron 

patent  has a pair o f  e lectromagnet ic  c o i l s  t h a t  a r e  disposed a t  diametrically 

opposi te  s i d e s  o f  t h e  spool  and they funct ion t o  create a magnetic f i e l d  whose 

l ines o f  flux extend a c r o s s  t h e  conduit.  The c o i l s  l i e  on a c o i l  axis which 

i s  normal t o  the  f low axis. The f l a n g e l e e s  e lectromagnet ic  f low meter o f  

F igure  7 o f  the  Sybron patent  has a p a i r  o f  e l e c t r o d e s  mounted on the  spool  

and they are mounted at  d i a m e t r i c a l l y  opposed p o s i t i o n s  along an e l e c t r o d e  

axis that i s  perpendicular both t o  t h e  c o i l  axis and t o  the  f low axis. The 

operat ion o f  t h e  e l e c t r o d e s  i s  such t h a t  when the f l u i d  t h a t  f lows through the 

conduit  it i n t e r s e c t s  the  l i n e s  o f  flux and a s i g n a l  i s  induced i n  the 

e l e c t r o d e s  which i s  a funct ion  o f  f low rate. (Blanco Tr. a t  733, 734, 735) .  

194. In Figures  3 and 7 o f  t h e  B r i t i s h  Sybron patent  a c a v i t y  i s  formed 
I 

between t h e  cover  and t h e  f low tube o r  spool .  Electromagnet ic  c o i l s  are 

disposed i n  that c a v i t y .  (Blanco Tr. a t  733, 734, 735). 

195. The cover  i n  t h e  B r i t i s h  Sybron patent  i s  l o c a t e d  within notches 

and the cover  i s  not necessarily f i t t e d  such that the  end faces o f  the  cover  

but t  a g a i n s t  the  inner  end faces o f  t h e  spool .  The Sybron patent  does not 

s t a t e  one way rf the  o t h e r  whether o r  not  t h e  end faces o f  the  cover  b u t t  

a g a i n s t  the i n n e r  end faces o f  the spool .  The cover  i n  t h e  Sybron patent  i s  

not press f i t t e d  whereby the  load would be c a r r i e d  by the  cover.  If the end 

faces o f  t h e  cover  i n  Sybron abuts  a g a i n s t  t h e  inner  end faces o f  the  s p o o l ,  

the cover  could take some o f  the  compressive f o r c e .  (Blanco T r . - 7 4 6 ,  747 ,  

749 ,  751). 

- 

196. When Prof .  Blanco was asked t o  state where i n  t h e  ‘982 patent there 

is any d i s c u s s i o n  concerning t h e  sharing o f  f o r c e s  between t h e  spool  and 
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housing and t h e  e x t e n t  t o  which t h o s e  f o r c e s  are shared, Prof .  B l a n c o  made 

r e f e r e n c e  t o  that p o r t i o n  o f  claim 1 which r e a d s :  

A. 
diameter which i s  smaller t h a n  that o f  t h e  c ircle  
whereby when t h e  u n i t  i s  i n t e r p o s e d  between t h e  end 
f l a n g e s  of t h e  p i p e s ,  t h e  hous ing  l i e s  w i t h i n  t h e  
c ircle  and t h e  f l a n g e s  are br idged by b o l t s  p a s s i n g  
through t h e  h o l e s  t o  e n c a g e  t h e  u n i t  and s u b j e c t  i t  t o  
a compress ive  force e f f e c t i n g  a f l u i d  seal ;  

a c y l i n d r i c a l  metal housing having an e x t e r n a l  

He e x p l a i n e d  that t h e r e  i s  r e f e r e n c e  i n  that p o r t i o n  t o  " u n i t , "  n o t  j u s t  t h e  

hous ing ;  t h a t  t h e  housing l i e s  w i t h i n  t h e  circle of b o l t s  and t h e  p i p e  f l a n g e s  

are b r i d g e d  by b o l t s  p a s s i n g  through t h e  h o l e s  t o  e n c a g e  t h e  u n i t ,  which 

i n c l u d e s  t h e  housing and spool ,  and t o  s u b j e c t  t h e  u n i t  t o  a compress ive  f o r c e  

e f f e c t i n g  a f l u i d  seal. P r o f .  B l a n c o  also made r e f e r e n c e  t o  t h e  i n t r o d u c t o r y  

0 p o r t i o n  o f  claim 1 which r e a d s :  "A f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmeter  u n i t  

i n t e r p o s a b l e  between t h e  end f l a n g e s  o f  t h e  upstream and domstreaPh p ipes .  . 
. . " P r o f .  B l a n c o  t es t i f i ed  t h a t  t h e  c o m p r e s s i v e  force is a p p l i e d  

s i m u l t a n e o u s l y  t o  t h e  hous ing  and t h e  spool as a u n i t  but  i n  v a r y i n g  d e g r e e s  

t o  e a c h  and t h a t  t h e  compress ive  force i s  a p p l i e d  t o  b o t h  a t  a l l  times. Prof .  

B l a n c o  a l s o  t e s t i f i e d  that t h e  phrase  "said compress ive  force" i n  c l a u s e  B o f  

claim 1 refers t o  t h e  compress ive  f o r c e  s t a t e d  i n  c l a u s e  A of claim 1. No 

compress ive  f o r c e  is said t o  be d e f i n e d  in c l a u s e  B o f  claim 1. Compressive 

f o r c e  i n  claim 1 i s  s a i d  t o  p e r t a i n  t o  b o t h  t h e  housing and t h e  s p o o l .  

( B l a n c o  Tr .  a t  758, 759, 760, 761). 
- 

197. The " u n i t "  i n  claim 1 takes t h e  compress ive  f o r c e .  The o n l y  parts 

t h a t  a n  e n g i n e e r  would take i n t o  a c c o u n t  as b e i n g  compressed are t h e  parts 

t h a t  are d e s i g n e d  t o  be compressed and t h e  c o i l s  are n o t  d e s i g n e d  t o  be 

compressed. It i s  o n l y  t h e  c y l i n d r i c a l  metal housing and t h e  n o n - m e t a l l i c  

s p o o l  which are s u b j e c t  t o  compress ive  f o r c e s .  ( B l a n c o  Tr .  a t  762, 763). 
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198. When a s k e d  whether t h e r e  i s  any place else i n  t h e  '982 p a t e n t  which 

supports  t h e  a s s e r t i o n  t h a t  t h e  housing and t h e  s p o o l  are t o  share t h e  

compress ive  l o a d ,  Prof .  B lanco  made r e f e r e n c e  t o  t h e  f o l l o w i n g :  

The housing i n  t h i s  r e l a t e d  case i s  formed by 
complementpry h a l f - p i e c e s  which i n c l u d e  end plates that 
j o i n  t h e  corresponding  ends o f  the s p o o l  t o  d e f i n e  t h e  
i n n e r  chamber. (Col. 2 , .  l i n e s  41-44). 

. . .  
Surrounding t h e  s p o o l  and c o n c e n t r i c  t h e r e w i t h  i s  a 
c y l i n d r i c a l  housing f a b r i c a t e d  o f  f e r r o m a g n e t i c  
m a t e r i a l  and formed o f  complementary half p i e c e s  which 
i n c l u d e  a r c u a t e  end p l a t e s  t h a t  j o i n  t h e  corresponding  
end f l a n g e s  o f  t h e  s p o o l  t o  d e f i n e  an e n c l o s e d  i n n e r  
chamber. (Col. 3, l i n e s  54-59). 

. . .  
The opposing ends o f  t h e  s p l i t  housing are provided 
w i t h  a n n u l a r  c l o s u r e  p l a t e s  22 and 23 whose i n n e r  
p e r i p h e r i e s  mate w i t h  t h e  o u t e r  p e r i p h e r i e s  o f  end 
f l a n g e s  10A and 1 0 B  o f  the s p o o l  t o  d e f i n e  an  e n c l o s e d  
i n n e r  chamber i n  t h e  s p a c e  between t h e  s p o o l  and t h e  
housing.  (Col. 5 ,  l i n e s  23-28). 

The word " j o i n "  a c c o r d i n g  t o  P r o f ,  B l a n c o  means that the j o i n e d  p a r t s  are 

t r a n s f e r r i n g  l o a d s  i n  between. The term "mate" means " j o i n "  and t h u s  t h e  

parts c o u l d  be welded, press f i t t e d  or  mounted i n  some way that t h e  f o r c e s  

t h a t  are t r a n s m i t t e d  i n t o  t h e  u n i t  are s h a r e d ,  d e l i b e r a t e l y  by d e s i g n ,  between 

t h e  s p o o l  and t h e  housing. Although n o t h i n g  i s  l i t e r a l l y  s a i d  i n  the above 

p a s s a g e s  about  t r a n s f e r  o f  f o r c e s  between t h e  s p o o l  and t h e  hous ing ,  P r o f .  

B l a n c o  c o n s i d e r s  t h e  t r a n s f e r  o f  f o r c e s  i n e v i t a b l e  i n  t h e  u s e  o f  t h e  word 

" j o i n . "  He f u r t h e r  t e s t i f i e d  t h a t  "Not o n l y  t h a t  t h e  j o i n i n g  i s  a s o u r c e  o f  

t h e  t r a n s f e r  o f  l o a d  between t h e  two members but  a l s o  t h e  item that you see 

h e r e  i n  claim 1 ,  A and B [ o f  t h e  '982 p a t e n t ] ,  which when you combine t h a t  
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w i t h  t h e  s t r u c t u r e  o f  t h e  p a t e n t ,  what else c a n  it be." 

7 6 6 ,  7 6 7 ,  7 6 8 ,  769) .  

(RX-171 a t  7 6 4 ,  7 6 5 ,  

199 .  The t r a n s f e r  o f  l o a d  between t h e  s p o o l  and t h e  housing i s  one of 

t h e  characteristics of t h e  i n v e n t i o n  o f  t h e  ' 9 8 2  p a t e n t .  It is an important  

f e a t u r e .  ( B l a n c o  Tr.  a t  769) .  

200. F&P CPX 2 9  is a disassembled  part. I n  the assembled F&P f lowmeter 

(CPX-21) t h e  parts are welded so t h e r e  is no q u e s t i o n  of c o n t i n u i t y .  There  i s  

an  i n t e n t i o n a l  touching .  The s p o o l  and t h e  housing are d e s i g n e d  t o  touch. 

( B l a n c o  T r .  at  7 7 3 ,  7 7 5 ,  776) .  

201. I n  claim 3 o f  t h e  Sybron B r i t i s h  p a t e n t ,  t h e  c o v e r  is s i t t i n g  on 
1 

t h e  p e r i p h e r y  of t h e  f l a n g e s .  

tampering w i t h  t h e  c o i l  and keeps o u t  any h o s t i l e  environment. 

i n t e r n a l l y  seal t h e  i n t e r n a l  c o n s t i t u e n t s  o f  a f l o w  meter. 

7 7 8 ,  779) .  

The c o v e r  i n  Sybron p r e v e n t s  anyone from 

A c o v e r  c a n  

(B lanco  Tr.  a t  

202.  The tern "housing" i n  McGraw-Hill D i c t i o n a r y  o f  S c i e n t i f i c  and 

T e c h n i c a l  Terms is d e f i n e d  a "A case o r  e n c l o s u r e  t o  c o v e r  and p r o t e c t  a 

s t r u c t u r e  o r  a m e c h a n i c a l  d e v i c e . "  ( B l a n c o  Tr.  a t  1 1 9 8 ;  RRX-20). 

203. A Webster ' s  Seventh  New C o l l e g i a t e  D i c t i o n a r y  (1965) d e f i n e s  

"housing" i n  p a r t  as " 2  a: something that c o v e r s  o r  p r o t e c t s  b: a c a s i n g  (as 

an  e n c l o s e d  b e a r i n g )  i n  which a s h a f t  r e v o l v e s  c: a frame or o t h e r  support  f o r  

m e c h a n i c a l  parts." 

-- - 

204.  The D i c t i o n a r y  o f  S c i e n c e  and Technology ( 1 9 7 4 )  d e f i n e s  "housing" 

as a p p l i e d  t o  electrical e n g i n e e r ,  etc. as "housing:  conta inment  o f  a p p a r a t u s  

t o  p r e v e n t  damage i n  handl ing  o r  o p e r a t i o n . "  P r o f .  B l a n c o  cal ls  that 

d e f i n i t i o n  a c o v e r  or a guard o r  a p r o t e c t o r  but n o t  a housing.  ( B l a n c o  T r .  

1209, 1 2 1 0 ;  RRX-21). 
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205. An FCP catalogue states i n  part: "The remote  mounted s i g n a l  

c o n v e r t e r  i s  housed i n  a w e a t h e r p r o o f ,  d i e  cast aluminum box d e s i g n e d  f o r  

s u r f a c e  ( p a n e l )  o r  p i p e  mounting o p t i o n s . "  

c o v e r .  I t s '  base may have some l o a d  b e a r i n g  c a p a b i l i t i e s .  He d o e s n ' t  say 

that it should  have s u c h  c a p a b i l i t i e s .  

P r o f .  B lanco  would ca l l  i t  a 

The f u n c t i o n  o f  t h e  box i s  

p r o t e c t i o n .  (CX-12 a t  13; B l a n c o  Tr .  a t  1213, 1214). 

206. Claim 1 o f  t h e  '982 p a t e n t ,  c l a u s e  B states in part: "said s p o o l  

having a s t r e n g t h  s u f f i c i e n t  t o  w i t h s t a n d  t h e  p r e s s u r e  of  f l u i d  f l o w i n g  i n  the 

c o n d u i t  and said compress ive  f o r c e . "  P r o f .  B l a n c o  t e s t i f i e d  that  t h i s  

requirement  means that t h e  spool  must have a s t r e n g t h  s u f f i c i e n t  t o  w i t h s t a n d  

t h e  p r e s s u r e  o f  t h e  f l u i d  flowing i n  t h e  c o n d u i t  which would t e n d  t o  expand 

t h e  spool and tend t o  make it larger and that s u c h  would put t e n e i l e  stresses 

on the spool. The "compress ive  force" i n  t h e  r e c i t a t i o n  however, a c c o r d i n g  t o  

P r o f .  B l a n c o ,  must come from t h e  o u t s i d e ,  i .e. from f l a n g e s  that are . 

I 

compressing the s p o o l  a l o n g  w i t h  the housing so as t o  affect the f l u i d  seal t o  

p r e v e n t  leakage. It a l s o  appears from the "whole c o n f i g u r a t i o n "  that t h e  

s p o o l  is t a k i n g  most o f  t h e  compress ive  force because  t h e  spool  i s  i n  l i n e  

w i t h  the pipe .  In c l a u s e  A o f  claim 1 o f  the  '982 p a t e n t  the hous ing  i s  

s u b j e c t e d  t o  t h e  compress ive  f o r c e .  

be d e s i g n e d  t o  take the compress ive  f o r c e  t o  a f fec t  the f l u i d  seal a t  t h e  ends 

so t h a t  it would n o t  leak,  and a t  t h e  same time have s u f f i c i e n t  s t r e n g t h  so 

The s p o o l  o f  the claim 1 f lowmeter  must 

- 

t h a t  i t  would n o t  b u r s t  under the p r e s s u r e  from t h e  f l u i d  i n s i d e .  

B l a n c o  Tr .  a t  1224, 1225, 1226, 1227, 1228). 

(RX-171; 

207. According  t o  P r o f .  B l a n c o ,  one way o f  r e d u c i n g  t h e  s i z e  o f  the 

f lowmeter  o f  the '982 p a t e n t  is t o  have a l l  o f  the members i n  t h e  compress ion  

l i n e  r e c e i v e  and share the l o a d  and t h u s  he i n t e r p r e t s  the t e a c h i n g  o f  t h e  
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' 9 8 2  p a t e n t  as having  b o t h  s p o o l  and housing take t h e  compress ive  f o r c e .  I n  

t h i s  way t h e  d e s i g n  is e f f i c i e n t .  ( B l a n c o  Tr .  a t  1 2 2 8 ) .  

208. Col. 4, l i n e s  50-56 of t h e  ' 9 8 2  p a t e n t  states:  

Surrounding t h e  l i n e d  metal spool  10 and c o n c e n t r i c  
t h e r e w i t h  i s  a s p l i t  c y l i n d r i c a l  housing or c a s i n g  
formed by complementary h a l f  pieces . . . , t h e  
l o n g i t u d i n a l  edges  o f  t h e s e  pieces b e i n g  seam welded 
or o t h e r w i s e  j o i n e d  t o g e t h e r  t o  comple te  t h e  housing. 

That  p o r t i o n  o f  t h e  p a t e n t ,  a c c o r d i n g  t o  P r o f .  B l a n c o  t e a c h e s  n o t h i n g  about  

whether  t h e  housing i s  sharing any c o m p r e s s i v e  forces b u t  it does  teach t o  

Prof .  B l a n c 0  that t h e  word " j o i n e d "  i s  used in exactly t h e  same way as the 

word " j o i n "  i s  used a t  c o l .  3, l i n e  57. 

- v i z .  Surrounding t h e  s p o o l  and c o n c e n t r i c  t h e r e w i t h  i s  a c y l i n d r i c a l  
housing . . . formed o f  complimentary h a l f  pieces which i n c l u d e  
a c c u r a t e  end plates that j o i n  t h e  c o r r e s p o n d i n g  end f l a n g e s  of  
t h e  spool  and d e f i n e  a n  e n c l o s e d  i n n e r  chamber. 

( B l a n c o  T r .  a t  1 2 3 4 ,  1 2 3 5 ,  1 2 3 6 ,  RX-171). 

209 .  According  t o  P r o f .  B l a n c o ,  when two parts are j o i n e d  t o g e t h e r  and 

t h e y  are s u b j e c t e d  t o  a compress ive  force ,  t h e  c o m p r e s s i v e  force is 

t r a n s m i t t e d  t o  b o t h  parts. ( B l a n c o  Tr. a t  1237) .  

210 .  According t o  P r o f .  B l a n c o ,  " j o i n "  means u n i t s  are touching .  

( B l a n c o  Tr .  a t  1 2 3 8 ) .  

211 .  According  t o  P r o f .  B l a n c o  t h e r e  may be a gasket between t h e  p i p e  

f l a n g e s  and t h e  faces o f  t h e  f l o w  meter and at  t h a t  p o i n t  one may have a 

c o n d i t i o n  where the s p o o l  f l a n g e s  are a p p r o x i m a t e l y  s u b s t a n t i a l l y  t h e  same 

l e n g t h  as t h e  housing and when t h e  two are compressed, there is a s h a r i n g  o f  

t h e  l o a d s  between t h e  two. The f o r c e s  are a p p l i e d  b o t h  t o  t h e  housing and t o  

the spool s i m u l t a n e o u s l y .  That  is not  n e c e s s a r i l y  p r e d i c a t e d  on the 

assumption t h a t  t h e  l e n g t h  o f  t h e  s p o o l  i s  e q u a l  t o  t h e  l e n g t h  o f  t h e  

housing.  ' There  is some d e f l e c t i o n  i n  t h e  gasket  and there is a l s o  some 
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d e f l e c t i o n  in whatever  member t a k e s  t h e  l o a d  f i r s t ,  assuming t h e y  are n o t  

welded which t h e y  are in t h e  F&P f lowmeter ;  If the s p o o l  and the housing are 

not  j o i n e d  by c o n t i n u i t y  and only t o u c h i n g  and t h e y  are of t h e  same l e n g t h s  

and t h e  g a s k e t s  are compressed a g a i n s t  t h e  meter, t h e  l o a d  i s  d i s t r i b u t e d  t o  

t h e  housing and t o  t h e  spool.  ( B l a n c o  T r .  1241,  1242) .  

212. The s p o o l  and t h e  housing t o u c h  t h e  p i p e  f l a n g e s  through t h e  g a s k e t  

a t  t h e  same time in t h e  f lowmeter  o f  t h e  '982  p a t e n t .  The g a s k e t  i s  t h e  

pr imary  l o a d  t r a n s m i t t i n g  e lement  between t h e  p i p e  flanges. In t h e  F&P 

flowmeter (CPX-21) t h e  f l a n g e s  o f  t h e  spool  are welded t o  t h e  housing so t h e r e  

i s  no q u e s t i o n  about  t h e  fact t h a t  t h e  l o a d  would be immediate ly  t r a n s m i t t e d  

and it does  n o t  depend on t h e  d e f l e c t i o n  o f  t h e  g a s k e t .  ( B l a n c o  Tr .  a t  1242,  

1243) .  
I .  

213. T h e r e  is no mention o f  t h e  g a s k e t  in t h e  '982 p a t e n t .  The u s e  o f  a ' 

g a s k e t  i s  a s t a n d a r d  method of s e a l i n g  p r e s s u r e  v e s s e l s .  

1245) .  

( B l a n c o  a t  Tr .  1244,  

214. If t h e  spool  were in fact c o a x i a l l y  s h o r t e r  t h a n  t h e  hous ing ,  it 

would depend on how s h o r t  t h e  s p o o l  is as t o  whether  t h e  spool  would take up 

t h e  c o m p r e s s i v e  load .  When t h e  s p o o l  i s  s h o r t e r ,  t h e n  t h e  hous ing  h a s  t o  

compress b e f o r e  t h e  s p o o l  s h a r e s  t h e  compress ive  f o r c e .  ( B l a n c o  Tr .  a t  1246,  

' 1247) .  

215. It is t h e  o p i n i o n  of P r o f .  B l a n c o  that a p e r s o n  who i s  s k i l l e d  in 

t h e  ar t  would know t h a t  t h e  f u n c t i o n s  s p e c i f i e d  in t h e  p a t e n t  must be c o m p l i e d .  

w i t h  by having  a p p r o x i m a t e l y  t h e  same l e n g t h  f o r  b o t h  t h e  spool  and housing 

and having some compl iance  in t h e  gasket take care o f  any  t o l e r a n c e s  between 

t h e  two members. ( B l a n c o  Tr .  a t  1247,  1248). 

216. The u s e  of t h e  housing as  a r e t u r n  p a t h  e n a b l e s  making a meter 

compact. Anything that c a n  increase t h e  d e n s i t y  o f  f l o w  a c r o s s  t h e  tube  would 
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improve t h e  e f f i c i e n c y  o f  t h e  system and would a l l o w  one t o  make it more 

compact. The housing as a r e t u r n  p a t h  does that. ( B l a n c o  Tr .  a t  1252) .  

217 .  The u s e  o f  t h e  housing as a l o a d  s h a r i n g  e lement  makes t h e  F&P 

f lowmeter  a l s o  compact. Al so  t h e  shape o f  t h e  c o i l s  and a f l a n g e l e s s  

f lowmeter  h e l p  make t h e  meter compact,  ( B l a n c o  Tr .  a t  1 2 5 2 ,  1253) .  

218.  The use  of housing as a magnet ic  r e t u r n  p a t h  has been known at  

least s i n c e  the 1 9 6 0 s  and has been used i n  a wide v a r i e t y  o f  e l e c t r o m a g n e t i c  

f l o w  meters. The u s e  o f  t h i n  c o i l s  has l o n g  been known before t h e  ' 9 8 2  

p a t e n t .  

t h e  '982 p a t e n t .  ( B l a n c o  Tr.  a t  1 2 5 3 ,  1 3 5 4 ) .  

The u s e  o f  t h i n  c o i l s  i s  n o t  a f e a t u r e  o f  t h e  i n v e n t i o n  c la imed i n  

219. F o r  many years t h e r e  has been v e r y  few t h i n g s  "unique" i n  

m e c h a n i c a l  e n g i n e e r i n g .  That applies t o  e v e r y t h i n g ,  n o t  o n l y  t o  f lowmeters.  

(B lanco  Tr.  a t  1256) .  

220.  There  are a v a r i e t y  o f  forms o f  the F6P MINI-MAG f lowmeter.  -One 

v a r i e t y  has b o l t  h o l e s  ex tending  through t h e  body o f  t h e  meter i t se l f  o r  

through a n  e x t e n s i o n  o f  the d i a m e t e r  of the housing and a n o t h e r  form has b o l t  

h o l e s  t h a t  do n o t  e x t e n d  through the body o f  t h e  meter. The p r i n c i p l e s  are 

t h e  same i n  both.  The two forms are b o t h  compact e l e c t r o m a g n e t i c  f lowmeters.  

( B l a n c o  Tr.  a t  1 2 5 7 ,  1 2 5 8 ;  CX-37 a t  2 ) .  

221. German p a t e n t  2 , 0 4 0 , 6 8 2  does  n o t  show a housing of any kind 

surrounding a f l o w  tube.  (B lanco  Tr .  a t  1265) .  As t o  t h e  Krohne f lowpleters 

CPX-23 and CPX-24, P r o f .  B lanco  o n l y  determined t h e  bonding or t h e  f o r c e  w i t h  

which t h e  s p o o l  was h e l d  i n s i d e  t h e  housing.  Xe d i d  n o t  c r u s h  the housing.  

He t e s t e d  t o  see if t h e  housing material was f e r r o m a g n e t i c .  When asked where 

as t o  CPX-23 whether he made a d e t e r m i n a t i o n  whether t h e  magnet ic  r e t u r n  p a t h  

d e f i n e d  a magnet ic  c i r c u i t ,  w i t h  the c o i l s ,  he t e s t i f i e d  that i n  CPX-23, c o i l s  
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are above and below the  spool  and surrounding the  spool  is a ferromagnet ic  

material which obviously i s  t he  type of pa th  that the  magnetic flow would 

follow. 

element. (Blanco Tr .  1269, 1270, 1271). 

With respec t  t o  Krohne CPX-24, t h e  housing i s  the  e n t i r e  blue 

222. In  t h e  Khrone CPX-24, a c y l i n d r i c a l  s e c t i o n  of t h e  housing l i e  

wi th in  the  the  circle of b o l t  ho les  of the  f langes .  

s e c t i o n s  of housing above and below t h a t  l i e  ou t s ide  t h e  circle of b o l t  

holes .  (Blanco Tr .  a t  1271). 

There are two protruding 

223. I n  a video tape  (CPX-35) t h e  computer program was prepared by John 

The Herschtag, t h e  d i r e c t o r  o r  manager of t he  computer a ided program a t  MIT. 

information that he used was the  information provided by the  cutaway s e c t i o n  

of a Krohne meter which was given t o  him by Prof.  Blanco. 

Blanco put t o  the  d i r e c t o r  was t o  d i s p l a y  what would happen i f  t he  housing had 

The ques t ion  Prof .  
rr 

not been shrunk f i t  a g a i n s t  t h e  spool  and another  quest ion was what would 

happen i f  t he  housing was s l i g h t l y  l a r g e r  i n  t h e  i n s i d e  than the  ou t s ide  of 

the  spool ,  A program was then prepared which would d e p i c t  t h e  s i t u a t i o n  as i t  

r e a l l y  happened under those  two condi t ions .  (Blanco Tr .  a t  1272). 

224. The video showed a diagram of a flow meter assembly comprising a 

p i p e  f lange.  N e x t  t o  the  pipe f l ange  was a gasket  and next  t o  the  gaske t  was 

a ceramic inne r  cy l inde r  wi th  t h e  t h e  pipe f l ange  touching t h e  ceramic inne r  

cy l inde r  through t h e  gasket .  Surrounding the  ceramic inne r  c y l i n d e r  was the  

c y l i n d r i c a l  housing which was not  touching t h e  p i p e  f lange .  The i n n e r  

diameter of the  housing was set  equal  t o  t he  o u t e r  diameter of the ceramic 

inner  cy l inder .  Another diagram showed t h e  close-up of a corner  of t h e  

ceramic inne r  c y l i n d e r ,  gasket  and the  c y l i n d r i c a l  housing. 

appl ied  which simulated a load being appl ied  through the  f l ange  and the  gaske t  

A load was 

* 
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t o  t h e  i n n e r  ceramic c y l i n d e r .  

l o a d  s h a r i n g  d i s t r i b u t i o n  by t h e  i n n e r  ceramic c y l i n d e r  and t h e  c y l i n d r i c a l  

housing.  

c y l i n d e r  c a r r i e d  6500 pounds and t h e  o u t e r  c y l i n d r i c a l  housing c a r r i e d  about  

3500 pounds f o r  a n  o v e r a l l  r a t i o  o f  a b o u t  2 t o  1. Thus t h e  o u t e r  c y l i n d e r  

c a r r i e d  a b o u t  one t h i r d  of t h e  t o t a l  load.  

were a l t e r e d  so t h a t  t h e  i n n e r  ceramic c y l i n d e r  was s l i g h t l y  smaller i n  

d i a m e t e r  t h a n  t h e  o u t e r  c y l i n d r i c a l  hous ing  c y l i n d e r .  

As t h e  l o a d  i s  i n c r e a s e d  t h e r e  i s  s e e n  the 

Thus when a t o t a l  l o a d  of 10,000 pounds was d i a l e d  i n ,  t h e  i n n e r  

I n  a second example t h e  dimensions  

T h e r e  r e s u l t e d  a s l i g h t  

gap between t h e  i n n e r  ceramic c y l i n d e r  and t h e  o u t e r  housing c y l i n d e r .  

l o a d  was a p p l i e d  i n i t i a l l y  o n l y  t h e  i n n e r  ceramic c y l i n d e r  c a r r i e d  t h e  load.  

However as t h e  l o a d  i s  a p p l i e d  t h e  i n n e r  c y l i n d e r  expanded and e v e n t u a l l y  t h e  

ceramic i n n e r  c y l i n d e r  touched t h e  o u t e r  housing c y l i n d e r  and at  t h i s  p o i n t  

t h e  o u t e r  c y l i n d r i c a l  housing b e g i n s  t o  carry a l o a d  as well. The s p o o l  moved 

in about  2 0 0  m i c r o - i n c h e s ,  i .e. that was t h e  d i s t a n c e  from t h e  f l a n g e  t o  t h e  

f i n a l  p o s i t i o n  o f  t h e  s p o o l .  In a l o a d  s i t u a t i o n  of a b o u t  1 4 , 0 0 0  t o t a l  pounds 

t h e  i n n e r  c y l i n d e r  c a r r i e d  about  12000 pounds and t h e  o u t e r  c y l i n d e r  

a p p r o x i m a t e l y  2000 pounds. 

load .  

i n c r e a s e d .  Thus w i t h  a 2 0 , 0 0 0  t o t a l  l o a d ,  t h e  housing c a r r i e d  more t h a n  

When a 

Thus t h e  housing c a r r i e d  a b o u t  o n e - s i x t h  o f  t h e  

However as t h e  l o a d  was i n c r e a s e d  t h e  p e r c e n t a g e  c a r r i e d  by t h e  hous ing  

' o n e - f i f t h  t h e  t o t a l  load.  (CPX-35; B l a n c o  Tr .  a t  1 2 8 4 ,  1285) .  A 

t r a n s c r i p t i o n  o f  t h e  v i d e o  tape r e a d s :  

Diagram shows t h e  f lowmeter  a s s e m b l y ,  o v e r  h e r e  
i s  t h e  flange a t  t h e  r i g h t  end n e x t  t o  it i s  t h e  
b l a c k  g a s k e t  f o l l o w e d  by t h e  w h i t e  i n n e r  c y l i n d e r  
made o f  a ceramic aluminum o x i d e  and the housing 
i n  gray .  Over here we c a n  see that t h e  i n n e r  
diameter o f  the housing i s  set e q u a l  t o  t h e  o u t e r  
d i a m e t e r  o f  the c e r a m i c  i n n e r  c y l i n d e r ,  
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T h i s  diagram shows a c l o s e  up o f  t h e  c o r n e r  of 
t h e  c e r a m i c  i n n e r  c y l i n d e r  and the housing and 
what we're going t o  do h e r e  i s  a p p l y  a l o a d  which 
s i m u l a t e s  t h e  l o a d  be ing  a p p l i e d  t o  t h e  f l a n g e  
and t h e  g a s k e t  t o  t h e  i n n e r  c y l i n d e r  shown by 
t h i s  b l a c k  arrow here .  As t h e  l o a d  i s  a p p l i e d ,  , 
we see t h e  r e a c t i o n  t h a t  f o r c e s  t h i s  d i s p l a y ,  i n  
w h i t e  t h e  f o r c e  c a r r i e d  by t h e  i n n e r  c y l i n d e r  and 
i n  g r a y  t h e  forc:, c a r r i e d  by t h e  hous ing ,  l o a d  
c a r r i e d  by t h e  housing and as we i n c r e a s e  t h e  
l o a d  h e r e  we see t h e  l o a d  s h a r i n g  d i s t r i b u t i o n  by 
t h e  housing and t h e  i n n e r  c y l i n d e r .  

A t  t h i s  I ' m  go ing  t o  d i a l  i n  a l o a d  h e r e  of say 
10,000, 10,000 pounds and at  10,000 pounds coming 
i n  we see t h a t  t h e  i n n e r  c y l i n d e r  carries 6500 
pounds and t h e  o u t e r  c y l i n d e r  carries about  3 5 0 0  
pounds. 
t o t a l  l o a d ,  t h e  i n n e r  c y l i n d e r  carries 
approximate ly  6500 pounds t h e  o u t e r  c y l i n d e r  
carries approximate ly  3 5 0 0  pounds f o r  a n  o v e r a l l  
r a t i o  of about  two t o  one between t h e  i n n e r  
c y l i n d e r  and t h e  o u t e r  c y l i n d e r .  So t h e  o u t e r  
c y l i n d e r  carries about  a 3rd  of t h e  t o t a l  load .  
I n  t h i s  second example,  I ' v e  changed t h e  
dimensions so t h a t  t h e  i n n e r  c y l i n d e r  i s  s l i g h t l y  
smaller i n  d i a m e t e r  t h e n  t h e  o u t e r  c y l i n d e r ,  so 
we see t h a t  small gap i n  t h e r e .  I n  t h i s  case, 
when I a p p l y  t h e  l o a d ,  i n i t i a l l y  o n l y  the i n n e r  
c y l i n d e r  carries t h e  l o a d  but  as t h e  l o a d  is 
a p p l i e d  t h e  i n n e r  c y l i n d e r  expands as you c a n  see 
r i g h t  up t h e r e ,  and e v e n t u a l l y  t h e  i n n e r  c y l i n d e r  
t o u c h e s ,  expands to  touch  t h e  o u t e r  c y l i n d e r ,  a t  
t h i s  p o i n t ,  t h e  o u t e r  c y l i n d e r  o f  t h e  housing 
b e g i n s  t o  carry a l o a d  a l s o .  As we see t h e r e .  
So at  t h i s  p a r t i c u l a r  l o a d i n g  s i t u a t i o n  we have 
about  a 14,000 pound, 14,000 pounds coming i n .  
The i n n e r  c y l i n d e r  carries about  1 2 , 0 0 0  t h e  o u t e r  
c y l i n d e r  approximate ly  2.  

T h i s  diagram shows m a g n i f i c a t i o n  f a c t o r  o f  2 5 0 0  
a p p l i e d  t o  t h e  d i s p l a c e m e n t s  i n  t h e  axial  and i n -  
t h e  r a d i a l  d i r e c t i o n .  A menu showing t h e  
material p r o p e r t i e s  t h e  modulus o f  steel set 
c u r r e n t l y  t o  30 m i l l i o n ,  t h e  modulus of ceramic 
aluminum o x i d e  set about 54 m i l l i o n ,  and 
p o i s s a n ' s  r a t i o  o f  t h e  ceramic set  0.3. 

Over h e r e  we see a l o a d  10,000 pound 

I n  t h i s  example, I ' v e  a l t e r e d  t h e  dimensions so  
t h a t  t h e  i n n e r  c y l i n d e r  i s  s l i g h t l y  smaller t h a n  
t h e  hous ing ,  when you see t h e  s l i g h t  gap between 
them. As I apply  a l o a d  h e r e  i n i t i a l l y  a l l  of  ' 
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t h e  l o a d  i s  c a r r i e d  by the i n n e r  c e r a m i c  c y l i n d e r  
o n l y ,  however, you see i t  expanding o v e r  h e r e  so 
t h a t  it e v e n t u a l l y  t o u c h e s  t h e  o u t e r  housing and 
t h e  housing b e g i n s  t o  carry a l o a d  as well. And 
a t  t h i s  p a r t i c u l a r  p o i n t  we have a l o a d  o f  1 4 , 0 0 0  
pounds t o t a l  o f  which 12,000 i s  c a r r i e d  by  t h e  
i n n e r  c y l i n d e r  and about  2,000 by t h e  housing.  
We c o u l d  say that t h e  housing carries 
a p p r o x i m a t e l y  1/6- -1/7  o f  t h e  l o a d ,  however, as 
we i n c r e a s e  t h e  l o a d  t h e  p e r c e n t a g e  c a r r i e d  b y  
t h e  housing will i n c r e a s e  so t h a t  h e r e  we'll b e  
up t o  20,000 pounds. And now we see that t h e  
housing carries more t h a n  a 5 t h  o f  t h e  load .  
When I g e t  down h e r e  i t ' s  a c t u a l l y  now or 
p r o b a b l y  about  200 micro i n c h e s ,  I'm j u s t  
g u e s s i n g .  OK, let 's  say i t ' s  about  200 m i c r o  
i n c h e s  around h e r e .  You want me t o  show t h i s  and 

225. Mr. Hershtag made no a l l o w a n c e  f o r  p o s s i b l e  t e m p e r a t u r e  

d i f f e r e n t i a l s  between t h e  ceramic c o r e  and t h e  o u t e r  housing.  A d i f f e r e n c e  in 

the c o e f f i c i e n t s  o f  thermal  e x p a n s i o n  would make the p o i n t  o f  c o n t a c t ,  when 

t h e  hous ing  i s  compressed,  o c c u r  a t  a d i f f e r e n c e  l e n g t h  a l o n g  t h e  axis. P r o f .  

B l a n c o  t e s t i f i e d  that if t h e r e  i s  any  h e a t  a f f e c t i n g  t h e  f u n c t i o n  o f  t h e  

r e l a t i o n s h i p  between t h e  spool and t h e  housing it must b e  from a hot  f l u i d  

p a s s i n g  through t h e  i n s i d e  o f  t h e  spool w i t h  t h e  h e a t  coming from t h e  f l u i d  

t h a t  i s  b e i n g  p r o c e s s e d .  I n  t h a t  case, t h e  most l i k e l y  e l e m e n t  t o  expand 

would be t h e  ceramic s p o o l  and hence  it would press even  h a r d e r  a g a i n s t  t h e  

s teel  housing u n t i l  t h e r e  i s  a n  e q u a l i z a t i o n  of temperature .  Prof. B l a n c o  

assumes that o n l y  t h e  f low tube  expanded and t h e  housing d i d  n o t  because  t h e  

o u t s i d e  o f  t h e  hous ing  i s  a good c o n d u c t o r  which w i l l  be t a k i n g  most o f  t h e  

h e a t  o u t  and t h e r e  would be a tremendous d e l t a - T  between t h e  i n s i d e  and t h e  

o u t s i d e  o f  t h e  hous ing .  The temperature  g r a d i e n t  across t h e  wall o f  t h e  spool 

i s  bound t o  be greater t h a n  a c r o s s  t h e  wall o f  t h  s tee l  hous ing  when a h o t  

l i q u i d  flows through t h e  f l o w  tube  so it i s  most i n t u i t i v e  t h a t  t h e  steel  o f  

t h e  housing will n o t  expand a s  much a s  t h e  wall o f  t h e  s p o o l  assuming t h e  
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d i f f e r e n c e  i n  t h e  c o e f f i c i e n t s  o f  expans ion  i s  n o t  t o o  g r e a t .  P r o f .  B l a n c o  

t e s t i f i e d  t h a t  a temperature  d i f f e r e n t i a l  tes t  would make t h e  a c t u a l  tes t  

performed more d r a m a t i c  b e c a u s e  t h e r e  i s  more space between t h e  housing i n s i d e  

and t h e  o u t s i d e  of t h e  s p o o l  when t h e y  are b o t h  c o l d .  

through t h e  f l o w  t u b e  t h e  f l o w  t u b e  w i l l  c o n t r a c t  and t h e r e  w i l l  be less f o r c e  

p r e s s i n g  between t h e  s p o o l  and t h e  i n n e r  wall o f  t h e  housing. P r o f .  B l a n c o  

assumed t h a t  t h e  d e s i g n  of  t h e  Krohne meter has  been made in such  a manner a s  

t o  g u a r a n t e e  that under a v a r i e t y  o f  t e m p e r a t u r e  c o n d i t i o n s  and f l u i d  

c o n d i t i o n s  t h e r e  w i l l  be t h e  n e c e s s a r y  force between t h e  i n n e r  t u b e  and t h e  

o u t s i d e  t u b e  and t h e  purpose  o f  t h e  v i d e o  t a p e  (CPX-35) was t o  prove that 

t h e r e  was a s u b s t a n t i a l  t r a n s f e r  o f  f o r c e  between t h e  s p o o l  and t h e  o u t s i d e .  

P r o f .  B l a n c o  c o u l d  create a n  exper iment  i n  which he would p r o p o r t i o n  t h e  

i n s i d e  d i a m e t e r  o f  t h e  housing and t h e  o u t s i d e  d i a m e t e r  o f  t h e  s p o o l  and 

compute t h e  f u n c t i o n  i n  s u c h  a way that he c o u l d  produce almost s l i p  f it  i .e .  

If a c o l d  l i q u i d  flows 

fl 

he c o u l d  push t h e  s p o o l  i n s i d e  and o u t s i d e  i n  c e r t a i n  r a n g e s  of t e m p e r a t u r e s .  

Prof .  B l a n c o  d o e s n ' t  believe that t h i  d e s i g n  of  t h e  Krohne flowmeter was t o  

a l l o w  t h e  spool  t o  move i n  r e l a t i o n  t o  t h e  housing under any c o n d i t i o n s .  

P r o f .  B l a n c o  presumes that t h e  Krohne system has been d e s i g n e d  so that 

c o n d i t i o n s  which are u n f a v o r a b l e  and which he  c o u l d  produce v o l u n t a r i l y  1.e. 

having t h e  s p o o l  move under  c e r t a i n  t e m p e r a t u r e  r a n g e s  and under  t h e  effect  o f  

a c e r t a i n  f l u i d  etc.were n o t  d e s i g n  g o a l s  of  t h e  Krohne f lowmeter .  

t o  P r o f .  B l a n c o  i t  is n o t  d e s i r a b l e  t o  have t h e  s p o o l  move f reely  i n s i d e  o f  

t h e  housing.  Hence it is assumed t h a t  t h e  s h r i n k  fit t h a t  t h e  f low meter h a s ,  

According 

* 

and i t  has  a c o n s i d e r a b l e  s h r i n k  f i t ,  i s  enough t o  g u a r a n t e e  that under t h e  

normal t e m p e r a t u r e  d i f f e r e n c e s  and t h e  normal g r a d i e n t s  between t h e  i n s i d e  and 

t h e  o u t s i d e  o f  t h e  s p o o l  t h e r e  will always be a s u b s t a n t i a l  f o r c e  t r a n s m i t t e d  
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between t h e  s p o o l  and t h e  housing. ( B l a n c o  Tr .  a t  1 2 7 6 ,  1 2 7 7 ,  1 2 7 8 ,  1 3 0 6 ,  

1 3 1 0 ,  1 3 1 1 ,  1 3 1 2 ,  1313) .  

226.  Press f i t t i n g  means that t h e  housing surrounding t h e  s teel  s l e e v e  

is s l i g h t l y  smaller i n  diameter t h a t  t h e  s p o o l  that is put i n s i d e  so t h a t  t h e  

s p o o l  has t o  be f o r c e d  i n s i d e  o r  pressed in. A l t e r n a t i v e l y  t h e  housing c a n  be 

heated  u n t i l  it expands s u f f i c i e n t l y ,  so t h a t  t h e  c o o l e r  s p o o l  c a n  be put 

i n s i d e  and then  when t h e  housing c o o l s  down it compresses and g r i p s  a g a i n s t  

t h e  s u r f a c e  o f  t h e  spool .  ( B l a n c o  Tr.  a t  1274) .  

227. P r o f .  B l a n c o  test i f ied that i n  t h e  B r i t i s h  Sybron p a t e n t  some l o a d  

c o u l d  be t r a n s m i t t e d  t o  t h e  c o v e r  under some c o n d i t i o n s .  However t h e  l o a d  

t r a n s f e r r e d  would be extremely minor because  t h e  c o v e r  i s  a t h i n  s t r i p  o f  

s t a i n l e s s  steel and if one p u t s  t o o  much o f  a l o a d  on t h a t  materfal it would 

" e v e n t u a l l y ,  v e r y  r a p i d l y "  c o l l a p s e  o r  buckle .  

1294) .  

( B l a n c o  Tr .  a t  1 2 8 6 ,  1 2 8 7 ,  

228. I n  t h e  Sybron p a t e n t ,  P r o f .  B l a n c o  tes t i f i ed  that t h e  s t r i p  o r  

c o v e r  f i t s  i n  a groove around the i n n e r  edges  o f  the f l a n g e .  He was r e f e r r i n g  

t o  t h e  language o f  t h e  Sybron p a t e n t  which states that t h e  "grooves 15  and 2 0  

p r o v i d e  f o r  r e c e i v i n g  t h e  l o n g  edges  o f  a r e c t a n g u l a r  s t a i n l e s s  steel s t r i p  

( n o t  shown in F i g u r e  3) t h e  width o f  which i s  t h e  d i s t a n c e  between the grooves  

1 5  and 2 0  and the  l e n g t h  o f  which i s  t h e  c i r c u m f e r e n c e  t h e r e o f . "  

t e s t i f i e d  that t h e  language o f  page 2 ,  l i n e s  75-86 o f  t h e  B r i t i s h  p a t e n t - s h o w s  

He also  
-. 

t h a t  the c o v e r  o n l y  serves t o  p r o t e c t  from t h e  o u t s i d e ;  t h a t  t h e  c o v e r  is 

being  f o l d e d  a l m o s t  l i k e  a s h e e t  o f  cardboard .  (RX-172 a t  2 ,  l i n e s  41-46;  

B l a n c o  T r .  a t  1 2 9 0 ,  1294) .  

229. Prof .  B l a n c o  tes t i f i ed  that t h e  word " s e a t e d "  i n  claim 3 ,  l i n e  55 

of t h e  B r i t i s h  Sybron p a t e n t  means l a y i n g  o r  supported by t h e  l i t t l e  grooves  

a l l  around. ( B l a n c o  Tr .  a t  1297) .  
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230. I n  t h e  B r i t i s h  Sybron p a t e n t ,  a c c o r d i n g  t o  P r o f .  B l a n c o  if one took  

t h e  c o v e r  o f f ,  t h e  f lowmeter  would s t i l l  o p e r a t e  t h e  same way as w i t h  t h e  

c o v e r .  

system. ( B l a n c o  T r .  a t  1298) .  

A hous ing  cannot  be t a k e n  off  b e c a u s e  it i s  a f u n c t i o n a l  part of t h e  

231. J o i n i n g  parts means that the parts are i n  c o n t a c t  and t h e  f o r c e  

a p p l i e d  t o  one  part is t r a n s f e r r e d  t o  t h e  o t h e r  part. ( B l a n c o  Tr. a t  1 3 0 0 ) .  

232. The c o v e r  in t h e  B r i t i s h  Sybron p a t e n t  i s  n o t  i n  any way 

t r a n s f e r r i n g  large p h y s i c a l  f o r c e s  from t h e  s p o o l  b e c a u s e  it d o e s n ' t  have t h e  

s t r e n g t h  t o  resist it. ( B l a n c o  Tr .  a t  1301) .  

233. According t o  Prof .  B l a n c o ,  a c o v e r  i n  t h e  B r i t i s h  Sybron p a t e n t  

1,424,875 may be j o i n e d  t o  t h e  s p o o l  and s t i l l  t h e  c o v e r  would not do very 

much s t r e n g t h e n i n g  o f  t h e  s p o o l  because  it is meant t o  be a c o v e r  and n o t  

meant t o  be a s t r u c t u r a l  member w i t h  t h e  important  d i s t i n c t i o n  b e i n g  that a 
I 

c o v e r ,  n o t  b e i n g  a s t r u c t u r a l  member, c a n  be removed. The c o v e r  c a n  be 

removed from t h e  Sybron t r a n s d u c e r  and t h e  t r a n s d u c e r  will work exactly t h e  

same as it d i d  w i t h  t h e  c o v e r .  I n  c o n t r a s t  a s t r u c t u r a l  member s u p p o r t s  

something else. 

f o r c e s .  It is i n t e n d e d  f o r  t h a t  purpose. ( B l a n c o  Tr .  a t  1301, 1302) .  

It c a n n o t  be removed. It i s  part  o f  the system o f  r e s i s t i n g  

234. The housing i n  t h e  '982 p a t e n t  i s  r e s i s t i n g  forces. It is 

' p o s i t i o n i n g  members. It is p r o t e c t i n g  t h e  f lowmeter  and Ft is forming part o f  

t h e  magnet ic  r e t u r n  c i r c u i t .  

i n t e n d e d  t o  form p a r t  o f  t h e  magnet ic  r e t u r n  c i r c u i t  because  it is a s t a i n l e s s  

The c o v e r  i n  t h e  Sybron B r i t i s h  p a t e n t  is not  

s tee l  which is commonly a nonmagnetic material, ( B l a n c o  T r .  a t  1302, 1303). 

235. The t h r e e  c h a r a c t e r i s t i c s  t h a t  are r e a l l y  c r i t i ca l  i n  the '982 

p a t e n t e d  f lowmeter  are t h e  t r a n s f e r  o f  t h e  l o a d  between t h e  s p o o l  and t h e  

hous ing ,  t h e  s t r e n g t h e n i n g  that  t h e  housing g i v e s  t h e  spool and t h e  fac t  t h a t  
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the housing acts  as a magnetic r e t u r n  path.  There may be another  a s  t he  

housing sh ie ld ing  the u n i t  aga ins t  e x t e r n a l  e lectromagnet ic  and e l e c t r o s t a t i c  

in f luences  t o  prevent e l e c t r i c a l  noise  i .e.  per turba t ions  t h a t  could a f f e c t  

the  performance of the  instrument. (Blanco T r .  a t  1304). 

236. According t o  Prof. Blanco i f  t he  cover is removed from the  Figure 7 

embodiment of the Sybron pa ten t ,  t he  compressive s t r eng th ,  magnetic c i r c u i t ,  

magnetic sh i e ld ing  o r  the  operat ion of t he  flowmeter would not be a f fec ted .  

The reason f o r  t h i s  is the  cover is not  a working element of the  invent ion of 

t h e  Sybron pa ten t .  The cover has no magnetic purpose because it  i s  made out  

of s t a i n l e s s  steel. Also the cover is so t h i n  that i f  it has any s t r eng th  i t  

is very l i t t l e .  (Blanco Tr .  a t  1315, 1316, 1318, 1319). 

237. According t o  Prof. Blanco and r e f e r r i n g  t o  the  '982 patent  and i t s  

Figures 6 and 7, if the  housing was removed, t he  compressive s t r eng th ,  t h e  

s t r eng th  of the  magnetic c i r c u i t ,  t he  magnetic sh i e ld ing  and the operat ion of 

the  flowmeter would be a f fec t ed .  The flowmeter would not  work. Moreover i t  

is phys ica l ly  impossible t o  remove the  housing because then the spool would be 

f l o a t i n g  i n  the  a i r .  Without t he  housing, t he re  would be no r e t u r n  f o r  t he  

magnetic l i n e s  of flow and the conpressive s t r e n g t h  of the u n i t  would be 

l o s t .  The spool  is forced t o  withstand t h e  pressure of t he  f l u i d  flowing i n  

the  condui t  a s  w e l l  as the  compressive force.  I n  the  absence of a housing 

the re  w i l l  a l s o  be a very poor magnetic f i e l d  across  the  tube  where the  

maximum i n t e n s i t y  is needed because t h e  b o l t s  around the  f l anges  w i l l  a f f e c t  

.- 

t h e  d i s t r i b u t i o n  of the  l i n e s  of force .  I n  addi t ion  would be no e l e c t r o s t a t i c  

sh ie ld ing .  (Blanco T r .  a t  1316, 1317, 1319, 1320, 1321, 1322, 1327). 

238. Mr. Bela G. Liptab was q u a l i f i e d  as respondents '  expert  i n  t h e  

f i e l d  of process  con t ro l  i n  genera l  and flow measurement and con t ro l  of 



flowmeters of a l l  s o r t s ,  inc luding magnetic flowmeters.  (L iptak  Tr. a t  1333 ,  

1334;  RX-3). 

239. According t o  Mr. L i p t a k ,  the  '982 patent  d i s c l o s e s  a wafer-type 

e lectromagnet ic  flowmeter. By "wafer-type" Mr. Liptak is meant an 

~ e lec t romagnet ic  flowmeter which is i n s e r t e d  between f langes  in a b i rd  cage 

type arrangement as in CPX-21 and CPX-36. Wafer is shown i n  Figure  3 of RX-3 

a t  11-12. (Liptak Tr. a t  1335) .  
) 

240. Mr. Liptak  is o f  the  opinion that the term " f l a n g e l e s s "  is a 

misnomer because if t h e  outer  perimeter o f  the  f lange o f  t h e  CPX-22 flowmeter 

is removed, t h e r e  r e s u l t s  a small f lange .  

(Liptak Tr.  a t  1337).  

He prefers t h e  term "wafer." 

241. Mr. Liptak  is the  e d i t o r  and one of the authors o f  Instrument 
I 

Engineers Handbook. (Rx-150). 

242. Wafer-type ( f l a n g e l e s s )  f low meters comprise o r i f i c e  type f low 

meters which are t h e  o l d e s t  f low meters used in various  i n d u s t r i e s .  (Liptak 

Tr .  a t  1339 ,  13340 ,  1341) .  

243. U. S. patent  no. 3 , 8 7 5 , 9 6 9  ( '969  patent) d i s c l o s e s  a target f low 

meter w h i c h  is a wafer type f low meter sandwiched between f l a n g e s .  There is a 

b i r d  cage s t r u c t u r e  i n  f i g u r e  1 o f  the p a t e n t  which is identical  t o  what is 

'shown i n  CPX-21 and CPX-36. The '969 patent  on i t s  face is assigned t o  The 
- 

Foxboro Company and it i s  t i t l e d  "Alignment S leeves  For  F l a n g e l e s s  Flonneters  

and the Like".  It issued on A p r i l  8 ,  1975. (RX-173; Liptak Tr. a t  1346 ,  

1347).  

244. The B r i t i s h  Sybron patent  d i s c l o s e s  a wafer-type e lectromagnet ic  

flowmeter t o  be i n s t a l l e d  i n  a b i r d  cage type i n s t a l l a t i o n  as shown i n  

CPX-21. Bird-cage means that the complete flowmeter i s  i n s i d e  the b o l t  c i r c l e  
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of t h e  p i p e l i n e  f l a n g e s ,  M r .  L i p t a k  c o n s i d e r e d  t h e  B r i t i s h  Sybron p a t e n t  t h e  

most p e r t i n e n t  r e f e r e n c e  t o  t h e  ' 9 8 2  p a t e n t  because  most f e a t u r e s  t h a t  are i n  

common w i t h  t h e  ' 9 8 2  p a t e n t  i s  found in t h e  B r i t i s h  p a t e n t .  I n  h i s  o p i n i o n  

t h e  s p o o l  i n  t h e  B r i t i s h  p a t e n t  i s  s t r o n g  enough t o  take up t h e  compress ive  

f o r c e s  g e n e r a t e d  by t h e  p i p e l i n e  f l a n g e  b o l t s ,  

type d e v i c e  t h a t  i s  i n s e r t e d  between t h e  bolt c ircle  o f  t h e  p i p e l i n e  f l a n g e s .  

There i s  a l s o  a c o v e r  in t h e  B r i t i s h  p a t e n t  which i n  t h e  o p i n i o n  o f  Mr. L i p t a k  

i s  used in an  i d e n t i c a l  manner as t h e  "cover"  he sees on CPX-29. 

a t  1 3 5 1 ,  1352) .  

and t h e r e  i s  a compact wafer 

( L i p t a k  Tr.  

245.  Mr. L i p t a k  sees no t e a c h i n g  in t h e  ' 9 8 2  p a t e n t  that t h e  l o a d s  are 

t o  be shared  between t h e  housing and t h e  s p o o l .  To Mr. L i p t a k ,  t h e  terms 

I " j o i n "  and "mate" imply that t h e  c o v e r  o r  housing i s  n o t  i n t e n d e d  t o  g e t  

l o o s e .  

used i n t e r c h a n g e a b l y  i n  t h e  f lowmeter i n d u s t r y .  ( L i p t a k  Tr.  a t  1 3 5 2 ,  1 3 5 3 ) .  

M r .  L i p t a k  i s  o f  t h e  o p i n i o n  that t h e  terms "cover"  and "housing" are 

246. M r .  L i p t a k  tes t i f i ed  t h a t  when compressive f o r c e s  are a p p l i e d  t o  

the F i g u r e  7 embodiment of the B r i t i s h  Sybron p a t e n t  from t h e  f l a n g e s  o f  t h e  

p i p e  t h e  f o r c e s  are a p p l i e d  t o  the s p o o l .  According t o  M r .  L i p t a k  t h e  housing 

o r  c o v e r  and the s p o o l  i n  t h e  Sybron p a t e n t  are p h y s i c a l l y  i n  c o n t a c t .  

L i p t a k  refers t o  t h e  language o f  the B r i t i s h  p a t e n t  which states.  "The 

grooves  1 5  and 2 0  p r o v i d e  f o r  r e c e i v i n g  t h e  long  edges o f  a r e c t a n g u l a r  

s t a i n l e s s  steel s t r i p  26 , , . t h e  width o f  which i s  t h e  d i s t a n c e  between the 

grooves  15 and 2 0  and t h e  l e n g t h  o f  which i s  t h e  c i r c u m f e r e n c e  t h e r e o f . "  

(Page 2 ,  l i n e s  41-46).  Mr. Liptak t e s t i f i e d  t h a t  t h e  width is the d i s t a n c e  

Mr. 

- 

between grooves  and t h e r e f o r e  the c o v e r  and s p o o l  are touching .  

touching  Mr. L i p t a k  a l s o  r e l i e s  on the language "An e l e c t r o m a g n e t i c  f l o w  

t r a n s d u c e r  . . . wherein said annular  space is covered  by a c y l i n d r i c a l  c o v e r  

seated on t h e  peripheries o f  t h e  f l a n g e s  and extending  from one f l a n g e  t o  t h e  

F o r  
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o t h e r  f l a n g e  and a l l  t h e  way around s a i d  p e r i p h e r i e s . "  (RX-172 a t  3, l i n e s  

53-58; L i p t a k  Tr. 1 3 6 2 ,  1 3 6 3 ,  1 3 6 4 ,  1365) .  

247 .  I n  F i g u r e  6 o f  t h e  Sybron B r i t i s h  p a t e n t  t h e  c o v e r  1 2 6  is shown 

w i t h  c r o s s - h a t c h i n g .  ( L i p t a k  Tr.  a t  1366) .  

248 .  The language in t h e  B r i t i s h  Sybron p a t e n t  "The j u n c t u r e s  o f  t h e  

l o n g  edges  and t h e  grooves  1 5  and 2 0  are p r e f e r a b l y  s e a l e d  by any s u i t a b l e  

means . . . i n  o r d e r  t o  keep t h e  flowing m a t e r i a l  i n  t h e  main 1 from g e t t i n g  
" -  

i n t o  t h e  a n n u l a r  space between t h e  f l a n g e s  11, 1 2 ,  t h e  i n s i d e  o f  t h e  s tr ip  26 

and t h e  part 18 o f  t h e  t u b e  9 "  (a t  2 ,  l i n e s  50-56) i s  n o t  a b s o l u t e l y  clear. 

It is possible that t h e  language i s  r e f e r r i n g  t o  the j u n c t u r e  i d e n t i f i e d  as 

part 33 i n  F i g u r e  6. ( L i p t a k  Tr.  1 3 6 8 ,  1369) .  

249. Brochure f o r  Krohne's ALTOFLUX X-1000 states that the flowmeter is 
I 

a m a t c h l e s s  ins t rument  i n  terms o f  r e s i s t a n c e  t o  p r e s s u r e ,  t e m p e r a t u r e ,  

a b r a s i o n  and c o r r o s i o n .  The c h e m i c a l  and p h y s i c a l  r e s i s t a n c e  p r o p e r t i e s  o f  

t h e  measuring s e c t i o n  i s  s a i d  t o  make t h e  f lowmeter  s u i t a b l e  f o r  v i r t u a l l y  any 

a p p l i c a t i o n .  (CX-29 a t  1 ,  2) .  

250.  M r .  L i p t a k  t e s t i f i e d  that t h e  ceramic s p o o l  i n  t h e  B r i t i s h  Sybron 

p a t e n t  c a n  be made s t r o n g  enough by t h e  a v e r a g e  e n g i n e e r  t o  s t a n d  up t o  

compress ive  f o r c e s  i n  t h e  low thousands and h i g h  hundreds. It is o n l y  a 

matter o f  selecting t h e  r i g h t  wall t h i c k n e s s .  ( L i p t a k  Tr. a t  1 3 7 5 ,  1376) .  

251. It is M r .  L i p t a k ' s  p o s i t i o n  t h a t  i n  F i g u r e  3 o f  t h e  B r i t i s h  Sybron 

p a t e n t  t h e  c o v e r  is i n  p h y s i c a l  c o n t a c t  w i t h  b o t h  t h e  h o r i z o n t a l  s u r f a c e  and 

t h e  v e r t i c a l  s u r f a c e  o f  t h e  groove.  G r a v i t y  w i l l  c a u s e  t h e  t o u c h i n g  on t h e  

h o r i z o n t a l  s u r f a c e .  The c o n c l u s i o n  t h a t  t h e  c o v e r  is touching  t h e  v e r t i c a l  

s u r f a c e  i s  based on t h e  language at  page 2 ,  l i n e s  41-46 and page 3 ,  l i n e s  

53-58 o f  t h e  B r i t i s h  Sybron p a t e n t  quoted i n  f i n d i n g s  246. ( L i p t a k  T r .  a t  

' 1 3 7 7 ,  1378) .  



0 

252. According t o  Mr. L i p t a k  i n  F i g u r e  7 o f  t h e  B r i t i s h  Sybron p a t e n t  

t h e  c o v e r  i s  touching  t h e  spool .  ( L i p t a k  Tr .  a t  1 3 7 9 ,  1380) .  

253.  According t o  Mr. L i p t a k ,  a c o v e r  or a housing is not  a load-bear ing  

element.  Neither t h e  B r i t i s h  Sybron d e s i g n  n o r  the ' 9 8 2  d e s i g n ,  Mr. L i p t a k  

t e s t i f i e d ,  i s - d e p e n d e n t  upon t h e  c o v e r  or t h e  housing t o  s e r v e  t o  support  

a g a i n s t  compress ive  f o r c e s .  He tes t i f i ed  i n  b o t h  t h e  Sybron and t h e  ' 482  

d e s i g n s  t h e  i n n e r  s p o o l  s e r v e s  t h a t  f u n c t i o n ;  that t h e  purpose o f  t h e  housing 

o r  t h e  c o v e r  i s  t o  p r o t e c t  t h e  components i n s i d e  from environmental  effects.  

Mr. L i p t a k  tes t i f i ed  that t h e  terms " j o i n e d "  and "mated" are not  in tended t o  

mean that  t h e  parts j o i n e d  o r  mated are i n t e n d e d  t o  s h a r e  in t h e  compress ive  

f o r c e  because  a l l  hous ings  have t o  be j o i n e d  o r  o t h e r w i s e  that would be l o o s e ;  

and t h a t  t h e  electrical  components i n  t h e  b e i g e  c o l o r e d  c o v e r  on t o p  o f  CPX-21 

is i n  a housing which i s  j o i n e d  but which has noth ing  t o  do w i t h  t h e  '982 

p a t e n t .  Mr. L i p t a k  t e s t i f i e d  t h a t  t h e  fact t h a t  a housing is j o i n e d  t o  

a n o t h e r  part s e r v e s  o n l y  t o  make c e r t a i n  that t h e  housing does n o t  f a l l  o f f  

and t o  p r o v i d e  a s t r o n g  seal  so t h a t  no environmenta l  vapors c a n  get  i n .  

( L i p t a k  Tr. a t  1 3 8 1 ,  1 3 8 2 ,  1 3 8 3 ,  1384) .  However he a l s o  t e s t i f i e d  that if the 

c o v e r  i n  t h e  B r i t i s h  Sybron p a t e n t  is i n  p h y s i c a l  c o n t a c t  w i t h  t h e  s p o o l  

t h e r e i n ,  compression f o r c e  a p p l i e d  t o  t h e  s p o o l  c a n  be t r a n s f e r r e d  t o  t h e  

c o v e r  and 

the art. 

254. 

CPX-29 is 

t h a t  t h i s  would be apparent  t o  t h o s e  s k i l l e d  a n d - e v e n  n o t  s k i l l e d  i n  

( L i p t a k  Tr. at  1 3 6 2 ,  1476,  1 4 7 7 ,  1 4 7 8 ) .  

According t o  Mr. L f p t a k ,  the main f u n c t i o n  o f  t h e  housing of F6P 

t o  keep t h e  c o i l  and the a s s o c i a t e d  w i r i n g  and e l e c t r o n i c s  p r o t e c t e d  

from t h e  o u t s i d e  environment. It a l s o  has t h e  f u n c t i o n  o f  providing  a n  

e l e c t r o m a g n e t i c  r e t u r n  p a t h  f o r  t h e  magnet ic  f i e l d .  (L iptak  Tr. a t  1 3 8 5 ,  

1386) .  
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255. Mr. L i p t a k  t e s t i f i e d  t h a t  in i n s t r u m e n t a t i o n  and p r o c e s s  c o n t r o l  he 

would be hard p r e s s e d  t o  f i n d  a p r e s s u r e  gauge where t h e  housing b e a r s  any  

l o a d  whatsoever  and where t h e  housing h a s  no o t h e r  purpose  b u t  t o  p r o t e c t  t h e  

p r e s s u r e  measuring d e v i c e .  

c o l o r i n g  d e v i c e  on CPX-21 which c o n t a i n s  electrical components. 

a t  1387) .  

R e f e r e n c e  was made by  M r .  L i p t a k  t o  t h e  b e i g e  

( L i p t a k  Tr .  

256 .  M r .  L i p t a k  knows o f  some e l e c t r o m a g n e t i c  f low d e v i c e s  where a 

housing would have t h e  f u n c t i o n a l  purpose  of s h a r i n g  t h e  l o a d  b u t  t h e  meters 

are not  in i s s u e  i n  t h i s  i n v e s t i g a t i o n  a c c o r d i n g  t o  M r .  L i p t a k .  An example is 

a t  page 4 8 1  of RX-150. ( L i p t a k  Tr .  a t  1 3 8 8 ,  1389). 

257. M r .  L i p t a k  t e s t i f i e d  that t h e r e  are some v e r y  good r e a s o n s  why it  

would be bad e n g i n e e r i n g  d e s i g n  t o  put  c o m p r e s s i v e  forces on the housing 

i n t e n t i o n a l l y ;  that a housing made o u t  o f  cast i ron would break o r  would c r a c k  
6 

because  cast i r o n  i s  a v e r y  b r i t t l e  material; t h a t  cast i r o n ,  in such  a 

t h i c k n e s s  as shown in CPX-23, c a n  be damaged if compress ive  p i p e l i n e  f o r c e s  

a r e  t r a n s m i t t e d  t o  it  i n  s u b s t a n t i a l  q u a n t i t i e s ;  t h a t  a n  e n g i n e e r  w i l l  n o t  

depend upon t h e  a v a i l a b i l i t y  o f  a support  which c a n  disappear under c e r t a i n  

c o n d i t i o n s ;  t h a t  manufac tur ing  t o l e r a n c e s  e.g. t h e  i n t e r f a c e  between t h e  

Krohne CPX-23 o u t e r  s h e l l  and t h e  i n n e r  spool ,  may v a r y  and t h e n  t h e  

a v a i l a b i l i t y  o f  t h e  support  provided by t h e  housing w i l l  v a r y ;  and t h a t  a good 

e n g i n e e r  w i l l  n o t  depend upon a v a r i a b l e  t o  g u a r a n t e e  a permanent s o l u t i o n  t o  

a n y t h i n g ;  and t h a t  temperature  c o n d i t i o n s  w i l l  c a u s e  t h e  same effect.  ( L i p t a k  

T t .  a t  1389, 1 3 9 0 ,  1391) .  

258 .  Mr. L i p t a k  t e s t i f i e d  t h a t  t h e  f o l l o w i n g  p o r t i o n s  o f  t h e  ‘ 9 8 2  p a t e n t :  

The housing in t h i s  r e l a t e d  case i s  formed by 
complementary h a l f - p i e c e s  which i n c l u d e  end plates 
t h a t  j o i n  t h e  c o r r e s p o n d i n g  ends o f  t h e  s p o o l  t o  
d e f i n e  t h e  i n n e r  chamber. ( c o l .  2 ,  l i n e s  41-44).  

. . .  
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I 

Surrounding t h e  s p o o l  and c o n c e n t r i c  t h e r e w i t h  i s  a 
c y l i n d r i c a l  housing f a b r i c a t e d  o f  f e r r o m a g n e t i c  
material and formed of complementary h a l f  pieces which 
i n c l u d e  a r c u a t e  end plates that j o i n  t h e  c o r r e s p o n d i n g  
end f l a n g e e  o f  t h e  s p o o l  t o  d e f i n e  an e n c l o s e d  i n n e r  
chamber, ( c o l .  3 ,  l i n e s  54-59).  

. . .  
Surrounding t h e  l i n e d  metal spool  10 and c o n c e n t r i c  
t h e r e w i t h  i s  a s p l i t  c y l i n d r i c a l  housing or c a s i n g  
formed by complementary h a l f - p i e c e s  . . , t h e  
l o n g i t u d i n a l  edges o f  t h e s e  pieces be ing  seam welded 
o r  otherwise j o i n e d  t o g e t h e r  t o  comple te  the hous ing ,  
( c o l .  4 ,  l i n e  50-54).  

. . .  
The o p p o s i t e  ends o f  t h e  s p l i t  housing are provided 
w i t h  a n n u l a r  c l o s u r e  plates 2 2  and 2 3  whole i n n e r  
p e r i p h e r i e s  mate w i t h  t h e  o u t e r  p e r i p h e r i e s  of end 
f l a n g e s  1OA and 1OB o f  t h e  spool  t o  d e f i n e  a n  e n c l o s e d  
i n n e r  chamber i n  the space between t h e  spool and the 
housing.  ( c o l .  5 ,  l i n e s  22-28) .  

relate t o  making sure that the housing does n o t  g e t  l o o s e ,  that i t  i s  k e p t  in 

p o s i t i o n ,  t h a t  t h e  housing (as i n  CPX-23) does  n o t  s h i f t  around t h e  ceramic 

s p o o l  and damage t h e  wires. ( L i p t a k  Tr .  a t  1 3 9 4 ,  1 3 9 5 ,  1 3 9 6 ) .  

259. With respect t o  c l a u s e  A o f  claim 1 o f  t h e  ' 9 8 2  p a t e n t ,  Mr. L i p t a k  

unders tands  t h e  claim t o  mean that t h e  u n i t  w i l l  "wi ths tand"  t h e  compress ive  

f o r c e s  w i t h  t h e  u n i t  c o n s i s t i n g  o f  f o u r  components w i t h  t h e  spool meet ing t h e  

t e s t ,  and the e l e c t r o d e s ,  housing and c o i l s  n o t  meet ing  t h e  test .  Mr. L i p t a k  

gave no e x p l a n a t i o n  why t h e  h o u s i n g w o u l d  n o t  s h a r e  t h e  c o m p r e s s i v e  f o r c e .  

( L i p t a k  T r .  a t  1 3 9 6 ) .  

260. Mr. L i p t a k  t e s t i f i e d  that "said compress ive  f o r c e "  i n  c l a u s e  B of 

claim 1 refers o n l y  t o  the s p o o l .  ( L i p t a k  T r .  a t  1 3 9 7 ) .  

261. F6P CPX-29 o p e r a t e s  a c c o r d i n g  t o  Farraday's p r i n c i p l e  w h i c h  says 

t h a t  if a magnet ic  f i e l d  is imposed upon a moving c o n d u c t i v e  f l u i d ,  t h a t  a n  

e l e c t r o m a g n e t i c  f o r c e  will be g e n e r a t e d  which c a n  be measured by an e l e c t r o d e ,  

191 



and which force i s  p r o p o r t i o n a l  t o  t h e  v e l o c i t y  o f  t h e  f lowing  f l u i d .  

L i p t a k  t e s t i f i e d  that t h e  o p e r a t i o n  of t h e  B r i t i s h  Sybron flowmeter i s  

i d e n t i c a l  i n  t h a t  respect. With t h e  MINI-MAG and f lowmeter  o f  Sybron L i p t a k  

t e s t i f i e d ,  on c o m p r e s s i o n ,  f o r c e s  are t r a n s f e r r e d  t o  t h e  hous ing  o r  c o v e r  and 

t h a t  i t  i s  a matter o f  d e s i g n  how much of t h e  forces might  be t r a n s f e r r e d .  

n e i t h e r  d e s i g n  would Mr. L i p t a k  c o n s i d e r  i t  good e n g i n e e r i n g  practice t o  

depend upon t h e  housing t o  take any s h a r e  whatsoever  of  t h e  c o m p r e s s i v e  f o r c e  

on a permanent basis because  that support  may o r  may not  be a v a i l a b l e  a l l  t h e  

time and good e n g i n e e r i n g  d e s i g n  r e q u i r e s  t h a t  a n y t h i n g  one  depends upon 

should be t h e r e  a l l  t h e  time. The o n l y  d i f f e r e n c e  i n  t h e  f o r c e  t r a n s m i s s i o n  

Mr. 

I n  

mechanism i n  t h e  two d e v i c e s  i s  t h a t  in one a t e f l o n  l i n e r  is  i n t e r p o s e d  

between t h e  p i p e l i n e  f l a n g e  gasket and tne spool  w h i l e  i n  t h e  other t h e  

p i p e l i n e  f l a n g e  gasket rests d i r e c t l y  on t h e  ceramic spool.  

I 

On p h y s i c a l  

c o n t a c t  o f  t h e  hous ing  o r  c o v e r  w i t h  the spool  t h e r e  i s  a t r a n s f e r  o f  

compress ion  f o r c e .  ( L i p t a k  Tr .  a t  1400, 1401, 1405). 

262. M r .  L i p t a k  t e s t i f i e d  t h a t  ceramics are extremely s t r o n g  i n  

compress ion  so t h e r e  i s  no r e a s o n  whatsoever  t o  s h a r e  the load .  ( L i p t a k  T r .  

a t  1401). 

263. Mr. L i p t a k  t es t i f i ed  that t h e  hous ing  on Krohne's CPX-23 i s  

malleable i r o n  and hence cannot  be exposed t o  e x c e s s i v e  f o r c e s .  The housing 

i n  F6P's CPX-29 i s  s a i d  t o  be n o t  as  b r i t t l e .  M r .  L i p t a k  t es t i f i ed  that t h e  

d i f f e r e n c e  i n  material would n o t  make any d i f f e r e n c e  as t o  whether  t h e  housing 

o r  c o v e r  acts o r  does n o t  act  as a f o r c e  t r a n s m i t t i n g  e l e m e n t ,  ( L i p t a k  Tr .  a t  

'1407, 1408). 

264. The B r i t i s h  Sybron p a t e n t  d i s c l o s e s  a f l a n g e l e s s  e l e c t r o m a g n e t i c  

f l o w  meter u n i t  i n t e r p o s a b l e  between t h e  end f l a n g e s  a t  t h e  upstream and 
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, 

downstream pipes  of a l i n e  conducting a f l u i d  whose flow rate is t o  be 

metered. 

c i r c l e  of b o l t  holes .  According t o  Mr. Liptak t h e  electromagnet ic  flow meter 

u n i t  comprises a c y l i n d r i c a l  metal "housing" (component 1 0  on Figure 7) which 

has an e x t e r n a l  diameter smaller than t h a t  of t he  c i r c l e  of bo l t  holes  such 

t h a t  when the  u n i t  is in te rposed  between t h e  end f langes  of t h e  p ipes ,  t he  

housing l ies wi th in  the  c i rc le  of b o l t  holes.  (Liptak Tr.  a t  1410, 1411) .  

The end f langes  of the  p i p e  have a predetermined diameter and a 

265. According t o  M r .  Liptak i n  t h e  Sybron B r i t i s h  pa ten t  t h e  f langes  

bridged by b o l t s  passing through t h e  holes  encage the  f low meter and sub jec t  

i t  t o  a compressive fo rce  e f f e c t i n g  a f l u i d  seal. 

spool  c o a x i a l l y  disposed wi th in  the  housing wi th  t h e  spool  provided with end 

There is a l s o  s nonmagnetic 

f l anges  which are sea ted  aga ins t  t he  ends of t he  upstream and the  downstream 

pipes.  Said f l anges  a r e  s a i d  t o  d e f i n e  wi th  t h e  housing an  i n t e r n a l  cav i ty .  

(Liptak Tr .  1412, 1413). 

266. Mr. Lip tak  t e s t i f i e d  that i n  the  B r i t i s h  Sybron pa ten t  the  spool  

forms a f l u i d  condui t  having a l o n g i t u d i n a l  f low a x i s  which jo ins  the  upstream 

and downstream p i p e s  and that the  spool  has a s t r e n g t h  s u f f i c i e n t  t o  withstand 

t h e  pressure  of f l u i d  flowing i n  the  condui t  and t h e  compressive fo rce .  The 

compressive f o r c e  i s  s a i d  t o  be appl ied  t o  the  spool  of the  meter. 

B r i t i s h  Sybron pa ten t  t h e r e  i s  a pa i r  of electromagnet c o i l s  disposed a t  

d i ame t r i ca l ly  opposed s i d e s  of t he  spool  which create a magnetic f i e l d  whose 

l i n e s  of f l u x  extend ac ross  t h e  condui t .  In t h e  Sybron B r i t i s h  pa ten t  a - p a i r  

of e l e c t r o d e s  is  mounted on the  spool  a t  d i ame t r i ca l ly  opposed pos i t ions .  The 

e l ec t rodes  l i e  along an e l ec t rode  a x i s  perpendicular  both t o  t h e  c o i l  a x i s  and 

t o  the  flow a x i s ,  (Liptak T r .  a t  1415, 1416, 1 4 1 7 ) .  

I n  the  

- 

267. Mr. Liptak  t e s t i f i e d  t h a t  i n  t h e  Sybron pa ten t  c o i l s  a r e  d i s p e r s e d  

i n  the  c a v i t y  and that c o i l s  a r e  saddle-shaped (bundles of wire shaped t o  
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form t o  t h e  o u t e r  s u r f a c e  c o n t o u r  of t h e  p i p e  on which they are s e a t e d ) .  

( L i p t a k  Tr .  a t  1418, 1419). 

268. Liptak  t e s t i f i e d  that at  pa?e 481 o f  RX-150 the hous ing  i s  formed 

o f  f e r r o m a g n e t i c  material which j o i n s  t h e  e l e c t r o m a g n e t  c o i l s  t o  d e f i n e  a 

’ magnet ic  c i r c u i t .  ( L i p t a k  Tr .  a t  1419, 1420). 

269. Mr. L i p t a k  was o f  t h e  o p i n i o n  t h a t  t h e  B r i t i s h  Sybron  p a t e n t  i s  t h e  

most r e l e v a n t  p a t e n t  t o  t h e  ‘982 d e v i c e s  and i n  h i s  v iew t h e  d e v i c e  d e s c r i b e d  

i n  t h e  ‘982 p a t e n t  would be obvious  t o  one  s k i l l e d  i n  t h e  ar t  o f  

e l e c t r o m a g n e t i c  flowmeters, - v i z .  a n  a v e r a g e  e n g i n e e r  who i s  familiar w i t h  t h e  

basic f e a t u r e s  o f  t h e  e l e c t r o m a g n e t i c  f l o w m e t e r s  such  as k i n d s  of coils ,  

spools ,  h o u s i n g s ,  and t h e  methods f o r  r e t u r n i n g  t h e  e l e c t r o m a g n e t i c  flux. 

( L i p t a k  Tr .  a t  1421, 1422). 
I 

270. M r .  L i p t a k  b e l i e v e s  that a typical flowmeter i n s t a l l a t i o n  c o u l d  

have a maximum compress ion  f o r c e  o f  10,000 pounds. 

An a v e r a g e  e n g i n e e r  would be able t o  select  t h e  r i g h t  s p o o l  wall 

( L i p t a k  Tr .  a t  1429). 

271. 

t h i c k n e s s  t o  match t h e  f o r c e s  a c t i n g  on it .  ( L i p t a k  Tr. a t  1430). 

272. The strap i n  t h e  B r i t i s h  Sybron p a t e n t  i s  said t o  s e r v e  the d u a l  

f u n c t i o n  o f  h o l d i n g  t h e  coils i n  place and also to  r e t u r n  t h e  magnet ic  flux o r  

comple te  t h e  magnet ic  c i r c u i t .  ( L i p t a k  Tr .  a t  1432). 

273. The word “compact“ is a r e l a t i v e  term. It u s u a l l y  refers t o  the 

p r e v i o u s  state o f  t h e  art and s u g g e s t s  that t h e  p a r t i c u l a r  d e v i c e  i n  q u e s t i o n  

i s  smaller in some o r  a l l  o f  i t s  dimensions  r e l a t i v e  t o  i t s  p r e d e c e s s o r s .  Mr. 

L i p t a k  is o f  t h e  o p i n i o n  that t h e  Mag 10D 1435 flow meter i s  more 

r e p r e s e n t a t i v e  o f  p r i o r  compact e l e c t r o m a g n e t i c  f l o w  meters t h a n  t h e  f low 

meter o f  CPX-22. The Mag 10D 1435 i n  CX-40 i s  f o r  a meter s i z e  between s ix  

i n c h e s  and 48 i n c h e s .  F&P CPX-22 is f o r  t h r e e  i n c h e s .  The i n c h e s  refer t o  
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p i p e  size i.e. t h e  d i a m e t e r  o f  t h e  p i p e  which is t h e  c e n t e r  s e c t i o n  of the  

f l o w  meter. CPX-29 h a s  t h e  same p i p e  s i z e  as CPX-22. The Krohne CPX-23 has 

t h e  same p i p e  size as t h e  F&P CPX-29 and CPX-22. ( L i p t a k  Tr .  a t  1 4 3 8 ,  1 4 4 0 ,  

1 4 4 2 ,  1 4 5 0 ,  1 4 5 1 ,  1 4 5 2 ;  CX-40 a t  B24).  

274 .  The f l o w  meter of t h e  German p a t e n t  2 , 0 4 0 , 6 8 2  does  n o t  have a 

housing which would s e r v e  any f u n c t i o n .  

a s e p a r a t e  housing or c o v e r .  ( L i p t a k  Tr. a t  1 4 4 2 ,  1443) .  

It does  n o t  have a s e p a r a t e  spool and 

275. Mr. L i p t a k  t e s t i f i e d  w i t h  r e s p e c t  t o  t h e  F6P 3 i n c h  CPX-29 

f lowmeter  that if t h e r e  are compress ive  f o r c e s  a c t i n g  on t h e  s p o o l  and t h e  

s p o o l  i s  encaged from b o t h  e n d s ,  and t h e  housing i s  i n  p h y s i c a l  c o n t a c t  w i t h  

t h e  spool t h e r e  will be t r a n s m i s s i o n  o f  f o r c e s .  Mr. L i p t a k  knows that i n  

practice in t h e  F6P f lowmeter  t h e  spool  is  welded t o  t h e  housing.  

a t  1 4 6 2 ,  1 4 6 3 ) .  

276 .  

( L i p t a k  T r .  

I n  t h e  Krohne CPX-23 f l o m e t e r  t h e  housing i s  shrunk f i t  o n t o  t h e  

s p o o l .  When it i s  made by t h e r m a l  s h r i n k i n g  of  t h e  o u t s i d e  i r o n ,  the purpose  

o f  s h r i n k i n g  i s  t o  hold t h e  spool  in place and t h e r e f o r e  t h e r e  i s  some c o n t a c t  

between t h e  housing and t h e  s p o o l .  The r i g i d i t y  o f  t h e  c o n t a c t  i s  a s u b j e c t  

o f  manufac tur ing  t o l e r a n c e s  and o p e r a t i n g  temperatures .  Mr. L i p t a k  a g r e e s  

t h a t  i n  t h e  Krohne f lowmeter  t h e  housing i s  i n t e n d e d  t o  be i n  c o n t a c t  w i t h  t h e  

s p o o l .  There  i s  no l o o s e  f it  o f  t h e  housing and s p o o l  i n  t h e  Krohne meter. 

( L i p t a k  T r ,  a t  1 4 6 3 ,  1 4 6 4 ,  1 4 6 5 ,  1 4 6 6 ,  1 4 6 7 ,  1 4 6 8 ,  1 4 7 2 ,  1 4 7 4 ) .  
- 

277.  Mr. L i p t a k  unders tands  that t h e  Krohne CPX-23 f lowmeter  i s  i n t e n d e d  

t o  be used i n  c o n d i t i o n s  where t h e  temperature  may v a r y  and in a l l  o f  t h e  

temperature  v a r i a t i o n s  t h e  s p o o l  well remain  e n c l o s e d  by t h e  housing. It 

would be  a n  u n d e s i r a b l e  o c c u r r e n c e  f o r  t h e  s p o o l  t o  be l o o s e .  ( L i p t a k  Tr .  a t  

1 4 7 1 ,  1 4 7 2 ) .  
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278.  It is c o r r e c t  that t h e r e  is n o t  a word i n  t h e  B r i t i s h  Sybron p a t e n t  

t h a t  if a f o r c e  is a p p l i e d  t o  t h e  s p o o l  i t  w i l l  be a p p l i e d  t o  t h e  c o v e r .  

(Liptak Tr.  a t  1478) .  

279.  The B r i t i s h  Sybron p a t e n t  d i s c l o s e s  a t h i n  s t r i p  o f  s t a i n l e s s  s t e e l  

f o r  u s e  as t h e  c o v e r .  ( L i p t a k  Tr.  a t  1479) .  

280.  The f o r c e  t o  which t h e  i n n e r  s p o o l  is s u b j e c t e d  and the housing o r  

c o v e r  r e c e i v e s  through t r a n s m i s s i o n  i s  a f u n c t i o n  o f  t h e  method o f  j o i n i n g  the 

housing t o  t h e  spool. ( L i p t a k  Tr.  a t  1481) .  

281.  If a ceramic tube  i s  placed b e t v e e n  t h e  jaws o f  a v i c e  i t  is t h e n  

b e i n g  s u b j e c t e d  t o  a compress ive  f o r c e .  

t h a n  ceramic. 

wi thout  b r e a k i n g  t o  a n  e x t e n s i v e  amount o f  t e n s i l e  f o r c e .  Ceramsc is weak t o  

Cast i r o n  i s  p r o b a b l y  less b r i t t l e  

Ceramic is  a b r i t t l e  material and it cannot  be s u b j e c t e d  

t e n s i l e  f o r c e s .  Tens ion  and bending f o r c e s  are used i n t e r c h a n g e a b i l i t y .  

( L i p t a k  Tr.  1 4 8 2 ,  1 4 8 3 ,  1 4 8 4 ,  1485) .  

282.  Ceramic is weak t o  bending f o r c e s .  ( L i p t a k  Tr. a t  1488) .  

283. T h e o r e t i c a l l y  a f l u i d  e x e r t i n g  a r a d i a l  f o r c e  o f  u p t t o  600 pounds 

per square  i n c h  would have t h e  tendency o f  c a u s i n g  a ceramic f l o w  tube  t o  

bulge  outwardly. However if t h e  spool. was made s t r o n g  enough t h e  bending 

c o u l d  be prevented.  The tube  c o u l d  be made t -h icker .  ( L i p t a k  Tr.  a t  1 4 9 2 ,  

’ 1 4 9 8 ,  1499) .  
- 

284. If f o r c e s  e x c e e d  t h e  a b i l i t y  o f  a ceramic tube t o  r e t a i n  i t s  shape 

so t h a t  t h e  i n t e r n a l  f o r c e s  c a u s e  i t  t o  b u l g e ,  t h e  material t h e n  comes i n t o  

t e n s i o n  and i n  t e n s i o n  ceramic i s  weak. ( L i p t a k  Tr.  a t  1502) .  

285. When b o l t s  t h a t  encage an  e l e c t r o m a g n e t i c  f lowmeter are t i g h t e n e d  

the f l a n g e s  exert a compressive f o r c e  on t h e  s p o o l  and as t h e  f o r c e  is a p p l i e d  

t o  t h e  s p o o l  a t  least  a part o f  t h a t  f o r c e  is t r a n s f e r r e d  t o  t h e  housing i f  
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t h e  housing is c o n n e c t e d  t o  t h e  s p o o l .  

spool and t h e  f l a n g e s  are n o t  exactly paral le l ,  a t  least t o  a l i m i t e d  e x t e n t ,  

i t  i s  p o s s i b l e  t h a t  t h e  housing w i l l  h e l p  p r e v e n t  t h e  ceramic f l a n g e s  from 

c r a c k i n g .  Mr. L i p t a k  agrees that the housing on e i t h e r  the Krohne CPX-23 

f lowmeter  o r  t h e  FCP CPX-34 f lowmeter  which accommodates t h e  ceramic spool 

would t e n d  t o  p r e v e n t  t h e  breakage of t h e  spool  i n  a c o n d i t i o n  where t h e  p i p e  

f l a n g e s  are skewed. ( L i p t a k  Tr .  a t  1516, 1517, 1518). 

If t h e  housing is connected  t o  the 

286. The orifice plate f lowmeter  at page 427 o f  RX-150, which Mr. L i p t a k  

r e f e r r e d  t o  as a wafer-type meter, is n o t  a magnet ic  f lowmeter .  

rely on magnet ic  f ie lds .  

f i e l d  l y i n g  i n  t h e  p i p e l i n e  in which t h e  o r i f i c e  meter i s  t o  be l o c a t e d  i s  n o t  

a s e r i o u s  c o n s i d e r a t i o n .  T h e r e  is o n l y  one s e c t i o n  in RX-150 which relates t o  

m a g n e t i c  f l o w  meters. ( L i p t a k  Tr.  a t  1523, 1524, 1525, 1526, 1527,’ 1528, 

1529). 

It does n o t  

Any problem r e l a t i n g  t o  a n y  electrical or  magnetic 

287. The magnet ic  f i e l d ,  t h e  s t r e n g t h  o f  t h e  magnet ic  f i e l d ,  t h e  shape 

o f  t h e  m a g n e t i c  f i e l d  are important  c o n s i d e r a t i o n s  i n  t h e  magnet ic  f lowmeter .  

B o l t s  that encage  t h e  e l e c t r o m a g n e t i c  flowmeter c a n  have a n  i n f l u e n c e  on the 

i n t e n s i t y  o f  t h e  magnet ic  f i e l d .  

damaged if t h e  magnet ic  flux i s  r e t u r n e d  through a n  u n f r i e n d l y  path .  ( L i p t a k  

Tr .  a t  1533, 1534). 

The e f f i c i e n c y  o f  t h e  f lowmeter  c o u l d  be 

288. A meter that c a n  be made smaller, l i g h t e r  and s h o r t e r  c o a x i a l l y  i s  

a meter which i s  more compact i n  size. ( L i p t a k  Tr .  a t  1541) .  

289. The ‘982 p a t e n t  describes a f l a n g e l e s s  o r  wafer type magnet ic  

f lowmeter  which i n c l u d e s  a metal h o u s i n g ,  a f l o w  t u b e  c o n s i s t i n g  o f  a 

nonmagnetic s p o o l  p r o t e c t e d  by a nonconduct ive  l i n e r .  The nonmagnetic s p o o l  

is j o i n e d  t o  t h e  metal housing a s  i s  t h e  s p o o l  j o i n e d  t o  t h e  metal housing i n  

’ t h e  Krohne magnet ic  f lowmeter .  ( L i p t a k  T r .  a t  1544,  1 5 4 5 ,  1 5 4 6 ) .  
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290. The '982 p a t e n t  specifies t h a t  t h e  co i l s  are d i s p o s e d  i n  a c a v i t y  

between t h e  spool  and t h e  housing and t h a t  applies t o  t h e  Krohne f lowmeter  

CPX-23. The '982 p a t e n t  specifies that t h e  c o i l s  a r e  saddle-shaped and that 

t h e  housing i s  f e r r o m a g n e t i c  and forms part o f  t h e  magnet ic  c i r c u i t  and t h a t  

( L i p t a k  Tr .  a t  1550, 1551, ' applies a t  least t o  t h e  Krohne CPX-23 flowmeter. 

1552, 1553). 

291. Mr. L i p t a k  has conducted no test o f  t h e  Krohne f lowmeter  t o  

determine  whether  t h e  m a g n e t i c  r e t u r n  p a t h  i s  pr imari ly  i n  t h e  f e r r o m a g n e t i c  

housing as compared t o  t h e  flux l i n e s  i n  t h e  strap. ( L i p t a k  Tr .  a t  1553). 

292. L i p t a k  t e s t i f i e d  t h a t  he  has  a s k e d  t h e  Krohne d e s i g n e r s  and have 

r e c e i v e d  v e r y  specific i n f o r m a t i o n  on how much of t h e  flux is c a r r i e d  by t h e  

, Krohne m a g n e t i c  strap and how much o f  it i s  r e t u r n e d  through the housing and 

hence  i s  f u l l y  s a t i s f i e d  that t h e  overwhelming m a j o r i t y  o f  t h e  f lu% i s  c a r r i e d  

by t h e  strap and so he saw no need t o  l o o k  a t  e i t h e r  t h e  p e r m e a b i l i t y  d a t a  o r  

t h i c k n e s s  d a t a  t o  make separate c a l c u l a t i o n s  on a s u b j e c t  matter "where there 

are such  more knowledgeable  t h a n  I am." 

Krohne people and he p r e s e n t e d  no specific i n f o r m a t i o n  that t h e  Krohne p e o p l e  

was s a i d  t o  have g i v e n  him. He s t a t e d  t h a t  t h e  Krohne people gave  him n o t h i n g  

i n  w r i t i n g  t o  show test  d a t a  and that he had n o t  s e e n  any  test data.&. L i p t a k  

M r .  L i p t a k  d i d  n o t  i d e n t i f y  t h e  

d i d  admit  t h a t  t h e  p e r m e a b i l i t y  o f  t h e  m a t e r i a l  i s  r e l e v a n t  t o  t h e  number o f  

f l u x  l i n e s  which t h e  m a t e r i a l  i s  c a p a b l e  o f  c a r r y i n g ,  that he d i d  n o t  know the 

p e r m e a b i l i t y  o f  t h e  f e r r o m a g n e t i c  housing used b y  Krohne as compared t o  the  

p e r m e a b i l i t y  of t h e  strap material Krohne u s e s ,  and that t h e  t h i c k n e s s  o f  the 

f e r r o m a g n e t i c  material i s  r e l e v a n t  t o  d e t e r m i n i n g  i t s  e f f i c i e n c y  i n  carry ing  

f l u x .  M r .  L i p t a k  v i s u a l l y  observed  that t h e  f e r r o m a g n e t i c  housing o f  the 

Krohne meter i s  t h i c k e r  t h a n  t h e  strap o f  t h e  Krohne f l o w m e t e r ,  t h a t  t h e  
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t h i c k n e s s  o f  t h e  two-piece strap i s  s u b s t a n t i a l l y  less  t h a n  t h a t  of t h e  

housing. ( L i p t a k  Tr .  a t  1 5 5 4 ,  1 5 5 5 ,  1 5 5 6 ,  1557) .  

293. Mr. L i p t a k  t e s t i f i e d  t h a t  he  i s  f u l l y  sa t i s f ied  w i t h  what the  

Krohne d e s i g n e r s  t o l d  him t o  t h e  effect t h a t  t h e  major i ty  o f  t h e  flux i n  t h e  

Krohne f lowmeter  i s  c a r r i e d  by t h e  strap on t h e  b a s i s  t h a t  t h e  B r i t i s h  Sybron 

p a t e n t  1 , 4 2 4 , 8 7 5  i s  provided w i t h  t h e  same kind o f  strap; that t h e  Sybron 

d e s i g n  i s  u n a s s i s t e d  by any f e r r o m a g n e t i c  housing and is s t i l l  f u n c t i o n i n g  

perfect ly  well w i t h  the strap a l o n e  as t h e  means o f  c o m p l e t i n g  t h e  magnetic 

f i e l d .  

and has s e e n  t h o s e  f lowmeters  i n s t a l l e d ,  c a l i b r a t e d  and o p e r a t i n g .  L i p t a k  

test i f ied t h a t  t h e  Sybron meter was t h e  f i r s t  commercial magnet ic  f l a n g e l e s s  

flowmeter that used a spool shaped t u b e ;  that t h e  magnetic f lowmeter  which Mr. 

L i p t a k  i s  familiar w i t h  and which he refers t o  as t h e  T a y l o r  f l o w  meter i s  t h e  

Sybron d e v i c e  and that the T a y l o r  f lowmeter  has been manufactured as i n  t h e  

c o n f i g u r a t i o n  shown i n  t h e  Sybron p a t e n t ,  F i g u r e  1. ( L i p t a k  Tr.  a t  1 5 5 7 ,  

1 5 5 8 ) .  

He tes t i f i ed  t h a t  he has  purchased  a large number o f  T a y l o r  f lowmeters  

294 .  Mr. L i p t a k  i s  n o t  s u r e  that t h e  F&P f lowmeter  o f  t h e  ' 9 8 2  p a t e n t  is 

t h e  f i r s t  f l a n g e l e s s  magnet ic  meter w i t h  a f e r r o m a g n e t i c  housing i n  commerc ia l  

practice. Mr. L i p t a k  a d m i t t e d  that i n  h i s  book Ins t rument  E n g i n e e r s '  Handbook 

' ( 1 9 6 9 )  o r  i t s  r e v i s e d  e d i t i o n  ( 1 9 8 2 )  (RPX-3) t h e r e  is no i l l u s t r a t i o n  o f  t h e  

Sybron meter a l t h o u g h  in both  books i t  was Liptak 's  intention t o  i l l u s t r a t e  

and describe t h o s e  meters which were i n  commercial  practice. 

t e s t i f i e d  that t h e  d e v i c e  a t  page 486  (Fig .  5 . 8 f )  o f  RX-150, w h i l e  i t  i s  a 

g e n e r i c  type i l l u s t r a t i o n ,  i s  i n  a l l  respects i d e n t i c a l  t o  F i g u r e  1 o f  the 

B r i t i s h  Sybron p a t e n t .  ( L i p t a k  Tr .  at  1 5 5 7 ,  1 5 5 9 ,  1 5 6 0 ,  1 5 6 1 ,  1 5 6 2 ) .  

Mr. L i p t a k  
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295. Pages  485-486 o f  RX-150 states i n  part: 

The " P i t o t "  type magnetic flowmeter i s  a magnetic 
flowmeter t h a t  samples t h e  f l o w  v e l o c i t y  i n  large 
r e c t a n g u l a r ,  c i r c u l a r ,  o r  i r r e g u l a r l y  shaped p i p e s  o r  
c o n d u i t s .  A t y p i c a l  d e s i g n  is  shown i n  F i g u r e  5.8f. 
A small s i z e  magnet ic  flowmeter i s  suspended i n  t h e  
flow stream. The magnet coils are completely 
e n c a p s u l a t e d  i n  t h e  l i n e r  material t h e r e f o r e ,  the 
magnet ic  f lowmeter  c a n  be  submerged i n  t h e  l i q u i d  t o  
be measured. The s h o r t  l e n g t h  o f  t h e  meter body and 
t h e  s t r e a m l i n e d  c o n f i g u r a t i o n  are des igned t o  minimize  
t h e  d i f f e r e n c e  o f  f l o w  v e l o c i t y  through t h e  meter and 
the v e l o c i t y  o f  t h e  f l u i d  p a s s i n g  around t h e  meter. 
The v e l o c i t y  measurement o f  t h e  l i q u i d  through t h e  
meter i s  r e p r e s e n t a t i v e  of t h e  p ipe  v e l o c i t y .  
R e p e a t a b i l i t y  o f  t h e  system i s  t y p i c a l l y  0.25 t o  . 5 X  
o f  f u l l  scale. 

F ig .  5.8f i e  r e p r e s e n t e d  as f o l l o w s :  
6. - 

5.8 - MA~.NXTIC Fi.owro~xsitu 

TO 
RECEIVER 

FLANGE 

" .  

MAGNETIC 
FLOW 

€LE ME MT 

There  is no i n d i c a t i o n  i n  Mr. L i p t a k ' s  handbook who made the " P i t o t "  type  

magnet ic  flowmeter. The handbook was c o p y r i g h t e d  i n  1969 and t h e  f i r s t  p a t e n t  

a p p l i c a t i o n  on t h e  Sybron p a t e n t  d i s c l o s u r e  was n o t  f i l e d  u n t i l  June 19, 1972 

i n  t h e  U n i t e d  S t a t e s .  ( L i p t a k  Tr .  a t  1564, 1565). 
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296. When Mr. Liptak was asked whether he was aware of any commercial 

magnetic flowmeter p r i o r  t o  t h e  F&P f l a n g e l e s s  magnetic flowmeter (CPX-29) 

which incorpora tes  the  combination of the  ferromagnetic housing and a 

spool-shaped flow tube wi th in  such housing where the  housing performs t h e  

magnetic r e t u r n  path func t ion ,  Mr. Liptak t e s t i f i e d  that “I have a l ready  

answered t h a t  I am not aware of any such combination of f e a t u r e s  which does 

not  exclude the  p o s s i b i l i t y  that t h e r e  were.” (Liptak Tr .  a t  1568). 

297. I n  t h e  Krohne meter (RX-3, Figure 1) i t  is r a t h e r  important t h a t  

t h e  c o i l s  be p rec i se ly  loca ted  because of t h e i r  r e l a t i v e  pos i t i on  t o  the  

e l ec t rode .  I n  the  process of manufacture of t h e  Krohne meter, the housing a s  

a r e s u l t  is heated and as a r e s u l t  t h e  housing expands and then the  spool  is 

loca ted  i n s i d e  the  expanded housing. Thereaf te r  i n  t h e  cool ing process ,  t h e  

housing sh r inks  on the  s p o o l / c o i l  combination. I n  the  Krohne meter i t  is 

important t h a t  t he  c o i l s ’  p o s i t i o n  r e l a t i v e  t o  t h e  e l ec t rodes  be maintained. 

Mr. Liptak does not  know what secures  the  c o i l s  i n  p o s i t i o n  on the  spool  o t h e r  

than t h e  s t r a p  i n  t h e  Krohne device.  (Lip tak  Tr .  a t  1577, 1578). I n  t h e  

Krohne flowmeter a f t e r  t h e  housing is  shrunk onto the spoo l / co i l  assembly the  

load which i s  appl ied  t o  t h e  spool  i s  t r a n s f e r r e d  t o  the  housing i n  pa r t  

because of the  t i g h t  f i t  between t h e  housing and the  spool.  (Liptak Tr. a t  

1578, 1579). 

298. The i l l u s t r a t i o n  a t  page 481, RX-150 (Handbook) does not suggest a 

spool-shaped tube i n  the  housing. Figure 1 of t h e  Mannherz pa t en t  (CX-116) is 

e s s e n t i a l l y  the  same a s  Figure 5.8(c) of RX-150 (page 481). Figure 5.8(c) 

does not show a f l a n g e l e s s  or wafer-type conf igura t ion .  It does not teach one 

s k i l l e d  i n  the  a r t  t o  use a spool-shaped tube i n  combination wi th  a f l a n g e l e s s  

housing. 

spool.  (Liptak Tr .  a t  1586, 1587).  

The i n s u l a t i n g  l i n e r  is Figure 5,8(c)  is not  cha rac t e r i zed  a s  a 
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299. The Ketelsen German patent  2 , 0 4 0 , 0 8 2  has not  been commercialized. 

It is not i l l u s t r a t e d  i n  the b iptak  Handbook (RX-150). (Liptak Tr. a t  1596 ,  

1597).  

300. With respect t o  t h e  " P i t o t "  type magnetic flowmeter (page 485 o f  

RX-lsO), M r .  P i t o t  was an indiv idual  who invented t h e  P i t o t  tube. The P i t o t  

tube is a p a r t i c u l a r  type o f  flowmeter which over  t h e  decades became a gener ic  

term r e f e r r i n g  t o  a l l  f low meters which look a t  one point  on a c r o s s  s e c t i o n  

o f  a p i p e  and a t  the  f lowing v e l o c i t y  a t  the  one point  i n  the  t o t a l  c r o s s  

s e c t i o n  and then assumes t h a t  the  t o t a l  f low can be est imated on t h e  b a s i s  of 

that partial measurement. (Liptak Tr. a t  1598) .  

301. I n  t h e  P i t o t  arrangement the i n n e r  and outer  s u r f a c e  o f  the  f low 

, element are exposed t o  the  same pressure .  (L iptak  Tr. a t  1599).  

The Figure  1 flowmeter o f  t h e  Sybron B r i t i s h  patent  is not  302. 

sub jec ted  t o  compressive f o r c e s .  (Liptak Tr. a t  1600).  

303. I n  t h e  hearing the  test imony was: 

Q. Would you now turn t o  page 7 3 ,  a t  l i n e  1 8  [ o f  
L iptak  depos i t ion]  Are you there, s i r ?  

A. Yes. 

Q.  "What is the  funct ion  of the Cover 10 i n  Figure  
7 o f  t h e  Sybron patent?"  

A. "What is  t h e  funct ion?  Mechanical protec t ion . "  

Q. "Mechanical p r o t e c t i o n  of what?" 

A. " O f  the  wires and t h e  c o i l  ins ide . "  

Q. "Is t h a t  a l l ? "  

A. "Yes." 

Q .  "Did you g ive  those answers t o  those  q u e s t i o n s ,  
s i r ? "  
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A. " Y e s ,  I d i d ,  and t h a t  l a s t  answer c a n  be 
m i s i n t e r p r e t e d  t o  s u g g e s t  that the f u n c t i o n  o f  t h e  
Sybron housing i s  d i f f e r e n t  i n  any way from t h e  
f u n c t i o n  o f  t h e  982  p a t e n t  housing.  It i s  not .  It 
i s  t h e  same f u n c t i o n . "  

( L i p t a k  Tr .  1 6 0 3 ,  1604) .  

3 0 4 .  The c o v e r  i n  t h e  B r i t i s h  Sybron p a t e n t  i s  s t a i n l e s s  s teel  and 

therefore t h e  c o v e r  i n  t h e  Sybron p a t e n t  i s  n o t  p a r t  and c a n n o t  be part o f  a 

magnet ic  c i r c u i t  because  s t a i n l e s s  s t e e l  i s  nonmagnetic. ( L i p t a k  Tr .  a t  1605). 

305. The i l l u s t r a t i o n  i n  F i g u r e  7 o f  t h e  B r i t i s h  Sybron  p a t e n t  would 

f u n c t i o n  t h e  same w i t h  o r  wi thout  t h e  c o v e r  from t h e  p o i n t  of  v iew of t h e  

c o m p l e t i o n  of t h e  magnet ic  flux path.  ( L i p t a k  Tr .  a t  1606). 

306. The B r i t i s h  Sybron p a t e n t  does  n o t  t e a c h  Mr. L i p t a k  that t h e  c o v e r  

i s  i n t e n d e d  f o r  any  o t h e r  purpose  but  f o r  e n v i r o n m e n t a l  p r o t e c t i o n ,  It d o e s  

n o t  t e a c h  him that t h e  c o v e r  i s  a s t r u c t u r a l  member s u p p o r t i n g  compress ive  

f o r c e s .  L i p t a k  test i f ied t h a t  under c e r t a i n  c i r c u m s t a n c e s  when t h e  f l a n g e s  

come i n  p h y s i c a l  c o n t a c t  w i t h  t h e  c o v e r ,  it c a n  p r o v i d e  " s u b s t a n t i a l  support  

b e c a u s e  a s t a i n l e s s  steel c y l i n d e r  i s  extremely s t r o n g . "  ( L i p t a k  Tr. a t  1607, 

1608). 

307. The c o v e r  i n  t h e  Sybron p a t e n t  i n  F i g u r e  6 i s  shown as be ing  b e n t  

around and t h e n  clamped a t  t h e  bottom by a m e c h a n i c a l  clamp which i s  33. 

( L i p t a k  Tr .  a t  1610). 

308. The Sybron B r i t i s h  p a t e n t  reads: 

The c r o s s - s e c t i o n a l  view o f  F i g u r e  6 and a l s o  Fig. 5 
show how t h e  s tr ip  126 has  i t s  s h o r t  sides f o l d e d  
back i n  o r d e r  that a c h a n n e l e d  s t r i p  33 may s l i p  
o v e r  t h e r e  s h o r t  sides i n  o r d e r  t o  clamp t h e  s t r i p  
1 2 6  i n t o  c y l i n d r i c a l  form. (page 2 ,  l i n e s  77-82). 

T h a t  s e n t e n c e  describes a sheet metal o p e r a t i o n .  ( L i p t a k  Tr .  a t  1 6 1 1 ,  1 6 1 2 ,  

1613). 
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309. M r .  L i p t a k  s t a t e d  t h a t  t h e  t h e  n e x t  s e n t e n c e  f o l l o w i n g  the 

q u o t a t i o n  in f i n d i n g  3 0 8 ,  - v i z .  " [ i l n  t h i s  i n s t a n c e ,  a f l u i d - t i g h t  seal between 

t h e  s t r i p  1 2 6  and t h e  t u b e  109 is not  n e c e s s a r y ,  s i n c e  t h e  t r a n s d u c e r  i s  not  

des igned t o  be i n s e r t e d  b o d i l y  i n t o  a f l o w  o f  larger c r o s s - s e c t i o n  t h a n  t h e  

t r a n s d u c e r "  does  n o t  " n e c e s s a r i l y "  describe t h e  F i g u r e  7 embodiment o f  t h e  

Sybron B r i t i s h  p a t e n t  a l t h o u g h  he a d m i t t e d  that i n  t h e  F i g u r e  7 embodiment t h e  

flowmeter o r  t r a n s d u c e r  i s  n o t  d e s i g n e d  t o  be i n s e r t e d  b o d i l y  i n t o  a flow o f  

larger c r o s s  s e c t i o n .  ( L i p t a k  Tr .  a t  1 6 1 3 ,  1614) .  

310 .  The housing o f  F&P CPX-29 does  n o t  r e p r e s e n t  a s h e e t  metal type 

c o n f i g u r a t i o n  n o r  does t h e  housing of Krohne CPX-23. ( L i p t a k  Tr.  a t  1 6 1 5 ,  

1 6 1 6 ) .  

311. A t  t h e  h e a r i n g  Mr. L i p t a k  t es t i f i ed :  
0 

Q. If you t o o k  t h e  c o v e r  o f f  t h e  Krohne meter, would 
i t  affect t h e  magnet ic  per formance  o f  that meter. 
CPX-23 a g a i n ?  

A. S l i g h t l y ,  i t  would a f fec t  i t s  e f f i c i e n c y ,  
s e n s i t i v i t y ,  and it would r e q u i r e  t h e  r e c a l i b r a t i o n .  
If you have purchased t h e  meter c a l i b r a t e d  wi thout  t h e  
c o v e r  it would not  a f fect  it a t  a l l .  

Q. Do you know whether  Krohne se l ls  i t s  meter wi thout  
t h e  c o v e r ?  

A. No, I don' t  t h i n k  so.  

Q. Do you know whether  t h e y  s e l l  t h i s  m e t e r ' w i t h  a 
s t a i n l e s s  s teel  p i e c e o f  s t r i p  - - l e t  me put  t h a t  
i n t o  t h e  E n g l i s h  language.  Do you know whether  Krohne 
se l ls  i t s  meter w i t h  a housing made o f  a s t r i p  o f  - 
s t a i n l e s s  s t e e l  material? 

A. I don' t  know that. I ' m  n o t  aware o f  such  model on 
t h e  market. 

Q.  And i t  i s  your t e s t i m o n y  that if one removed the 
housing from the Krohne meter, it would have o n l y  a 
s l i g h t  e f fec t  on the magnet ic  performance o f  that 
m e t e r ?  

A. Yes, sir. That  is my tes t imony.  
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Q. Have you t r i e d  t h a t ,  s i r ?  

A. I have n o t  t r i e d  i t .  I have d i s c u s s e d  it w i t h  t h e  
Krohne d e s i g n  e n g i n e e r s ,  and t h a t  i s  what I have been 
a d v i s e d  by them, and I have no r e a s o n  t o  d i s t r u s t  
t h e  i r informat ion .  

. . .  
Q. Did he [Krohne d e s i g n  e n g i n e e r ]  t e l l  you o r  d i d  
Krohne people t e l l  you t h a t  t h e y  t e s t e d  i t ,  t h e y  
tested t h e  magnet ic  b e h a v i o r  of  t h e  meter a f ter  t h e y  
removed t h e  hous ing?  

A. W h a t  t h e y  t o l d  me was simply that t h e  d i s t r i b u t i o n  
o f  magnet ic  flux i s  i n  large p r o p o r t i o n  i n  f a v o r  o f  
the strap and t h e  m i n o r i t y  o f  i t  i s  p a s s i n g  through 
t h e  hous ing ,  and based on my o m  e x p e r i e n c e  and 
unders tanding  o f  magnet ic  flow meter o p e r a t i o n ,  I have 
t h e r e b y  conc luded t h a t  what i t  takes f o r  a m a g n e t i c  
f low meter t o  o p e r a t e  w i t h o u t  that hous ing  i s  t o  
r e c a l i b r a t e  it so as t o  correct f o r  the l e s s e n i n g  o f  
t h e  s t r e n g t h  of  t h e  magnetic f i e l d  that has o c c u r r e d  
due t o  t h a t  removal.  

Q. My q u e s t i o n  t o  you,  s i r ,  i s  d i d  t h e y  t e l l  you that 
t h e y  t e s t e d  t h e  meter w i t h o u t  t h e  housing f o r  i t s  
magnet ic  b e h a v i o r ?  

A. No, t h e y  d i d  n o t .  

(Liptak Tr .  a t  1616, 1617, 1618). 

312. If t h e  housing were removed iron the F6P meter it  would have a n  

e f fect  on t h e  m a g n e t i c  b e h a v i o r  o f  t h e  meter. ( L i p t a k  Tr .  a t  1618). 

313. I n  t h e  smaller Krohne CPX-24 f lowmeter  t h e  hous ing  l i e s  o u t s i d e  the 

c irc le  o f  b o l t  h o l e s  on t h e  f l a n g e s  (CPX-24A). The c a v i t y  o f  t h e  f low meter 

i n  which t h e  c o i l s  are p l a c e d  l i e s  o u t s i d e  t h e  b o l t  c i rc le  o f  the p i p e l i n e  

f l a n g e s .  ( L i p t a k  Tr .  a t  1630). 

314. Krohne T e c h n i c a l  Data f o r  ALTOFLUX X-1000 and X-2000 a t  page 10, 

lower  l e f t  hand s ide ,  shows CPX-24. The u n i t s  e x t e n d  from 2.5 t o  40 

millimeters. The ma jor i ty  o f  t h e  housing i s  o u t s i d e  t h e  b o l t  c i rc le  of the 

p i p e l i n e  f l a n g e s .  . (CX-95 a t  B a t e s  500,561; L i p t a k  Tr .  a t  1631, 1632). 
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315.  The housing o f  t h e  Krohne t h r e e - i n c h  meter s e r v e 8  as t h e  f l u x  

r e t u r n  p a t h  as i n  t h e  case o f  t h e  F6P flowmeter.  L i p t a k  t e s t i f i e d  that t h e  

magnet ic  strap s e r v e s  as t h e  major component f o r  r e t u r n i n g  t h e  magnet ic  f l u x  

l i n e s  and the hous ing  serves as t h e  minor p a t h  based  on i n f o r m a t i o n  r e c e i v e d  

from Krohne people. ( L i p t a k  Tr .  a t  1 6 3 4 ,  1 6 3 5 ) .  

316. M r .  L i p t a k  t e s t i f i e d  that i n  a manufac tur ing  process no two u n i t s  

w i l l  have i d e n t i c a l  t o l e r a n c e s  and t h a t  he was t o l d  t h a t  t h e s e  t o l e r a n c e s  have 

been s u b s t a n t i a l l y  i n c r e a s e d  so as t o  deduce t h e  f o r c e  t r a n s f e r  because  t h e  

hous ings  were being damaged by p i p e  stresses. ( L i p t a k  Tr .  a t  1640) .  

317. According t o  M r .  L i p t a k ,  t h e  s u p e r i o r  d e s i g n  f e a t u r e s  f o r  t h e  

Krohne f lowmeters  are due t o  t h e  ceramic (aluminum oxide) flow t u b e ,  t h e  h i g h  

, a c c u r a c y  e l e c t r o n i c s ,  t h e  f u s e d  p la t inum eiectrodee and remote  range  change 

c a p a b i l i t y .  Because  the Krohne ceramic spool s u r f a c e  h a s  no c a v i t i e s  f o r  

b a c t e r i a  t o  a c c u m u l a t e ,  t h e  Krohne d e s i g n  is p r e f e r r e d  f o r  sanitary 

a p p l i c a t i o n s .  T e f z e l  l i n e s  magnet ic  f lowmeters  are l i m i t e d  t o  120 d e g r e e  

c e n t i g r a d e  w h i l e  Krohne 's  ceramic l i n e d  ones  c a n  o p e r a t e  s ix ty  d e g r e e s  

h i g h e r .  The t h e r m a l  e x p a n s i o n  o f  metals and plastics  i s  much h i g h e r  t h a n  o f  

ceramics. 

Krohne i s  exceeded o n l y  by diamond, w h i l e  plastics  such  as T e f l o n ,  w i l l  have a 

The a b r a s i o n  r e s i s t a n c e  o f  h i g h  p u r i t y  aluminum o x i d e  used by 

l i m i t e d  l i f e  i n  s u c h  s e r v i c e s  as p u l v e r i z e d  c o a l ,  l i n e  o r  o t h e r  so l ids .  I n  

a p p l i c a t i o n s  where t h e r e  i s  gamma r a d i a t i o n  i n  t h e  are ,  plastics such  as 

T e f l o n  w i l l  e v e n t u a l l y  f a i l  w h o l e , r a d i a t i o n  does n o t  a f fec t  t h e  ceramic 

e lement  o f  t h e  Krohne aluminum o x i d e  d e s i g n .  F i n a l l y  T e f l o n  cannot  s t a n d  up 

t o  f l u o r i n e  and sodium and T e f l o n  i s  damaged by h o t  oxygen. Krohne 's  ALTOFLUX 

and DELTAFLUX magmeters f u r t h e r  u t i l i z e  a p l a t i n u m  e l e c t r o d e  which i s  fused or 

s i n t e r e d  i n t o  t h e  aluminum o x i d e  ceramic l i n e r .  F6P MINI-MAG magnet ic  
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f lowmeters  u t i l i z e  t u n g s t e n  carbide e l e c t r o d e s  w i t h  tanta lum o r  z i rconium 

h o l d e r s .  

z irconium.  The fused e l e c t r o d e  i n  t h e  aluminum o x i d e  d e s i g n  is permanent and 

rugged. ( L i p t a k ,  CX-3, a t  4-11). 

P l a t i n u m  p r o v i d e s  better c o r r o s i o n  r e s i s t a n c e  t h a n  tanta lum o r  

318 .  The thermal  expans ion  o f  metals and plastics i s  much h i g h e r  t h a n  of 

T h e r e f o r e  t h e  aluminum o x i d e  f l o w  openings  o f  t h e  Krohne f lowmeters  ceramics. 

w i l l  change much less w i t h  temperature  t h a n  p las t i c  l i n e d  metallic u n i t s .  

( L i p t a k  RX-3 at 5-6). 

319. Magnet ic  f lowmeters  are u n a f f e c t e d  by changes  in f l u i d  d e n s i t y ,  

v i s c o s i t y ,  t u r b u l e n c e  o f  the f l u i d ,  o r  by v a r i a t i o n s  in p i p i n g .  (RX-150 a t  

481) .  

320. The b a s i c  advantage o f  the magnetic f lowmeter  i s  that it  is t o t a l l y  

o b s t r u c t i o n l e s s  and t h e r e f o r e  has no moving parts. P r e s s u r e  loss o f  t h e  

f lowmeter  i s  no greater t h a n  that o f  a piece o f  p i p e  o f  t h e  same l e n g t h .  

Pumping c o s t  are minimized because  t h e r e  is no o b s t r u c t i o n  and because  t h e  

f l u i d  is n o t  b e i n g  manipulated i n  o r d e r  t o  g e t  a f l o w  measurement. 

power r e q u i r e m e n t s  are e x t r e m e l y  low. 

bases, waters and aqueous s o l u t i o n s  b e c a u s e  t h e  l i n i n g  material selected a r e  

n o t  o n l y  good e lec t r i ca l  i n s u l a t o r s  b u t  a l s o  are e x c e l l e n t  materials f o r  

c o r r o s i o n  r e s i s t a n c e .  The meters are widely used f o r  s l u r r y  s e r v i c e s  n o t  o n l y  

b e c a u s e  t h a t  are c o m p l e t e l y  o b s t r u c t i o n l e s s  but  a l s o  b e c a u s e  delected l i n e r s  

have superb  a b r a s i o n  o r  e r o s i o n  r e s i s t a n c e .  A l s o  t h e  meters c a n  be used as 

b i - d i r e c t i o n a l  meters. (RPX-3 a t  85). 

E l e c t r i c  

The meters are s u i t a b l e  f o r  most a c i d s ,  

321. Magnet ic  f lowmeters  work o n l y  w i t h  f l u i d s  which are adequate  

e lec t r i ca l  c o n d u c t o r s  and they may be r e l a t i v e l y  heavy. (RPX-3 a t  85). 
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322. Magnetic  f low meters are t r a d i t i o n a l l y  t h e  f i r s t  type o f  f lowmeters 

t o  be c o n s i d e r e d  f o r  v e r y  c o r r o s i v e  a p p l i c a t i o n s  and f o r  a p p l i c a t i o n s  

i n v o l v i n g  measurement of a b r a s i v e  and/or  e r o s i v e  s l u r r i e s .  They are wide ly  

a p p l i e d  t o  pulp and paper  s t o c k  measurement and o t h e r  non-Newtonian f l u i d s .  

(RPX-3 a t  85, 86). 

323. A November 7 ,  1980 Krohne i n t e r n a l  r e p o r t  referred t o  a d i s c u s s i o n  

on t h e  X 1000 p r o j e c t  It was s t a t e d  t h a t  t h e  X 1000 would be 

q u i t e  unusual  small magnet ic - inductance  ins t rument  that could  o p e r a t e  w i t h  

s t a n d a r d  amplifiers. 

l i n e r  made o u t  of a piece of A l s i n t h  (ceramic) o r  f i b e r g l a s s - r e i n f o r c e d  PTFE 

pipe .  Under "Developing t h e  d e v i c e "  i t  was stated " E x p l o i t i n g  a l l  p o s s i b l e  

r e s o u r c e s ,  i n  c o l l a b o r a t i o n  that i s  w i t h  t h e  best Krohne-Group development 

people  and p o s s i b l y  t h o s e  of o u t s i d e  o r g a n i z a t i o n s . .  

t h e  c o n s t r u c t i o n  o f  any meter are set f o r t h .  (CX-58). 

on 1 1 / 5 / 8 0 .  

The d e s i g n  was t o  be unf langed if a t  a l l  p o s s i b l e  w i t h  

I 

No specif ic  d e t a i l s  of 

324. A November 28, 1980 Krohne i n t e r n a l  r e p o r t  refers t o  t h e  g o a l  of 

development t o  b u i l d  a compact g e n e r a t o r  w i t h  ceramic c l a d d i n g .  

made t o  a ceramic -ox ide  compound o f  aluminum o x i d e .  

unf langed if at  a l l  p o s s i b l e  w i t h  l i n e r  o u t  o f  a piece o f  ceramic p i p e .  

housing i s  t o  be below t h e  c o n n e c t i n g  b o l t s  i f  a t  a l l  p o s s i b l e .  

larger f lowmeters  s a d d l e  c o i l s  are t o  be used. 

c o n v e n t i o n a l  one o r  more f l a t  c o i l s - a r e  sugges ted .  

R e f e r e n c e  i s  

The embodiment was t o  be 

The 

F o r  t h e  

F o r  t h e  smaller f l o m e t e r s  t h e  

The e l e c t r o d e s  were t o  be  

made o u t  o f  a c h e m i c a l l y  r e s i s t a n t  p r e c i o u s  metal. (CX-59). 

325, A Krohne i n t e r n a l  memo d a t e d  March 1 7 ,  1981 about t h e  X-1000 

stated d e s i g n  when p o s s i b l e  wi thout  f l a n g e s .  

X-1000 compared t o  t h e  new F i s c h e r  & P o r t e r  ins t rument"  which is launched 

newly t h i s  month" i s  a much more s o p h i s t i c a t e d  ins t rument .  (CX-56). 

It i s  f u r t h e r  stated that the 

1 
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326. The March 17, 1981 i n t e r n a l  Krohne r e p o r t  about  the X-1000 states 

, 

t h a t  t h e  metal "round housing is used as m a g n e t i c  r e t u r n  path"  and t h a t  if 

p o s s i b l e  " t h i s  housing should be p l a c e d  under t h e  c o n n e c t i o n  b o l t s . "  (CX-56 

a t  700055). 

327. The Nov. 28, 1980 i n t e r n a l  Krohne report about  t h e  X-1000 states:  

" [ r lpound metal housing also t o  be  employed as a magnet ic  back c o n n e c t i o n  (as 

has  been c o n v e n t i o n a l  f o r  many years a l r e a d y  w i t h  our  l a r g e  Model 63 and 960 

g e n e r a t o r s ) .  

b o l t s . "  (a-59 a t  700021). 

The housing should  if a t  all p o s s i b l e  b e  b e l o v  t h e  c o n n e c t i n g  

328. A Krohne ar t ic le  about  i t s  ALTOFLUX X-1000 which may have a c o n d u i t  

as h i g h  as 4" and which appeared i n  t h e  Krohne House P u b l i c a t i o n  MSR T e c h n i k  

#10/1982 s t a t e d  in p a r t :  

I n  o r d e r  t o  p r o t e c t  t h e  aluminum o x i d e  spool 
from e x t e r n a l  damage, it is shrunk i n t o  a 
s teel  cast housing whereby t h e  s p o o l  and 
housing are i n t i m a t e l y  connected .  

This p r o c e s s  c a n  s i m u l t a n e o u s l y  through use  
o f  a specia l  material a c h i e v e  a good 
e lectr ical  c o n t a c t  between t h e  housing and a 
s i n t e r e d  p l a t i n u m  grounding r i n g  which is o n  
t h e  ceramic body so that t h e  u s u a l l y  
r e q u i r e d  grounding r i n g s  are no l o n g e r  
n e c e s s a r y .  S u b s e q u e n t l y ,  t h e  c o i l s  and 
magnet ic  c o r e s  are assembled  on t o  t h e  spool'. 

- 
(RX-153 a t  00966; RX-41 a t  500369). 

329. Krohne a d v e r t i s e m e n t  f o r  X-1000 a v a i l a b l e  i n  d i a m e t e r  up t o  4" and 

DELTAFLUX m a g n e t i c  f lowmeters  states i n  p a r t :  

CONSTRUCTION OF THE X-1000 
The aluminum o x i d e  measuring s e c t i o n  is 
press-fitted i n t o  a metal housing.  
c o i l s  and i n t e r w i r i n g  a r e  v i b r a t i o n  r e s i s t a n t :  

The magnet ic  
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The metal housing g i v e s  t h e  b e s t  p r o t e c t i o n  
a g a i n s t  e x t e r n a l  e l e c t r i c a l ,  magnet ic  and 
m e c h a n i c a l  i n t e r f e r e n c e .  

. . .  
WHERE AND WHEN THE KHRONE X-1000 CAN BE USED . Where b e t t e r  t h a n  - + 1% performance is r e q u i r e d  

-- The ALTO-MAG i s  a c c u r a t e  t o  w i t h i n  + 0.5% o f  
a c t u a l  measured v a l u e !  

- 
. When process temperatures  are above  300°F - Even a t  f l u i d  t e m p e r a t u r e s  from -76OF t o  
392OF 

. . .  
" t h e  e c o n o m i c a l  DELTAFLUX Magnet ic  is a 
p r e s s - f i t t e d  aluminum o x i d e  measuring s e c t i o n  for  
unmatched r e s i s t a n c e  t o  c o r r o s i v e ,  a b r a s i o n ,  
extreme t e m p e r a t u r e s  and sudden p r e s s u r e  changes"  

. . .  
Another  Krohne a d v e r t i s e m e n t  that t h e  ALTOFLUX 
sandwich d e s i g n  c a n  b e  " f i t t e d  between s t a n d a r d  
f l a n g e s .  " 

(RX-41 a t  5 0 0 3 7 0 ,  5 0 0 3 6 6 ;  CX 2 9  a t  2 ) .  

330 .  U.S. P a t e n t  No. 3 , 8 7 5 , 9 6 9  which i s s u e d  A p r i l  8 ,  1975 i s  t i t l e d  

"Alignment S l e e v e s  F o r  F l a n g e l e s s  Flowmeters and t h e  L i k e " .  It i s  a s s i g n e d  i n  

its face t o  The Foxboro Company states in  part:  

. . .  
2. D e s c r i p t i o n  o f  the P r i o r  Art 
One c o n v e n t i o n a l  method f o r  a l i g n i n g  f l o w  d e v i c e s  
between f l a n g e s  r e q u i r e s  that t h e  d e v i c e  be 
mounted i n  a housing having f l a n g e s .  
may be a l i g n e d  w i t h i n  t h e  housing by u s i n g  tes t  
equipment o r  matching s p e c i a l l y  machined 
s u r f a c e s .  The housing may t h e n  be i n s t a l l e d  i n  
t h e  l i n e  by b o l t i n g  the f l a n g e s  t o g e t h e r .  An 
example o f  t h i s  g e n e r a l  approach  is shown i n  U.S. 
P a t .  No. 2 , 5 8 5 , 2 9 0 .  One obvious  d i s a d v a n t a g e  o f  
t h i s  g e n e r a l  approach i s  the expense  o f  t h e  
housing.  

The d e v i c e  

. . .  
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An o b j e c t  of the c l a i m e d  i n v e n t i o n  is t o  p r o v i d e  
a n  a l ignment  s l e e v e  f o r  u s e  w i t h  f l a n g e l e s s  
f lowmeters  and t h e  l i k e  t o  a l i g n  s a i d  d e v i c e s  
dur ing  mounting. 
o f  a l ignment  s l e e v e s  are provided f o r  placement  
on two o f  t h e  f l a n g e  b o l t s  o r  s t u d s  used t o  
s e c u r e  t h e  f l a n g e s  about  t h e  f l o w  d e v i c e .  E a c h  
o f  s a i d  s l e e v e s  p r e f e r a b l y  comprises  a pair o f  
m u t u a l l y  a l i g n e d  c o l l a r s ,  e a c h  c o l l a r  having a 
c e n t r a l  h o l e  and a p l u r a l i t y  o f  faces spaced  from 
t h e  h o l e  axis by d i s t a n c e s  which v a r y  i n  a 
s t e p p e d  manner so that t h e  s l e e v e  may be r o t a t e d  
t o  accommodate many combinat ions  o f  p i p e  s i z e  and 
l i n e  p r e s s u r e  r a t i n g s .  The f l a n g e l e s s  f lowmeter  
c o n s i s t s  o f  a body having a n  i n n e r  passage  which 
matches  t h e  i n n e r  p a s s a g e  o f  a p i p e .  T h e r e  i s  no 
s p o o l  p l a c e d  i n  t h e  body t o  form a combined u n i t .  

I n  t h e  c l a i m e d  i n v e n t i o n  a pa i r  

(RX-173, c o l .  1 ,  l i n e s  19 -28 ,  35-45 ,  c o l .  2 l i n e s  44-51). 

331 .  The basic e l e m e n t s  o f  a m a g n e t i c  f lowmeter  i n c l u d e  a l e n g t h  o f  

s t r a i g h t  i n s u l a t e d  p i p e ,  a set  o f  e l e c t r o m a g n e t i c  c o i l s  t o  produce a magnet ic  

f i e l d  p e r p e n d i c u l a r  t o  t h e  f l o w  o f  l i q u i d  through t h e  p i p e ,  and a pair  o f  

e l e c t r o d e s  l o c a t e d  a t  r i g h t  a n g l e s  t o  b o t h  t h e  magnet ic  f i e l d  and f l o w ,  I n  

u s e  t h e  l i q u i d  which passes through the f lowmeter  becomes t h e  electrical 

conductor .  As i t  f l o w s  through t h e  u a g n e t i c  l i n e s  o f  f o r c e  set up by t h e  

f l o w m e t e r ' s  e l e c t r o m a g n e t s ,  a v o l t a z e  i s  induced i n  t h e  l i q u i d  which i s  

d i r e c t l y  p r o p o r t i o n a l  t o  i t s  v e l o c i t y .  The v o l t a g e  i s  r e c e i v e d  by t h e  

f l o w m e t e r ' s  e l e c t r o d e s  f o r  t r a n s m i s s i o n  t o  t h e  a p p l i c a b l e  r e c e i v e r  

i n s t r u m e n t .  The induced v o l t a g e  is n o t  affected by t e m p e r a t u r e ,  v i s c o s i t y ,  

t u r b u l e n c e  o r  c o n d u c t i v i t y  so l o n g  as t h e  c o n d u c t i v i t y  o f  t h e  measured l i q u i d  

i s  above  a minimum t h r e s h o l d  l e v e l .  

_- 

A t y p i c a l  c o m m e r c i a l l y - a v a i l a b l e  magnetic 

f l o w m e t e r ,  and known as t h e  s h o r t  form magnet ic  f l o w m e t e r ,  i s  provided w i t h  a 

heavy m e t a l  p i p e  which s e r v e s  as the body o f  the meter and is adapted w i t h  

mounting f l a n g e s  a t  both  ends.  

upstream and downstream p i p e s  of a f l u i d  l i n e ,  e a c h  p i p e  having a n  end 

In u s e ,  the meter i s  i n t e r p o s e d  between the 
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f l a n g e .  

l i n e  pipes.  ( R i e s t e r  CX-1 a t  1 -2 ;  RX-150 a t  4 8 1 ,  482) .  

The mounting f l a n g e s  on t h ?  meter are b o l t e d  t o  t h e  f l a n g e s  o f  the 

332 .  The f l o w  tube  i n  p r i o r  art  commerc ia l  magnet ic  f lowmeters  has been  

l i n e d  w i t h  a n  i n s u l a t i n g  material through which t h e  l i q u i d  t o  be metered 

f l o w s .  

p i p i n g  and t h e r e f o r e  must be of a material and o f  a t h i c k n e s s  s u f f i c i e n t  t o  

w i t h s t a n d  t h e  p r e s s u r e ,  even though t h e  s t r e n g t h  o f  t h e  f low t u b e  i s  u n r e l a t e d  

t o  i t s  measuring f u n c t i o n .  (Riester CX-1 a t  2). 

T h i s  flow t u b e  i s  s u b j e c t e d  t o  t h e  same f l u i d  p r e s s u r e  as t h e  l i n e  

333 .  Advantages o f  t h e  m a g n e t i c  flowmeter are (a) no o b s t r u c t i o n  is 

p l a c e d  on t h e  p i p e l i n e  - t h e  p r e s s u r e  loss i s  no greater t h a n  through a n  

e q u i v a l e n t  l e n g t h  o f  s t r a i g h t  p i p e  (b )  t h e  s i g n a l  output  i s  completely l i n e a r  

r e p r o d u c t i v e  t o  l i q u i d  f l o w  ra te ,  (c) s i n c e  t h e  m a g n e t i c  meter g e n e r a t e s  a n  

electric  s i g n a l  d i r e c t l y ,  no c o n v e r s i o n  i s  n e c e s s a r y  from h y d r a u l i c ,  

m e c h a n i c a l  o r  pneumat ic ,  t o  electric ,  for  c o m p a t i b i l i t y  w i t h  computer systems; 

I 

and (d) m e t e r i n g  i s  u n a f f e c t e d  by changes  i n  t e m p e r a t u r e ,  v i s c o s i t y ,  

t u r b u l e n c e  and c o n d u c t i v i t y  (above minimum t h r e s h o l d )  

Mag-X flowmeter i s  s a i d  t o  be a compact ,  v o l u m e t r i c  l i q u i d  f low rate  

The model 10D1435A/U 

measurement d e v i c e  which i n c o r p o r a t e s  t h e  o r i g i n a l  S h o r s  Fora e n c a p s u l a t e d  

c o i l  d e s i g n  p l u s  a n  added e x c l u s i v e  e l e c t r o n i c  p r i n c i p l e  which i s  called t h e  

Mag-X des ign .  It was s a i d  t o  be the most compact and l i g h t e s t  weight  flowmeter 

a v a i l a b l e  and i t s  s i z e  f o r  f l u i d  f l o w  was from 6-8 i n c h e s  t o  4 8  i n c h e s .  

(CX-40 a t  B-23, B-24). 

334 .  F&P s e l l s  two models o f  f lowmeters  manufactured under t h e  ' 9 8 2  

p a t e n t ;  t h e s e  f l o w m e t e r s  a r e  d e s i g n a t e d  by t h e  trade names MINI-MAG and 

K-MAG. MINI-MAG c a n  handle  a v a s t  m a j o r i t y  o f  aqueous s o l u t i o n  and s l u r r i e s ,  

whether v i s c o u s ,  c o r r o s i v e ,  d i t t y  or a b r a s i v e .  It c o n t a i n s  a non-magnetic 
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spool  having a molded ETFE f l u o r o p o l y m e r  l i n e r  which has  e s s e n t i a l l y  the same 

r e s i s t a n c e  t o  c h e m i c a l s  as T e f l o n .  E l e c t r o n i c a l l y  t h e  MINI-MAG o p e r a t e s  on 

plus-minus,  p u l s e d  dc c o i l  e x c i t a t i o n ,  meaning t h a t  t h e  meters' c o i l s  are 

a l t e r n a t i v e l y  e n e r g i z e d  v i t h  p o s i t i v e  and n e g a t i v e  dc c u r r e n t .  

when t h e  m a g n e t i c  f i e l d  has  s t a b i l i z e d ,  a v o l t a g e  measurement is made. The 

r e s u l t a n t  peak-to-peak v a l u e  o f  t h e  v o l t a g e  is a measure  o f  l i q u i d  v e l o c i t y ,  

i r r e s p e c t i v e  o f  any  a d d i t i o n a l  u n d w i r e d  v o l t a g e  which may be p r e s e n t .  F6P 

o f f e r s  i t s  MINI-MAG f lowmeters  w i t h  two c o r r o s i v e  resistance e l e c t r o d e  holder 

materials: tanta lum o r  z irconium.  The e l e c t r o d e s  i t s e l f  are t u n g s t e n  

carbide. The K-MAG model i s  e s s e n t i a l l y  t h e  same as t h e  MINI-MAG in i t s  

c o n s t r u c t i o n  and o p e r a t i o n .  

In e a c h  case, 

The K-MAG is provided w i t h  a ceramic f low spool  

f o r  t h o s e  a p p l i c a t i o n s  f o r  which t h e  f l u o r o p o l y m e r  is n o t  s u i t e d .  

t h e  K-MAG o n l y  w i t h  p l a t i n u m  e l e c t r o d e s .  ( R i e s t e r  CX-1 a t  5, 6). ' 

F6P o f f e r s  

335. R i e s t e r  is S e n i o r  Vice P r e s i d e n t  of E n g i n e e r i n g  if P6P and has had 

t h a t  p o s i t i o n  s i n c e  1982. He has  a m a s t e r ' s  degree i n  electrical  e n g i n e e r i n g .  

His r e s p o n s i b i l i t i e s  are t h e  management and d i r e c t i o n  of a group o f  people who 

are i n v o l v e d  i n  r e s e a r c h  and development o f  p r o c e s s  i n s t r u m e n t a t i o n  p r o d u c t s .  

T h i s  group comprises p r o f e s s i o n a l  e n g i n e e r s ,  t e c h n i c i a n s ,  drafters,  model 

makers. It is a r e l a t i v e l y  complete R6D environment  and i t s  o b j e c t i v e  is t o  

deve lop  p r o d u c t s  f o r  FLP that c a n  be manufactured and sold.  ( R i e s t e r  Tr .  a t  

92, 93, 101). 
- 

336. H e r b e r t  A. R i e s t e r  j o i n e d  FbP i n  1962 as a p r o j e c t  e n g i n e e r  and has 

been w i t h  F6P s i n c e  1962. (Riester Tr .  a t  93, 94). 

337. Riester has done work on v o r t e x  meters, u l t r a s o n i c  f lowmeters .  

o r i f i c e  plate meters and v a r i a b l e  area meters. The v o r t e x  meter i n c l u d e s  a n  
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o b s t r u c t i o n  i n  t h e  p i p e l i n e  from which one d e r i v e s  i n f o r m a t i o n  as does  the 

o r i f i c e  type f lowmeter .  ( R i e s t e r  Tr .  a t  94). 

338. Magnet ic  f lowmeters  do n o t  have a n  o b s t r u c t i o n  and no moving 

parts. (Riester Tr .  a t  96). 

339. A T F 6 P  R i e s t e r  has worked on magnet ic  flowmeters. ( R i e s t e r  Tr .  a t  

9 7 ) .  

340. R i e s t e r  has been i n v o l v e d  i n  m e c h a n i c a l  d e s i g n  c o n s i d e r a t i o n s  o f  

m a g n e t i c  f lowmeters  and a l s o  has  d e s i g n  e n g i n e e r s  working f o r  him on magnet ic  

f lowmeters .  ( R i e s t e r  Tr .  a t  98). 

341.  A person  o f  o r d i n a r y  s k i l l  i n  t h e  a r t  i n  t h e  1 9 7 0 s  would have had 

5-10 years e x p e r i e n c e  i n  f lowmeter  d e s i g n  and a n  undergraduate  d e g r e e  i n  

e i t h e r  m e c h a n i c a l  o r  e lectr ical  e n g i n e e r i n g .  ( R i e s t e r  Tr .  a t  252) .  
I 

342. A p e r s o n  o f  o r d i n a r y  s k i l l  i n  t h e  a r t ,  i n  t h e  mid 1 9 7 0 s ;  would have 

been aware o f  d i s i n c e n t i v e s  t o  d e s i g n  a f l a n g e l e s s  e l e c t r o m a g n e t i c  f l o w n e t e r .  

F o r  example : 

(a) Workers i n  t h e  ar t  were n o t  aware of any 
commercial  f l a n g e l e s s  meter which was capable o f  
w i t h s t a n d i n g  the h i g h  c o m p r e s s i v e  s e a l i n g  f o r c e s  
(Riester T r  a t  2 7 1 ,  2 7 2 ) ;  and 

(b) Workers i n  t h e  a r t  b e l i e v e d  that i n  o r d e r  t o  have 
a n  e f f i c i e n t  m a g n e t i c  r e t u r n  p a t h ,  c o m p l i c a t e d  
l a m i n a t i o n s  o f  s t r a p i n g  were r e q u i r e d .  (RX-172; 
Riester Tr .  a t  291) .  

343. I n  aa m a g n e t i c  f lowmeter  one creates a n  e l e c t r o m a g n e t i c  f i e l d  

through a c o i l  which is e x c i t e d  w i t h  e lectr ical  c u r r e n t s  and produces  a 

magnet ic  f i e l d .  The magnet ic  l i n e s  t h r e a d  through the annulus  (opening o r  

tube  i n  the meter) and as the f l u i d  i n t e r c e p t s  t h e  l i n e s  o f  magnet ic  f l u x  by 

Faraday's law i n  t h e  a n n u l u s ,  a v o l t a g e  is c r e a t e d  i n  t h e  f l u i d .  The v o l t a g e  

is sensed  by a pa i r  o f  e l e c t r o d e s  which produce a v o l t a g e  output  t h a t  c a n  be 
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r e a d  on a v o l t  meter. 

flux. 

s e c t i o n ,  a n  opening (annulus)  i s  picked which matches  t h e  cus tomer ' s  p i p i n g .  

( R i e s t e r  Tr .  a t  106, 1 0 7 ,  108). 

The output  s i g n a l  is dependent on t h e  c o n s t a n c y  o f  the 

To keep t h e  f l o w  c o n d u i t  uniform between t h e  cus tomer  and t h e  measuring 

344. The u l t r a s o n i c  flowmeter i s  d e v o i d  of o b s t r u c t i o n s .  It however 

r e q u i r e s  a large e l e c t r o n i c  package. Also as f l u i d  t r a v e l s  through a n  a n n u l u s ,  

i t  o f t e n  i s  n o t  f u l l y  developed and t h e  f low i s  n o t  symmetrical. 

u l t r a s o n i c  beams has  been used b u t  t h a t  i s  more e x p e n s i v e .  

magnet ic  f i e l d  threads t h e  e n t i r e  annulus  and so e a c h  e lement  o f  t h e  f l u i d  

f low c o n t r i b u t e s  t o  t h e  s i g n a l .  ( R i e s t e r  Tr .  a t  1 1 2 ,  1 1 3 ,  1 1 4 ) .  

Thus two 

I n  c o n t r a s t  a 

345. 

t o  $3000. 

at  115). 

FbP's MINI-MAG of a t h r e e - i n c h  s i z e  i s  pr iced i n  t h e  o r d e r  of $ 2 5 0 0  

An u l t r a s o n i c  meter would c o s t  about  twice as much. ( R i e s t e r  T r .  

346. R i e s t e r ' s  d e f i n i t i o n  o f  a f l a n g e l e s s  magnet ic  f lowmeter  i s  a 

metering s e c t i o n  which i s  i n t e r p o s e d  between cus tomer  f l a n g e s .  The word 

" f l a n g e l e s s "  means that t h e  product  as b e i n g  o f f e r e d  does n o t  have what i s  

known as f l a n g e s  and t h a t  s u c h  f l a n g e s  be long  t o  the cus tomers .  Thus mating 

f l a n g e s  are m i s s i n g  and t h e r e f o r e  t h e  u n i t  has t o  be supported  between t h e  

c u s t o m e r ' s  f l a n g e s .  (Riester Tr .  a t  1 1 5 ,  116). 

347. An advantage o f  a f l a n g e l e s s  f lowmeter  i s  that it offers the 

cus tomer  t h e  o p p o r t u n i t y  t o  i n t e r p o s e  t h e  f l a n g e l e s s  f lowmeter  between f o r e i g n  

o r  a l i e n  f l a n g e s .  ( R i e s t e r  Tr.  a t  116) .  

348. The bolts i n  FbP CPX-21 f l a n g e l e s s  t h r e e  i n c h  f l o m e t e r  encage  the 

housing s u c h  t h a t  when b o l t s  a r e  put  t h r o u g h ,  the m e t e r i n g  s e c t i o n  i s  

a u t o m a t i c a l l y  c e n t e r e d  because  o f  the c l e a r a n c e  between the bolts and t h e  

housing.  ( R i e s t e r  Tr .  a t  1 1 7 ) .  
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349. I n  a magnet ic  f lowmeter  t o  m a i n t a i n  a c o n s i s t e n c y  i n  t h e  magnet ic  

f i e l d ,  t h e r e  h a s  t o  be a r e t u r n  p a t h  t o  o b t a i n  a c o n t i n u o u s  l ine o f  f l u x .  The 

r e t u r n  p a t h  is  l i k e  a n  impedance or  r e s i s t a n c e  and if t h e  r e t u r n  p a t h  is 

r e l a t i v e l y  e f f e c t i v e  t h e n  the amount o f  e n e r g y  needed t o  d r i v e  t h e  c o i l s  i s  

lower and t h e r e f o r e  t h e  product  has  a lower power consumption. 

p a t h  i s  important  b e c a u s e  it s u s t a i n s  and m a i n t a i n s  t h e  magnet ic  f i e l d  and i n  

t h e  f l a n g e l e s s  meter i t  acts as a magnet ic  s h i e l d .  ( R i e s t e r  Tr .  a t  122, 123). 

The r e t u r n  

350. The housing t o  be a m a g n e t i c  r e t u r n  p a t h  must be made o f  magnet ic  

material. Aluminum would n o t  c o n s t i t u t e  a magnet ic  r e t u r n  path .  Magnet ic  

b o l t s  t h a t  encage  t h e  housing o f  CPX-21 have a n  e s s e n t i a l l y  n e g l i g i b l e  effect 

on t h e  magnet ic  r e t u r n  p a t h  because  t h e  hous ing  b e i n g  made o f  magnet ic  

, material performs a s h i e l d i n g  f u n c t i o n  t o  a n y  stray magnet ic  f i e l d s  c r e a t e d  b y  

t h e  bolts. (Riester Tr .  a t  124, 125). 

351. S t r a p s  o f  magnet ic  material c a n  per form a magnetic s h i e l d i n g  

f u n c t i o n  b u t  t h e y  have t o  be o f  s u f f i c i e n t  w e i g h t  e i t h e r  by t h i c k n e s s  o r  

l e n g t h  i n  o r d e r  t o  keep t h e  magnet ic  f lux w i t h i n  i t s  c o n f i n e s .  A hous ing ,  as 

i n  F6P's  CPX-21, p r o v i d e s  more s h i e l d i n g  e f f e c t i v e n e s s  t h a n  straps b e c a u s e  o f  

t h e  fact that t h e  housing i s  homogeneous and has  l e n g t h .  S t raps  are g e n e r a l l y  

narrow. Moreover if t h e  straps would w i g g l e - t h e r e  c o u l d  be a change on the 

, performance o f  t h e  meter. (Riester Tr .  a t  129, 130). 

352. T a y l o r  I n s t r u m e n t s  d o e s  n o t  manufac ture  a f l a n g e l e s s  m a g n e t i c  

f lowmeter .  Rosemount does  not  manufac ture  a f l a n g e l e s s  m a g n e t i c  f lowmeter .  

Foxboro does  n o t  manufac ture  a f l a n g e l e s s  m a g n e t i c  f lowmeter .  B r o o k s ,  

Ins t rument  D i v i s i o n  o f  Emerson E l e c t r i c  Co., does  manufac ture  a f l a n g e l e s s  

magnet ic  f lowmeter .  (Riester T r .  a t  237). 

353. Brooks '  f l a n g e l e s s  magnet ic  f lowmeter  has a n  aluminum housing.  

Aluminum i s  n o t  a magnet ic  material. ( R i e s t e r  Tr .  a t  238). 
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354.  I n  a s m a l l  magnet ic  flowmeter t h e  output  s i g n a l  is s m a l l e r  t h a n  in 

a b ig  m a g n e t i c  f l o w m e t e r ,  

be made smaller whereas i n  a smaller meter the c o i l s  are made a l i t t l e  b i t  

b igger  t o  g e t  t h e  same s i g n a l .  

one i n c h  and a magnet ic  flowmeter that i s  f o u r  i n c h e s  and t h e r e  i s  t h e  same 

f l u x ,  t h e r e  is f o u r  times t h e  s i g n a l  o u t  i n  t h e  larger meter. If t h e  same 

s i g n a l  is wanted i n  t h e  s m a l l e r  meter ae i n  t h e  larger l a t e r ,  t h e r e  has t o  be 

more ampere t u r n s  i n  t h e  c o i l .  

a s o l e n o i d  c o i l  is used which i s  n o t  saddle-shaped.  

more h e i g h t  t h a n  i t  h a s  diameter. 

saddle-shaped c o i l .  ( R i e s t e r  Tr .  a t  2 4 9 ,  2 5 0 ,  251) .  

Thus i n  large s i z e  magnet ic  f lowmeters  the c o i l  c a n  

Thus if there i s  a m a g n e t i c  flowmeter t h a t  i s  

I n  t h e  smallest magnet ic  flowmeter made by FLP 

The s o l e n o i d  c o i l  has 

The larger f lowmeter  a t  F&P u s e s  a 

355.  The typical academic and practical e x p e r i e n c e  o f  t h e  a v e r a g e  d e s i g n  

e n g i n e e r  working i n  t h e  f lowmeter  f i e l d  i s  f i v e  t o  t e n  years e x p e r i e n c e  w i t h  a 

b a c h e l o r ' s  degree i n  electrical  o r  m e c h a n i c a l  e n g i n e e r i n g .  ( R i e s t e r  TP. a t  

2 5 1 ,  2 5 2 ) .  

356. The f i r s t  company t o  o f f e r  a f l a n g e l e s s  m a g n e t i c  f lowmeter  was 

F i s c h e r  & P o r t e r ,  and t h i s  was f i r s t  marketed i n  1 9 8 2  as t h e  MINI-MAG. The 

f lowmeter  s t a r t e d  t o  be developed i n  1979 .  ( R i e s t e r  Tr .  a t  2 5 3 ,  254) .  

357. The MINI-MAG i s  a f lowmeter  t h a t  i s  described i n  the ' 9 8 2  p a t e n t  o f  

t h e  F6P. (Riester Tr .  a t  2 5 3 ,  254) .  

358. Ten s i z e s  i s  o f f e r e d  by F6P i n  t h e  MINI-MAG v e r s i o n  r a n g i n g  from 

1/10 of a n  i n c h  through 4 i n c h e s  i n  diameter. 

t o  t h e  MINI-MAG. It i s  a l s o  a v a i l a b l e  i n  t h e  same t e n  s i z e s  i n  which the 

s p o o l ,  through which t h e  medium f l o w s ,  i s  changed from T e f s e l ,  which is a 

The F6P K-MAG i s  v e r y  similar 

plastic  material produced by DuPont 

d i f f e r e n c e  between t h e  MINI-MAG and 

t o  a ceramic material. 

the K-MAG i s  in the spool .  There  i s  no 

The o n l y  
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d i f f e r e n c e  i n  the p r i n c i p l e  o f  o p e r a t i o n  of  the K-MAG and t h e  MINI-MAG. They 

work i d e n t i c a l l y .  F&P f i r s t  o f f e r e r  the K-MAG i n  1984. ( R i e s t e r  Tr .  a t  259,  

260) .  

359. 

Handbook" (1969)  was manufactured by  Fischer & P o r t e r  and sold comercially. 

The meter i s  a d e s i g n  that is s o l d  in s i x  i n c h  s i z e  p i p e  d i a m e t e r  and larger. 

It c o n t a i n s  mating f l a n g e s  f o r  customer.  

s teel  meter body ( t h e  housing)  but  no spool. 

e l e c t r o d e s .  It i s  n o t  a f l a n g e l e s s  m a g n e t i c  meter. It i s  n o t  a f lowmeter  i n  

which the hous ing  and a tube  take t h e  c o m p r e s s i v e  f o r c e s .  

f lowmeter  if the i n t e r n a l  part o f  t h e  meter, i.e. t h e  p o t t i n g  compound, f a i l s ,  

the c o i l s  i n  t h e  flowmeter are exposed direct ly  t o  the cus tomer ' s  f l u i d  

because  there i s  no i n t e r v e n i n g  spool .  I n  the '982 device there i d  a n  

i n t e r v e n i n g  spool ,  which i s  a b a r r i e r  t o  the f l u i d  o f  the cus tomer  and the 

rest o f  the " g u t s "  of t h e  meter, The i n s u l a t i n g  l i n e r  i n  t h e  s h o r t  form 

flowmeter was made o f  d i f f e r e n t  materials and was c h a r a c t e r i z e d  as b o t h  hard 

rubber  and s o f t  r u b b e r ,  The i n s u l a t i n g  l i n e r  was n o t  d e s i g n e d  t o  absorb any 

compress ive  f o r c e s  and i t  d i d  not .  The f lowmeter  i n  the handbook c o u l d  not  be 

l i f t e d  directly.  

meters were o f t e n  s u p p l i e d  w i t h  l i f t i n g  hooks. ( R i e s t e r  Tr .  a t  262,  263 ,  265 ,  

The s h o r t  form e l e c t r o m a g n e t i c  f lowmeter  in " Ins t rument  E n g i n e e r ' s  

The short  form m e t e r ' c o n t a i n s  a 

It has coils  and has 

I n  t h e  s h o r t  form 

, 

Its steel meter housing was a large, heavy c a s t i n g  and the 

- 

265) .  

360.  I n  1979 F&P started t o  deve lop  what was f e l t  t o  be a f l a n g e l e s s  

magnet ic  f low meter. I n  the early stages one of the more d i f f i c u l t  t h i n g s  t o  

s o l v e  was t o  mate t h e  meter w i t h i n  a pair o f  s t r a n g e  f l a n g e s  and have i t  work 

p r o p e r l y .  (Riester Tr .  a t  2 6 6 ,  267) .  
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361. The German patent 2,040,682 is assigned t o  F6P i n  Germany. It 

discloses a magnetic flowmeter. 

synthetic resin,  through which flows the medium, but  no external housing. 

a d d i t i o n  the device has a magnetic f lux return path which i s  embedded i n  the 

resinous material and comprised of laminations. The compressive forces f o r  

the German meter has t o  be supported by the mass o r  g l o b  o f  p o t t i n g  material. 

The flowmeter was never commercialized. I t s  concept was, and is b e i n g ,  

investigated i n  the United States. The reason it was n o t  commercialized i s  as 

the meter is subjected t o  compressive forces i t  breaks. As one takes the 

flanges o f f ,  the meter i s  subjected to unknown forces produced by the 

customer's p i p i n g .  Not o n l y  is there a compressive force problem but there is 

also a twisting problem. F6P's early experience was that the tube cracked. 

It i s  very di f f icul t  t o  have such a structure take compressive forces as 

exerted by the customer's flanges and there is no housing and hence as bolts 

are p u t  through such a design the bolts have a much greater e f fec t  on this  

design than F&P's MINI-MAG. The bolts change t h e  meter's calibration so that 

when a meter i s  shipped t o  a customer and the customer uses stainless s tee l  

bolts o r  switches t o  s tee l  bolts the customer may have magnetic properties o f  

these bolts interfere w i t h  the magnetic properties o f  the meter. I n  such 

meters there i s  the axia l  forces and also internal forces which as the f l u i d  

goes through the pipe the metered section has t o  withstand the internal 

pressure o f  the f l u i d .  If the structure i s  n o t  strong enough the meter can 

It i s  flangeless w i t h  a tube o f  insulating 

I n  

crack because o f  the internal forces. There are also bending forces which 

come from situations where the customer's flanges are n o t  aligned. This means 

that  the adjacent flanges are n o t  parallel  a t  90 degrees w i t h  the 

section so when the bolts are started t o  be tightened, there w i l l  

me t e r i n g  

be a 
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t w i s t i n g  a c t i o n  and as a r e s u l t  t h e  m e t e r i n g  s e c t i o n  is g o i n g  t o  be  s u b j e c t e d  

t o  a twisting force that will a l s o  tend t o  b r e a k  t h e  m e t e r i n g  s e c t i o n .  

(Riester Tr. a t  270,  271, 272,  273 ,  274,  276 ,  277 ,  2 7 8 ) .  

362. As head o f  RbD i n  t h e  U n i t e d  S t a t e s  R i e s t e r  had p e r i o d i c  

communications w i t h  FbP's German f a c i l i t y .  ( R i e s t e r  Tr .  a t  275) .  

363. I n  F i g u r e  1 o f  t h e  B r i t i s h  Sybron p a t e n t  1 , 4 2 4 , 8 7 5  t h e  m e t e r i n g  

s e c t i o n  h a s  no compress ive  f o r c e s .  The meter i s  j u s t  hung by a support  beam. 

It is l i k e  opening a manhole and the meter is dropped i n s i d e  t h e  manhold. 

There  is no extra f o r c e  on t h e  o u t s i d e  o f  t h e  meter v i s  a v i s  t h e  i n s i d e  o f  

t h e  meter, The flowmeter i s  n o t  between f l a n g e s .  Coi ls  and e l e c t r o d e s  are 

l o c a t e d  i n  such  a way t h a t  t h e y  do produce a magnet ic  f i e l d  and are 

e s s e n t i a l l y  s e a l e d  w i t h  a c o v e r  so water d o e s  n o t  g e t  i n t o  t h e  flowateter. 

S t r a p s  are used t o  produce t h e  magnet ic  f i e l d .  (Riester Tr. a t  284,  285 ,  286) .  

I 

364. The B r i t i s h  Sybron p a t e n t  d i s c l o s e s  that t h e  c o v e r  i s  made o f  

s t a i n l e s s  s teel  and s t a i n l e s s  steel does  n o t  support  m a g n e t i c  l i n e s .  That  is 

why t h e r e  are straps and co i l s  t o  produce a magnet ic  s t r u c t u r e .  (Riester T r .  

289,  2 9 0 ) .  
/ 

365. According  t o  Mr. Riester ,  t h e  c o v e r  i n  t h e  B r i t i s h  Sybron p a t e n t  is 

on the i n s i d e  o f  t h e  ceramic f l a n g e s  l o c a t e d  between two g r o o v e s  and n o t  i n  a 

p o s i t i o n  t o  s u p p o r t  any load.  The c o v e r  i s  a t h i n  p r o t e c t i v e  c o v e r  t o  keep 

water o u t  o f  t h e  s p o o l .  (Riester Tr .  - a t  291,  292 ,  293) .  

366. It is  Mr. R i e s t e r ' s  o p i n i o n  that if t h e  c o v e r  o f  t h e  B r i t i s h  Sybron 

p a t e n t  was i n  i n t i m a t e  c o n t a c t  and i n t e r s e c t e d  t h e  f l a n g e s  on t h e  i n s i d e ,  t h e  

c o v e r  would h e l p  i n  t h e  compress ive  f o r c e s  but  would n o t  h e l p  w i t h  any 

twisting f o r c e s ,  b e c a u s e  o f  t h e  s i z e  o f  t h e  c o v e r .  The B r i t i s h  Sybron p a t e n t  

a c c o r d i n g  t o  Mr. Riester  d o e s  n o t  show a housing.  

member, it has s t r e n g t h  and it has  c r o s s - s e c t i o n .  (Riester  Tr .  a t  295,  3 2 5 ) .  

A housing is a s t r u c t u r a l  
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367, Figure  3 of t h e  B r i t i s h  Sybron p a t e n t  show a f low tube.  F igure  7 

( R i e s t e r  Tr .  a t  323, shows a b i r d  cage type of e n c l o s u r e  f o r  t h e  f low tube.  

324). 

368. I n  t h e  '982 p a t e n t  t h e  housing covers  t h e  s p o o l  completely,  The 

'982 p a t e n t  states "surrounding t h e  s p o o l  and c o n c e n t r i c  therewith."  ( c o l .  3, 

l i n e s  54). Also i n  F igures  2 and 3 t h e r e  are f o u r  d i a g o n a l  l i n e s  a t  10A, 10B 

which shows t h e  housing covers  t h e  spool  completely.  D e s c r i p t i o n  a t  c o l .  2 ,  

l i aes  40-44 is f u r t h e r  support .  ( R i e s t e r  Tr.  a t  347, 348). 

369. I n  t h e  B r i t i s h  Sybron p a t e n t  according t o  Riester t h e  spool  is n o t  

c o a x i a l l y  disposed w i t h i n  t h e  cover ,  The cover  is s h o r t e r  than t h e  spool .  

( R i e s t e r  Tr. a t  332, 347). 

370. A seam weld is a weld which i s  used t o  join two metal p a r t s .  The 

phrase  "seam welded o r  o therwise  jo ined"  i s  a t  c o l .  4, l ines  53-54,of t h e  '982 . 

paten t .  ( R i e s t e r  Tr .  a t  369, 370). 

371. When t h e  B r i t i s h  Sybron flowmeter i s  i n t e r p o s e d  between t h e  p ipe  

f l a n g e s  which comprise t h e  spool  between t h e  f l a n g e s ,  Riester is of t h e  

opin ion  t h a t  an engineer  of o r d i n a r y  s k i l l  o r  average s k i l l  could a t tempt  t o  

s t r e n g t h e n  t h e  spool i tsel f .  However as t h e  spool  i s  s t r e n g t h e n e d ,  t h e  c a v i t y  

t h a t  i s  a v a i l a b l e  f o r  t h e  c o i l s  becomes smaller and smaller. It i s  a 

d i f f i c u l t  q u e s t i o n  t o  answer how much an  engineer  have t o  t h i c k e n  t h e  walls of 

t h e  s p o o l ,  f o r  example, because of t h e  u n c e r t a i n l y  of t h e  i n t e r n a l  p r e s s u r e  

reqii irements and t h e  l e n g t h  of t h e  ceramic spool .  The l o n g e r  t h e  l e n g t h  of 

t h e  s p o o l  t h e  more d i f f i c u l t  i s  t h e  problem because w i t h  longer  l e n g t h  t h e r e  

i s  more tendency f o r  t h e  mating f l a n g e s  t o  be out  of l i n e .  I n  a d d i t i o n  t h e  

spool  m a t e r i a l  of t h e  B r i t i s h  Sybron p a t e n t  i s  made o u t  of porce la in .  

P o r c e l a i n  i s  normally a m a t e r i a l  t h a t  c r a c k s  e a s i l y  a l though Riester i s  unable  

221 



t o  compare d i r e c t l y  t h e  specific compress ive  s t r e n g t h s  o f  p o r c e l a i n  and 

s teel .  ( R f e s t e r  Tr .  a t  3 7 8 ,  3 7 9 ,  3 8 0 ,  381) .  

372 .  The t e r m i n o l o g y  " s a d d l e  c o i l s "  takes on o t h e r  aspects c o n s i d e r i n g  

the f l a t t e n e d  o u t  appearance .  They c a n  be t r i a n g u l a r ,  round o r  square .  It is 

appropriate t o  refer t o  t h e  c o i l s  o f  Fig. 5 .8 (c )  i n  t h e  Handbook a t  page 5 8 1  

as b e i n g  saddle-shaped. 

magnet ic  f l u x  r e t u r n  path .  

c o n n e c t  t h e  f l a n g e  of t h e  m e t e r i n g  s e c t i o n  w i t h  t h e  cus tomer ' s  f l a n g e s  i n  

F i g u r e  5 .8 (c ) .  U n t i l  last year t h e  flowmeter was o f f e r e d  i n  six i n c h  p i p e  

s i z e .  ( R i e s t e r  Tr .  3 8 6 ,  3 8 7 ,  3 8 8 ,  3 9 0 ;  RX-150 a t  481) .  

The F i g .  5 .8 (c )  flowmeter used t h e  housing as t h e  

The f lowmeter  is f l a n g e d  i n  F i g u r e  5 . 8 ( c ) .  B o l t s  

373. R i e s t e r  is o f  t h e  o p i n i o n  t h a t  t h e  o u t s i d e  d i a m e t e r  o f  t h e  housing 

, most o f  t h e  time l ies  o u t s i d e  o f  t h e  b o l t  h o l e s  i n  t h e  F i g u r e  5 .8 (c )  

f lowmeter .  (Riester T r .  a t  3 9 2 ;  RX-150 a t  4 8 1 ,  482) .  

374. The meters i l l u s t r a t e d  by CPX-22 and t h o s e  by  CX-40 a t  B-24 were a t  

one time o f f e r e d  s i m u l t a n e o u s l y  by F6P as part o f  i t s  product  l i n e .  

T r .  a t  4 0 4 ,  405) .  

(Riester 

375.  A F&P memo dated June 2 9 ,  1 9 8 2  makes r e f e r e n c e  t o  a Krohne house 

p u b l i c a t i o n  d e s c r i b i n g  the Krohne ALTOFLUX X-1000 f lowmeter .  Copy was 

r e c e i v e d  by Mr. R i e s t e r .  Riester thought  t h e  Krohne d e s c r i p t i o n  was a 

"knock-off"  o f  F&P's product  l i n e .  He d i s c u s s e d  t h e  matter pr imar i ly  w i t h  

c o u n s e l .  (RX-183; R i e s t e r  Tr .  a t  6 1 4 ,  4 1 5 ,  422) .  

376. RX-162 is a F6P i n v e n t i o n  d i s c l o s u r e .  Page 2 is s i g n e d  by R. L. 

Crumley and is dated O c t o b e r  3 1 ,  1978 .  Page 1 under - - "Name o f  I n v e n t i o n "  

states - - Diamond Shaped C o i l s  f o r  Mini-Mag - - , A l s o  under "Name, a d d r e s s  

and c i t i z e n s h i p  o f  i n v e n t o r ( s ) :  - - "Richard  L. Crumley, Southampton, Pa." is 

c r o s s e d  o u t  and and what a p p e a r s  t o  be "Sk." and "CIP" w r i t t e n  i n .  As t o  
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" O b j e c t  o r  Purpose of I n v e n t i o n "  i t  i s  s a i d  t h a t  t h e  " o b j e c t  o f  t h i s  i d e a  is 

t o  package t h e  magnet c o i l s  f o r  the MINI-MAG d e s i g n  S O  t h e y  f i t  i n t o  the s p a c e  

o u t s i d e  t h e  f l u i d  conduct  and i n s i d e  a m a g n e t i c  r e t u r n  p a t h  l o c a t e d  i n s i d e  the  

b o l t  c ircle  o f  a s t a n d a r d  f l a n g e .  "The " F i r s t  c o n c e p t i o n  o f  i n v e n t i o n  d a t e "  is 

s a i d  t o  be - - S k e t c h e s  f o r  Model Shop 8 June 1 9 7 8  - -. Under "Name of 

I n v e n t i o n :  i t  i s  s t a t e d :  - - Diamond Shaped Coi ls  f o r  Mini-Mag - - . 

When t h e  MINI-MAG d e s i g n  a c c o r d i n g  t o  Roy Schmoock's 
p r o p o s a l  of 2 1  J u l y  1 9 7 6  [ s ic ]  was modeled i n  a 4 " 
p i p e  s i z e ,  much e f f o r t s  was expended t o  o b t a i n  a 
proper  flux d i s t r i b u t i o n  f o r  optimum flow 
measurement. While  much o f  t h i s  e f f o r t  c o n c e r n e d  
v a r i o u s  shaped p o l e  pieces, i t  was found that c o i l s  
s i m i l a r  t o  t h o s e  used i n  t h e  10D1430/3 f  d e s i g n  
(wi thout  p o l e  pieces) c o u l d  be used advantageous ly .  
S i n c e  t h e  c o i l s  t h e m s e l v e s  are shaped t o  produce t h e  
proper  flux d i s t r i b u t i o n ,  a n  i r o n  c o r e  i s  n o t  
r e q u i r e d .  An added b e n e f i t  t o  t h i s  d e s i g n  i s  t h a t  t h e  
c o i l s  c a n  f i t  i n s i d e  a magnet ic  r e t u r n  p a t h  which cari 
be  c o n t a i n e d  w i t h i n  a s t a n d a r d  f l a n g e  b o l t  c ircle  and 
t h u s  be more compact. A t  t h i s  time it a p p e a r s  t h i s  
d e s i g n  i s  f e a s i b l e  f o r  d e s i g n s  larger t h a n  1 " p i p e  
s i z e  but  n o t  f o r  s i z e s  smaller t h a n  1" p i p e  s i z e .  

M r .  R i e s t e r  does  n o t  know who s t r u c k  o u t  Crumley's name and i n s e r t e d  t h e  name 

o f  Schmoock. (RX-162, RX-162a; R i e s t e r  Tr .  a t  430) .  

377 .  A Roy Schmoock i n v e n t i o n  d i s c l o s u r e  o f  J u l y  1 2 ,  1 9 7 6  i s  t o  a 

"Magnet ic  F lowmeter , "  which states i n  part :  

An ef for t  to  reduce  e i z e  and c o s t  o f  t h e  e x i s t i n g  
magmeters. P a t e n t a b l e  f e a t u r e  i s  that t h e  i n j e c t i o n  
mold forming t h e  l i n e r  and hold ing  t h e  e l e c t r o n i c s  i n  
c o n j u n c t i o n  w i t h  t h e  o u t e r  m a g n e t i c  r e t u r n  p a t h  form 
t h e  s t r u c t u r e  that holds  t h e  c o i l s  and e l e c t r o d e  l e a d s  
and f i n a l l y  forms t h e  p o t t i n g  mold. The o u t e r  
m a g n e t i c  r e t u r n  r i n g  also r e i n f o r c e s  t h e  p r e s s u r e  
v e s  se 1. 

It is s a i d  t h a t  a n  o b j e c t  o r  purpose o f  t h e  i n v e n t i o n  was "Cost  

s a v i n g s . "  F i r s t  c o n c e p t i o n  o f  i n v e n t i o n  d a t e  i s  "1975 . "  
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378. A Roy Schmoock i n v e n t i o n  d i s c l o s u r e  d a t e d  Ju ly  12, 1979 

is f o r  "Uni tary  E l e c t r o m a g n e t i c  Flowmeter".  It states that it i s  a 

c o n t i n u a n c e  of u n i t a r y  e l e c t r o m a g n e t i c  f lowmeter  p a t e n t  4,098,118 

and a n  improvement and a d d i t i o n  t o  o r i g i n a l  p a t e n t .  First 

c o n c e p t i o n  o f - i n v e n t i o n  date is A p r i l  20 ,  1975. First  r e c o r d  o f  

i n v e n t i o n  date i s  May 1 ,  1979. It also state i n  part: 

T h i s  f i r s t  is t h e  u s e  of a l i n e d  metal s p o o l  which 
will s e r v e  as t h e  f low c o n d u i t  as well as t h e  p r e s s u r e  
c o n t a i n i n g  v e s s e l .  T h i s  l i n e d  metal spool  w i l l  also 
s e r v e  t o  w i t h s t a n d  t h e  compress ive  forces r e s u l t i n g  
from t h e  b o l t  t o r q u e  used  t o  seal t h e  meter between 
a d j a c e n t  f l a n g e s  ( t h i s  o p t i o n  has already been 
covered) .  Surrounding t h i s  spool and t h e  magnet 
e l e m e n t s  ( co i l s  and c o r e s )  i s  a metal hous ing  whose 
purpose  it is t o  provide :  

the magnet ic  r e t u r n  p a t h  f o r  t h e  flwc, 

t h e  m e c h a n i c a l  support  f o r  t h e  c o n v e r t e r  
assembly, 

the means f o r  l o c a t i n g  t h e  v a r i o u s  
s u b - a s s e m b l i e s ;  spool ,  leads, magnet parts ,  
e t c . ,  and 

p r o v i d e  a weatherproof  e n c l o s u r e  f o r  t h e  
meter and provide  a n  i n t e g r a l  mold f o r  
p o t t i n g  t h e  space between t h e  s p o o l  and 
housing if one so d e s i r e s .  

(Again ,  t h e  metal housing h a s  been p r e v i o u s l y  
c o v e r e d  b u t  n o t  i n  combinat ion  w i t h  t h e  l i n e d  metal 
spool. ) 

An outgrowth o f  t h i s  d e s i g n  i s  a s p l i t  o u t e r  
metal housing which w i l l  p r o v i d e  a l l  t h e  f u n c t i o n s  
mentioned a b o v e ,  but  which w i l l  a lso  g r e a t l y  s i m p l i f y  
t h e  assembly  o f  t h e  v a r i o u s  parts which c o n s t i t u t e  
t h i s  meter. The two h a l v e s  o f  t h e  housing c a n  be 
j o i n e d  by screws o r  by welding.  With  t h i s  d e s i g n  it 
is a l s o  possible  t o  cast  t h e  magnet ic  c o r e s  i n t e g r a l  
w i t h  t h e  housing.  
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The i n v e n t i o n  d i s c l o s u r e  was i n c l u d e d  w i t h  a S e r .  No. 7 5 , 0 3 7  ( ' 3 4 0  p a t e n t ) .  

(Krohne d e p o s i t i o n  e x h . ,  K-4 a t  0 3 1 1 3 ,  0 3 1 1 4 ,  03115) .  

379. Only t h e  f lowmeters  o f  F i s c h e r  and P o r t e r  o f  two i n c h e s  and above  

are manufactured i n  a c c o r d a n c e  w i t h  t h e  ' 9 8 2  p a t e n t .  ( R i e s t e r  Tr .  a t  434) .  

380. According t o  Mr. R i e s t e r ,  " jo ined."  means t o  f a s t e n  t o g e t h e r  and t h e  

r e s u l t a n t  c o n f i g u r a t i o n  l o o k s  l i k e  one piece. Mating has sort o f  t h e  same 

c o n n o t a t i o n .  Where parts are mated t h e y  e s s e n t i a l l y  become one piece. 

Welding ,  b r a z i n g  and h e a t  s h r i n k i n g  are a form o f  j o i n i n g .  I n  t h e  MINI-MAG 

t h e  j o i n t  between t h e  t u b e  f l a n g e s  and t h e  housing i s  welded. 

one o f  t h e  j o i n t s  i s  welded and t h e  o t h e r  j o i n t  i s  press-fit i n t o  a r i n g  which 

i s  s u b s e q u e n t l y  welded t o  t h e  housing.  ( R i e s t e r  Tr. a t  4 6 0 , 4 6 1 ) .  

I n  t h e  K MAG 

381.  The ALTOFLUX was f i r s t  s o l d  i n  t h e  U n i t e d  S t a t e s  on August 2 4 ,  

The DELTAFLUX was first s o l d  i n  t h e  U n i t e d  S t a t e s  on Novemkr 2 4 ,  

Krohne p u b l i c l y  i n t r o d u c e d  i t s  magnet ic  f lowmeters  w i t h  ceramic f low 

1982 .  

1 9 8 2 .  

t u b e s  i n  June 1 9 8 2  a t  t h e  Achema t r a d e  show i n  F r a n k f o r t ,  F e d e r a l  R e p u b l i c  o f  

Germany, under t h e  d e s i g n a t i o n  "X-1000." ( h i g h  a c c u r a c y  model) and "DELTAFLUX" 

( l o w e r  a c c u r a c y ) .  (Beahm RX-1 a t  1 5 ;  Hofmann RX-11 a t  9 ,  T r .  a t  1661). 

382 .  Both  t h e  ALTOFLUX and DELTAFLUX flowmeters u t i l i z e  an aluminum 

o x i d e  ceramic l i n e r  w i t h  s i n t e r e d  p l a t i n u m  e l e c t r o d e s .  

n o t  used. 

A " l i n e r "  m a t e r i a l  is 

Krohne's meter u t i l i z e s  a f l o w  t u b e  made completely o f  99 .7  p e r c e n t  

pure  aluminum o x i d e  which i s  cast and t h e n  e o - f i r e d  w i t h  i n t e g r a l l y  minuted 

p l a t i n u m  e l e c t r o d e s  t o  form a v e r y  h a r d ,  a b r a s i o n  and c o r r o s i o n  r e s i s t a n t  f l o w  

t u b e .  The p l a t i n u m  e l e c t r o d e s  do n o t  depend on s p r i n g  l o a d i n g  and p las t i c  

materials f o r  s e a l i n g  p u r p o s e s ,  

t h e  wall o f  t h e  alumintrm o x i d e ,  forming  a n  e x c e e d i n g l y  s e c u r e  and permanent 

The e l e c t r o d e s  are permanent ly  s i n t e r e d  i n t o  

seal.  T h i s  c o n s t r u c t i o n  i s  s a i d  t o  be c o v e r e d  by Krohne America U. S. P a t e n t  
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4,507,975 and to be the basis of a Krohne America U.S. District Court suit 

alleging that Fischer and Porter's K-MAG infringes said patent. It is said 

that next to Krohne's aluminum oxide flow tube and platinum electrodes, the 

most important distinguishing feature of the Krohne's flometers is the very 

high accuracy rating, 1/2 percent, of Krohne's premier model, the X-1000 

magnetic flowmeter. (Beahm RX-1 at 15, 16, 17, 20). 

383. Friedrich Hofmann received his degree in Electrical Engineering in 

1968 from the Technische Hochschule, Darmstadt, Federal Republic of Germany. 

He began employment with Krohne Messtechnik GmbH in 1973 as Head of the 

Electrical Development Group which is responsible for developing the signal 

converters for Krohne's flowmeters. He is presently product manager for 

Krohne magmeter flowmeter and is responsible for design specification for 

service, repair, application and technical support. (Hofmann RX-11 at 1; 

Hofmann Tr. at 1661). 

I 

384. Mr. Hofmann testified that in the Krohne flow~neters of diameters 

two inches and above, in issue in the investigation, the housing does not 

serve as a magnetic return path and that what so serves is a magnetic, 

ferromagnetic strap wrapped around the spool piece and the coils of the 

flowmeter. Mr. Hofmann testified that more than 97 percent of the total flux 

passes through the straps. The straps are shown a8 8 in Fig. 1 of 

Mr. Liptak's witness statement. (Eofmann Tr. at 1662, 1663, 1669; Liptak 

cx-3). 

385. Mr. Hofmann testified that the housing of the Krohne flowmeter is 

made of cast or malleable iron and the magnetic properties of this material i s  

quite poor. The relative permeability of the material is said to be 

approximately 200 to 400 while the transformer iron or the magnetic strap iron 

used for the return path is said actually to have a relative permeability of 
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0 

8,000. The hous ing  i s  s a i d  t o  t a k e  o v e r  o n l y  v e r y  i n s i g n i f i c a n t  parts o f  the 

compress ive  f o r c e s  coming from t h e  f l a n g e s  t o  t h e  s p o o l  p i e c e .  

t h a t  t h e  a c t u a l  o r d e r  o f  magnitude o f  t h e s e  f o r c e s  t a k e n  o v e r  by t h e  housing 

i s  8 t o  10 p e r c e n t  o f  t h e  t o t a l  compress ive  f o r c e s  put  o n t o  the f l a n g e s  o f  the 

spool piece. M r .  Hofmann t e s t i f i e d  t h a t  i f  t h e  housing would take o v e r  more 

t h a n  

s p o o l  of t h e  p i p e  o r  t o  t h e  spool o f  t h e  u n i t  t h e n  t h i s  housing would be a t  

t h e  end o f  t h e  normal d e s i g n  limits of t h e  cast i r o n .  Mr. Hofmann t e s t i f i e d  

t h a t  t h e  Krohne housing n e v e r  broke  due t o  compress ive  forces. When a s k e d  

whether  Krohne conducted any  tests t o  determine  where o r  a t  what l o a d  t h e  

hous ing  would f a i l  under  compress ive  forces, Mr. Hofmann t e s t i f i e d  no because  

a c t u a l l y  t h e  hous ing  nad not  been d e s i g n e d  t o  take c o m p r e s s i v e  forces and t h e  

d e s i g n  of t h e  flowmeter i s  such  that i t  i s  o n l y  i n s i g n i f i c a n t l y  loaded by 

t h o s e  f o r c e s .  (Hofmann Tr .  a t  1669, 1670, 1671, 1672). 

It i s  s a i d  

25 p e r c e n t  of t h e  compress ive  forces coming from t h e  f l a n g e s  t o  t h e  

386. Cast iron housing was s e l e c t e d  because  cast  i r o n  i s  i n e x p e n s i v e ,  

easy t o  cast ,  and easy t o  machine. 

t h e  s e l e c t i o n  o f  cast i r o n  as t h e  housing.  (Hofmann Tr .  a t  1674). 

Hence mostly economica l  r e a s o n s  i n f l u e n c e d  

387. Mr. Hofmann t e s t i f i e d  t h a t  t h e  housing was n o t  c h o s e n  by  Krohne 

w i t h  any  c o n s i d e r a t i o n  f o r  b e a r i n g  compress ive  l o a d s  and that cast i ron  has a 

q u i t e  low t e n s i l e  s t r e n g t h  and i s  n o t  a v e r y  s t r o n g  o r  elastic  material. 

d i d  n o t  rely on any  documentary e v i d e n c e ,  i n c l u d i n g  test  d a t a ,  f o r  t h i s  

c o n c l u s i o n .  He also  t e s t i f i e d  t h a t  a d e s i g n  whereby t h e  housing would take 

s i g n i f i c a n t  compress ive  loaris would mean that t h e  d e s i g n  would be temperature  

dependent and hence any such  d e s i g n  would n o t  be  f i x e d .  

1675). 

He 

(Hofmann T r .  a t  1674, 

388. Mr. Hofmann t e s t i f i e d  t h a t  Krohne dur ing  the development o f  t h e  
' 

flowmeter d i d  v e r y  e x t e n s i v e  t e s t i n g  o f  t h e  s p o o l  pieces and a l s o  gave a n  

o r d e r  t o  a n  independent  a u t h o r i t y  i n  Germany, the TW, which is r e s p o n s i b l e  

227 



f o r  testing a l l  pressur ized  vesse l s  f o r  t h e  a b i l i t y  t o  bear pressure  and 

fo rces  which stress a vesse l .  

1983 a l l  s i z e s  of spool  p ieces  'from one-tenth of an inch  t o  four-inch w i t h  

regard t o  compressive fo rces ,  wi th  regard t o  p re s su re  bear ing c a p a b i l i t i e s ,  

This  a u t h o r i t y  was s a i d  t o  have t e s t e d  i n  e a r l y  

with regard t o  combined stresses as compressive f o r c e s  p lus  pressure  p lus  

bending moments and so on. It was s a i d  that  the  r e s u l t  of t h i s  t e s t i n g  was 

t h a t  Krohne has very high s a f e t y  f a c t o r s  i n  the  spool  p ieces ;  t h a t  as a r e s u l t  

of those tests Krohne made a determinat ion that i t s  spool  was s u f f i c i e n t l y  

w e l l  designed t o  withstand t h e  e n t i r e  compressive fo rces  t h a t  it would be 

subjected to .  (Hofmann Tr .  a t  1676, 1677, 1678, 1679). 

389. M r .  Hofmann t e s t i f i e d  t h a t  "[wle d id  some tests a t  Krohne" wi th  

regard t o  having a proper f l u i d  seal between f l anges  and spool  p ieces  wi th  

d i f f e rence  types of gaske ts  and hence d i f f e r e n t  torques had t o  be appl ied  and 

some tests were done "regarding s a f e t y  margins if those torques are 

exceeded." (Hofmann Tr .  a t  1688). 

I 

390. Mr. Hofmann t e s t i f i e d  that t h e  des ign  of t he  spool  p iece  was made 

under t h e  assumption t h a t  100 percent  of t h e  compressive f o r c e  and 100 percent  

of the pressure  f o r c e s  coming from t h e  l i q u i d  were taken over by the  spool  

piece.  (Hofmann T r .  a t  1689). 

391. Mr. Hofmann t e s t i f i e d  that where the  housing i s  exposed t o  a c i d  i n  

a chemical p l a n t ,  a c i d  may des t roy  t h e  liousing and i f  t h e  housing r e a l l y  takes  

over a high percentage of t he  f o r c e s  which a r e  put on the  spool  then the spool 

w i l l  break as soon as the  housing i s  destroyed.  He a l s o  t e s t i f i e d  t h a t  load 

t r a n s f e r  o r  load shar ing  between spool  and housing i s  dependent on the  

temperature of both o r  on the  temperature g rad ien t  between both and t h a t  t h i s  

is due t o  the  sh r ink  f i t  coupling between both; that the re  i s  not a f ixed  

' var i ab le  of t r a n s f e r  o r  load shar ing  between both; and t h a t  t he  spool p iece  
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was d e s i g n e d  t o  t a k e  o v e r  100 p e r c e n t  of a l l  forces put  on the f lowmeter .  

l o a d  t r a n s f e r r e d  from t h e  s p o o l  t o  the housing was said t o  be v e r y  dependent 

on t h e  temperature  of t h e  s p o o l  and o f  t h e  hous ing ,  and t h i s  was said t o  mean 

t h a t  t h e  ambient  temperature  i s  i n f l u e n c i n g  i t ,  t h e  f l u i d  temperature  may 

i n f l u e n c e  i t  and even dynamic changes  i n  f l u i d  temperature  w i l l  i n f l u e n c e  it. 

(Hofmann T r .  a t  1689, 1690). 

The 

392. M r .  Hofmann s t a t e d  t h a t  he i s  able t o  c a l c u l a t e  t h e  amount o f  

f o r c e s  t h a t  may be t r a n s f e r r e d  between t h e  spool  and t h e  housing i n  t h e  Krohne 

meters and t h i s  d a t a  i s  t h e  f r i c t i o n  f o r c e  between hous ing  and spool  p i e c e ;  

t h a t  t h e  f r i c t i o n  f o r c e  i s  determined by applying a force t o  t h e  s p o o l  piece, 

measuring said force and i n c r e a s i n g  s a i d  force u n t i l  t h e  spool piece i s  moving 

o u t  of t h e  housing.  

" y e s t e r d a y "  t o  r e c o n f i r m  t h e  data which "I remembered about . "  He c a l c u l a t e d  

t h e  typical compress ive  l o a d  v a l u e  on t h e  housing i s  less t h a n  10 p e r c e n t  o f  

t h e  t o t a l  c o m p r e s s i v e  load.  No documentary e v i d e n c e  was p r e s e n t e d  r e g a r d i n g  

t h e  data M r .  Hofmann remembered. (Hofmann Tr .  a t  1692, 1693, 1694, 1695, 

1696; RPX-26). 

M r .  Hofmann test i f ied t h a t  he d i d  t h e  c a l c u l a t i o n s  

393. Mr. Hofmann t e s t i f i e d  t h a t  even  assuming 25 p e r c e n t  o f  the t o t a l  

compress ive  load i s  t r a n s f e r r e d  t o  t h e  h o u s i n g ,  one would n o t  be able t o  

r e d u c e  t h e  wall t h i c k n e s s  o f  t h e  spool  i n  any s i g n i f i c a n t  amount. (Hofmann 

T r .  1696). - 

394. It i s  M r .  Hofmann's o p i n i o n  that t h e  p r i o r  a r t  CPX-22 f l o w n e t e r  was 

d e s i g n e d  t o  meet AC d r i v e  r e q u i r e m e n t s  and does  n o t  r e p r e s e n t  s i z e  and weight 

r e l a t i o n s  as t h e y  are shown a t  newer DC f i e l d  magnet ic  f lowmeters  o f  F i s h e r  d 

P o r t e r .  (Hofmann Tr .  a t  1724). 

395. In t h e  Krohne development o f  small s i z e d  magnet ic  f lowmeters  o f  

. s i z e  one i n c h  o r  l e s s ,  t h e  i n t r o d u c t i o n  o f  t h e  DC f i e l d  t e c h n i q u e  i n  1974 
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reduced, o r  has been u t i l i z e d ,  t o  reduce small-sized magnetic flowmeters from 

a weight of 45 pounds down t o  approximately seven pounds. (RX-175; Hofmann 

Tr .  a t  1725). 

396. The TW r e p o r t  was prepared by Tw, a p r i v a t e l y  owned organiza t ion  

i n  Germany. It conta ins  no test da t a  developed by Krohne. Krohne developed 

tes t  da t a  wi th  regard t o  the  fo rce  required t o  move t h e  spool  from the  housing 

and t h i s  has been done q u i t e  f requent ly .  When asked i f  t h e r e  are r e p o r t s  a t  

Krohne which i n d i c a t e  the  amount of f o r c e  requi red  t o  move t h e  spool  from the  

housing, M r .  Hofmann t e s t i f i e d :  "They have been done by these  procedures,  but  

i f  there  is everything a l l  r i g h t  maybe one takes a note  but that doesn ' t  make 

a report ."  M r .  Hofmann a l s o  t e s t i f i e d  t h a t  "I th ink  da ta  are a v a i l a b l e ,  but  

I'm not s u r e  about documents." H e  t e s t i f i e d  that the  d a t a  i s  not  necesaa r i ly  

on a piece of paper; t h a t  he th inks  t h a t  "part of the  d a t a  are i n  the  b r a i n  o r  

I 

the  memory of t he  people who are handling those t h i n g s  q u i t e  o f t e n ,  w i th  whom 

we check, is  everything a l l  r i g h t  aga ins t  d a t a  which they know from experience 

which are a l l  r i gh t . "  Mr. Hofmann t e s t i f i e d  that the  tests were done q u i t e  

f r equen t ly  a t  Krohne but  it is  a kind "not of production t e s t i n g ,  j u s t  a t es t  

making su re  t h a t  t o l e rances  and dimensions are a l l  r i g h t .  And i f  i t  is not 

a l l  r i g h t ,  we don ' t  document it every time.". The testimony was a l s o :  

Q. Is t h i s  par t  of q u a l i t y  c o n t r o l  a t  Krohne? 

A. It is a kind of production and development t e s t i n g  
and t e s t i n g ,  which sometimes has been done i n  
conjunct ion with redesigns o r  s e l e c t i n g  d i f f e r e n t  
materials o r  changing the  supply of housing o r  o t h e r  
th ings .  

Q. Have you looked f o r  any tes t  da ta  that was 
developed a t  Krohne? 

A. I d id  not need t o  see, f o r  I am involved i n  that 
by my p o s i t i o n  by the way I have t o  work wi th  people 
t o  cooperate.  
anywhere i n  my brain.  

And so I got  some da ta ,  which aga in  are 
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Q. So you g o t  a l l  t h i s  d a t a  from you own b r a i n ?  

A. Not a l l .  F o r  example, f r i c t i o n  c o e f f i c i e n t s ,  t h e  
t o t a l  range of f r i c t i o n  c o e f f i c i e n t s  between ceramics 
and housing is  stated anywhere i n  books. 

Q. L e t  me be s u r e  I unders tand your  t e s t i m o n y .  Is 
your  t e s t i m o n y  that a t  Krohne t h e r e  is no paper, no 
document, which c o n t a i n s  t es t  d a t a  r e l a t i n g  t o  t h e  
f o r c e  r e q u i r e d  t o  move t h e  spool  i n  t h e  hous ing?  

. . .  . . .  
The w i t n e s s :  (Directly)  
I have t o  say I don' t  know whether  t h e r e  are documents 
o r  n o t .  I have been informed las t  week on Wednesday 
t h a t  I have t o ,  Wednesday n i g h t ,  that I have t o  
participate h e r e ,  a n d ,  I d i d  n o t  have any time t o  
check which documentat ion is a v a i l a b l e  f o r  that. 

The TUV r e p o r t  s u b j e c t e d  t h e  X-1000 and DEF 200 f lowmetere  t o  the f o l l o w i n g  

tests:  

1. 

2. thermal  shock  tests a t  i n c r e a s i n g  and d e c r e a s i n g  

p r e l i m i n a r y  e x a m i n a t i o n  o f  drawings  f o r  c o n s i s t e n c y ;  

t e m p e r a t u r e s  f o l l o w e d  by tests f o r  s u r f a c e  c r a c k i n g ;  

3. b u r s t i n g  tests  w i t h  water as t h e  p r e s s u r e  medium; 

4. creep tes t s  w i t h  water as p r e s s u r e  medium; and 

5. b u r s t i n g  tests w i t h  i n s i d e  p r e s s u r e  and bending 
stresses. 

There i s  n o t h i n g  i n  the Tw r e p o r t ,  n o r  i n  a r e s e a r c h  r e p o r t  c o n t a i n i n g  a date 

of January 1 5 ,  1 9 8 2  (Exh. 29 )  n o r ;  s u r v e y  r e p o r t  (Exh. 2 8 ) ,  t h a t  shows t h a t  the 

Krohne housing does  n o t  share the compress ive  l o a d  exerted upon the Krohne 

meter o r  t h a t  t h e  Krohne s p o o l  i s  capable o f  support ing  a l l  t h e  c o m p r e s s i v e -  

f o r c e s  e x e r t e d  upon it by the end f l a n g e s  o f  a p i p e .  (Hofmann T r .  a t  1 7 2 7 ,  

1 7 2 8 ,  1 7 2 9 ,  1 7 3 0 ,  1 7 3 1 ;  S t e v e n s  CPX-10, Exh. 2 8 ,  Exh. 2 9 ,  Exh. 30 ) .  

397. When asked if i n  his t e s t i n g  o f  forces r e q u i r e d  a removal o f  the 

tube o r  t h e  s p o o l  from the hous ing ,  M r .  Hofmann conducted any  tests  t o  

determine  how much more o r  less f o r c e  would be r e q u i r e d  under d i f f e r e n t  . 
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temperature  c o n d i t i o n s ,  he t e s t i f i e d  t h a t  he d i d  n o t  t h i n k  t h a t  t h e s e  tests 

a c t u a l l y  have been done b e c a u s e  "we d i d  e x t e n s i v e  t e s t i n g  r e g a r d i n g  f l u i d  

temperature  and ambient  temperature  on t h e  whole u n i t  dur ing  development. And 

it n e v e r  showed up that t h e  housing a c t u a l l y  h a s  gone l o o s e  o r  a c t u a l l y  has 

compressed so much t h a t  t h e  ceramic c o u l d  n o t  b e a r  t h e  l o a d  from t h e  f l a n g e s .  

And so we had no r e a s o n  t o  do d e t a i l e d  t e s t i n g  w i t h  t h a t  r e s p e c t . "  (Hofmann 

Tr .  a t  1732) .  

398. The t e s t i m o n y  was: 

Q .  So that dur ing  t h e  development of t h e  flomneter, 
t h i s  magnet ic  f lowmeter  t h a t  i s  i n v o l v e d  h e r e ,  you d i d  
conduct  tests of  t h e  meter i n  which t h e  f l u i d  that was 
p a s s i n g  through t h e  flowmeter was a t  d i f f e r e n t  
t e m p e r a t u r e s ?  

A. Y e s ,  we did .  

Q. And d i d  you r e c o r d  that d a t a ?  

A. These  d a t a  are recorded.  

Q.  It is r e c o r d e d ,  is that your  answer?  It is 
r e c o r d e d ?  

A. What we r e c o r d e d  have been  s e v e r a l  i n f l u e n c e s  o f  
t h e  temperature  o f  t h e  f l u i d  on t h e  a c c u r a c y  o f  t h e  
whole u n i t .  

A. The temperature  o f  t h e  f l u i d ?  

A. Yes.  

. . .  
Q. And d i d  you check-  t o  see t h a t  t h e  housing '(rws 

t i g h t l y  s e c u r e d  t o  t h e  spool  o r ,  c o n v e r s e l y ,  t h e  s p o o l  
was t i g h t l y  e n c l o s e d  by t h e  housing d u r i n g  t h e s e  
d i f f e r e n t  temperature  t e s t s ?  

A. We d i d  n o t  f i n d  that i t  has  gone l o o s e ,  n e i t h e r  i n  
development nor  i n  practical a p p l i c a t i o n s .  And t h e s e  
are a p p l i c a t i o n s  up t o  f l u i d  t e m p e r a t u r e s  e x c e e d i n g  
200 d e g r e e s  C e n t i g r a d e ,  and t h e  housing o f  t h e  meter 
body f u l l y  thermally i n s u l a t e d  w i t h i n  t h e  p i p e  
i n s t a l l a t i o n s .  
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Q. 
h o u s i n g ,  even under t h o s e  extreme t e m p e r a t u r e s  t h a t  
you j u s t  mentioned i s  t h a t  c o r r e c t ,  s i r ?  

So that the s p o o l  was always t i g h t l y  h e l d  by t h e  

A. We d i d  n o t  tes t  how hard the s p o o l  o r  t h e  housing 
was g r i p p i n g  on t h e  spool ,  b u t  i t  n e v e r  happened under 
practical c o n d i t i o n s  that i t  has  gone loose,  t u r n e d  
o v e r ,  o r  gone apart, as you t o l d  y e s t e r d a y  o r  has been 
d i s c u s s e d  y e s t e r d a y ,  

Q. Now, have you t e s t e d  t h e  ceramic spool  t o  see 
whether it physical ly  gets shorter when s u b j e c t e d  t o  
compress ive  l o a d s  on the opposi te  f a c e s ?  

A. Yes. 

Q. D i d  you r e c o r d  that test  d a t a ?  

A. I remember j u s t  somebody t e l l i n g  me a v a l u e  
r e g a r d i n g  t h i s  t h r e e  i n c h ,  and I'm n o t  s u r e  if t h i s  
has been w r i t t e n  down. 

Q. So do you remember a v a l u e  f o r  the t h r e e  i n c h  
s p o o l ?  

A. Yes. 

Q. 
type which i s  b e f o r e  you i n  CPX-23? 

And when you say t h r e e  i n c h  spool ,  you mean t h e  

A. Yes.  

Q. The i n s i d e  d i a m e t e r  i s  three i n c h e s ?  

A. Yes. 

. . .  
Q. Now, I'm a s k i n g  whether at Krohne i n  Germany you 
s u b j e c t e d  t h e  spool  t o  a compress ive  f o r c e  by a p p l y i n g  
s u c h  f o r c e  t o  the o p p o s i t e  faces, and d i d  you measure . 

t h e  s h o r t e n i n g  o f  the l e n g t h  r e l a t i v e  t o  t h e  d i f f e r e n t  
compress ive  f o r c e s ?  

A. We have done t h o s e  measurements,  especially on the 
larger s i z e s  here. 

. . .  
A. Okay, the three i n c h  s i z e  here. CPX-23. And the 
v a l u e  I remember i s  a p p l y i n g  a f o r c e  o f  a p p r o x i m a t e l y  
800 k i lonewton.  
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. . .  
T h i s  reduced t h e  t o t a l  l e n g t h  o f  t h e  ceramic body 
approximate ly  one micrometer.  

Q. Now, one micrometer  is one m i l l i o n t h  o f  a m e t e r ?  

A. Yes. 

Q. 
ki lonewton and pounds, pounds per square i n c h ?  

And do you know t h e  c o n v e r s i o n  f a c t o r  between a 

A. . . So it should be 2 2 0  pounds, approximately.  

. . .  
Q. So t h a t  is about 1 7 6 , 0 0 0  pounds? 

A. Pes. 

Q. If my a r i t h m e t i c  is c o r r e c t ,  it  comes o u t  t o  about 
1 7 6 , 0 0 0  pounds. And 1 7 6 , 0 0 0  pounds a p p l i e d  t o  a t h r e e  
i n c h  ceramic s p o o l  caused  a r e d u c t i o n  in t o t a l  l e n g t h  
o f  about  one m i l l i o n t h  o f  a m e t e r ?  

A. One m i l l i o n t h  o f  a meter, that's t h e  v a l u e  I 
remember, yes. 

(Hofmann T r .  a t  1 7 3 2 ,  1 7 3 3 ,  1 7 3 4 ,  1 7 3 6 ,  1 7 3 8 ,  1739) .  

399. M r .  Hofmann is o f  t h e  o p i n i o n  if t e n  pounds o f  f o r c e  was a p p l i e d  t o  

t h e  s p o o l  it would c a u s e  some s h o r t e n i n g .  However i t  would be so 

i n s i g n i f i c a n t  as t o  be a l m o s t  unmeasurable.  (Hofmann Tr. a t  1 7 4 0 ) .  

400. M r .  Hofmann would expect t h e  d i a m e t e r  o f  a f l a n g e  t o  be i n c r e a s e d  

as a r e s u l t  o f  a compress ive  f o r c e  be ing  a p p l i e d  t o  t h e  o p p o s i t e  faces o f  t h e  

s p o o l  but v e r y  i n s i g n i f i c a n t l y ,  less t h a t  one micrometer.  (Hofmann Tr. a t  

1741) .  

401.  Mr. Hofmann t e s t i f i e d  about  a test at  Krohne i n  which a f o r c e  is 

a p p l i e d  t o  t h e  s p o o l ,  the- f o r c e  r e q u i r e d  t o  move the s p o o l  r ' e l a t i v e  t o  the 

housing was between 10,000 and 1 5 , 0 0 0  pounds. 

tes t  p e r s o n a l l y ,  

Mr. Hofmann d i d  n o t  perform t h e  

It was not  performed w i t h i n  h i s  viewing nor  in h i s  
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, 

p r e s e n c e .  

metal r i n g  which has a n  i n n e r  d i a m e t e r  s l i g h t l y  l a r g e r  t h a n  t h e  i n n e r  d i a m e t e r  

of t h e  housing so t h a t  the s p o o l  c a n  move f r e e l y  through t h e  r i n g .  

Hofmann t e s t i f i e d  that t h e  p i p e  f l a n g e s  a p p l i e d  a compress ive  f o r c e  a g a i n s t  

t h e  s p o o l  f l a n g e  o f  about  6 2 , 0 0 0  pounds, and t h a t  he conc luded t h a t  b e c a u s e  

t h e  amount of f o r c e  r e q u i r e d  t o  move t h e  spool  r e l a t i v e  t o  t h e  housing was 

Mr. Hofmann t e s t i f i e d  t h a t  i n  t h e  test t h e  housing is put  on a 

Mr. 

a b o u t  or  less t h a n  12 p e r c e n t  o f  t h e  t o t a l  compress ive  force, o n l y  12 p e r c e n t  

o f  t h e  compress ive  f o r c e  was s h a r e d  by t h e  housing. 

d i d  n o t  have any  f l a n g e  o r  member r e s t r a i n i n g  t h e  movement o f  t h e  s p o o l .  The 

s p o o l  was simply pushed r e l a t i v e  t o  t h e  housing.  (Hofmann Tr .  a t  1 7 4 7 ,  1 7 4 8 ,  

1 7 4 9 ,  1750) .  

I n  the test Mr. Hofmann 

402. M r .  Hofmann t e s t i f i e d  t h a t  Krohne t e s t e d  t h e  s p o o l  p i e c e s  up t o  

170,000 pounds and t h e  housing of  t h e  flowmeter has  n e v e r  been  damaged and 

hence t h e  housing takes o v e r  less t h a n  1 5  p e r c e n t  o f  t h e  load .  He a l s o  

t e s t i f i e d  t h a t  i n  h i s  o p i n i o n  t h e  housing was n o t  s h a r i n g  a s u b s t a n t i a l  part 

o f  t h e  l o a d  b e c a u s e  i n  h i s  e x p e r i e n c e  t h e  ceramic tube  has broken but t h e  

housing has not  broken. (Hofmann Tr .  a t  1 7 5 8 ,  1759) .  

403. Krohne's housing is a n  i n e x p e n s i v e  s t a n d a r d  cast i r o n .  (Hofmann 

Tr .  a t  1 7 6 0 ) .  

404 .  The evening  b e f o r e  t e s t i f y i n g  M r .  Hofmann a s k e d  A l t o m e t e r ,  a Krohne 

s u b s i d i a r y  who i s  producing t h e  pr imary  heads ,  t o  c o n f i r m  d a t a  t h a t  t h e  

magnet ic  r e t u r n  p a t h  o f  the Krohne Housing was poor  r e l a t i v e  t o  t h e  Krohne 

magnet ic  strap. The r e s u l t s  were r e p o r t e d  t o  t h e  w i t n e s s  t h e  morning o f  h i s  

tes t imony.  No documentary e v i d e n c e  showing s u c h  d a t a  was produced. (Hofmann 

Tr .  a t  1 7 6 1 ) .  

4 0 5 .  M r .  Hofmann t e s t i f i e d  that he  knows one v a l u e  f o r  t h e  t e n s i l e  

s t r e n g t h  o r  compress ion  s t r e n g t h  o f  t h e  i r o n  i n  t h e  housing and if one takes 
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t h e  l o a d  t h a t  i s  coming from t h e  f l a n g e s  and simply assumes t h a t  50 p e r c e n t  o f  

the l o a d  i s  t r a n s f e r r e d  t o  t h e  housing and t h e  c r o s s - s e c t i o n  o f  t h e  housing i s  

t a k e n ,  t h a t  by u s i n g  a compression c a l c u l a t i o n  o r  a c a l c u l a t i o n  o f  t h e  t e n s i o n  

i n  t h e  material, t h e n  t h e  compression o r  t e n s i l e  s t r e n g t h  o f  t h e  housing i s  

exceeded by a f a c t o r  o f  two. Mr. Hofmann however doesn ' t  know t h e  p e r c e n t a g e  

o f  carbon  i n  t h e  i r o n  of t h e  housing but  s t a t e d  i t  i s  a normal cast i r o n  w i t h  

a h i g h  c o n t e n t  o f  carbon.  Mr. Hofmann does  n o t  know where Krohne o b t a i n s  t h e  

hous ings  f o r  i t s  f lowmeters.  A t  Krohne t h e r e  should be a drawing that 

specifies t h e  type o f  material f o r  t h e  housing but  Mr. Hofmann does n o t  know 

w h a t  that is.  (Hofmann Tr. at  1 7 6 4 ,  1765) .  

406. Mr. Hofmann t e s t i f i e d :  

Q. Now, if you don't  know t h e  c o m p o s i t i o n  o f  t h e  
i r o n ,  t h e n  how c a n  you determine  i t s  t e n s i l e  s t r e n g t h ?  

A. 
k i n d  o f  hous ing ,  f o r  t h e  c o n s t r u c t i o n  o f  t h a t  hous ing ,  
f o r  t h e  t e n s i l e  s t r e n g t h  o f  t h e  i r o n  which i s  used f o r  
t h a t  housing.  I d i d  n o t  a s k  him f o r  t h e  type, f o r  t h e  
name o r  type d e s i g n a t i o n .  I j u s t  asked  him f o r  t h e  
t e n s i l e  s t r e n g t h .  

I have asked t h e  man who i s  r e s p o n s i b l e  f o r  that' 

Q. 
you have concluded t h a t  t h e  i r o n  i s  n o t  as s t r o n g  as 
t h e  ceramic material i n  t h e  t u b e ?  

Is it based on t h e  i n f o r m a t i o n  he gave you that 

A. There  are two facts t h a t  it i s  based on. The one  
fact a c t u a l l y  i s  t h e  t e n s i l e  s t r e n g t h  va lue .  
o t h e r  fact o r  i s  a p o i n t  which I mentioned ear l ier  
t h a t  we had breakage  o f  t h e  ceramic tube  but n e v e r  o f  
t h a t  housing. - 

Q. 
s t r o n g e r  than  t h e  tube?  

The 

Why c o u l d n ' t  that be because  t h e  housing i s  

A. If I l o o k  a t  t h e  compression data o r  t h e  t e n s i l e  
s t r e n g t h  data o f  any cast i r o n  o r  most cast i r o n ,  
especial ly t h o s e  which are i n e x p e n s i v e ,  t h e s e  data are 
v e r y  small i n  comparison t o  t h e  compression s t r e n g t h  
o f  ceramic. 

. . .  
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Q. The p e r c e n t a g e  o f  carbon  determines  t h e  
c h a r a c t e r i s t i c s  o f  t h e  i r o n ,  does i t  n o t ,  s i r ?  

A. It does.  

Q. And because  you don ' t  know t h e  p e r c e n t a g e  o f  t h e  
c a r b o n  you don't know t h e  c h a r a c t e r i s t i c s  o f  t h i s  i r o n  
used i n  t h e  Krohne hous ing ,  do you? 

A. I d i d  n o t  expect t o  be examined here in l e t ' s  s a y  
t h e  d e l i v e r y  d a t a  of some components,  I have e x p e c t e d  
t o  be examined h e r e  w i t h  r e g a r d  t o  t h e  magnet ic  f i e l d  
r e t u r n  p a t h  and w i t h  some o f  t h e s e  q u e s t i o n s  w i t h  
r e g a r d  t o  t h e  l o a d  s h a r i n g ,  but I d i d  n o t  have t h e  
f e e l i n g  that I have t o  ask f o r  specific material 
b e f o r e  I l e f t ,  and I am s o r r y ,  I d i d  n o t  have t h e  time 
f o r  that, and I j u s t  asked  f o r  t h e  d a t a  which are - - 
have been most important  i n  my p e r s o n a l  view, and one 
o f  them has been t h e  t e n s i l e  s t r e n g t h  o f  that i r o n ,  
but n o t  t h e  type d e s i g n a t i o n  o r  what else. I am s o r r y  
about  that. 

(Hofmann Tr.  a t  1 7 6 5 ,  1 7 6 6 ,  1 7 6 7 ,  1 7 6 8 ) .  

407. The Krohne housing is shrunk f i t  o v e r  t h e  s p o o l  so it holds  t h e  

s p o o l  w i t h  30,000 pounds o f  f o r c e .  

t h e  ceramic material o f  t h e  s p o o l ,  one would expect t h e  s p o o l  t o  f a i l  & f o r e  

If t h e  housing i s  s t r o n g e r  in t e n s i o n  t h a n  

t h e  housing f a i l s .  I n  practice Krohne h a s  found t h a t  t h e  s p o o l  has  f a i l e d  b u t  

t h e  housing h a s  never  f a i l e d .  (Hofmann T r .  a t  1769) .  

408 .  A Krohne I n s t r u c t i o n  Manual f o r  X-1000 Flowmeter states a t  9 t h a t  

"It i s  a b s o l u t e l y  e s s e n t i a l  that t h e  p i p e  f l a n g e s  be p l a n e - p a r a l l e l  i n  t h e  

t i g h t e n e d  down state." That means t h a t  t h e  ceramic is v u l n e r a b l e  t o  c r a c k i n g  

o r  breakage.  M r .  Hofmann t e s t i f i e d - t h a t  t h i s  warning i s - i n  h i s  o p i n i o n  i n  an  

o l d e r  e d i t i o n  of a manual;  t h a t  t h e  newer manual i n d i c a t e s  t h a t  t h e  

n o n p a r a l l e l i s m  may n o t  exceed  . 5  millimeters. (CX-94 a t  9 ;  Hofmann Tr. a t  

1 7 6 9 ,  1 7 7 0 ) .  

409. Mr. Hofmann t e s t i f i e d :  

Q. Now, you t e s t i f i e d ,  M r .  Hofmann, t h a t  t h e  r e l a t i v e  
p e r m e a b i l i t y  of the i r o n  housing has a c e r t a i n  Mu 
number. 
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A. Yes. 

0 

Q. And t h e  Greek le t ter  Mu is t h e  d e s i g n a t i o n  f o r  
p e n n e a b i l i  ty? 

A. Yes.  

Q. But you g o t  that from somebody else in your 
company. Is t h a t  c o r r e c t ?  

A. Yes. 

Q. And from where d i d  you g e t  t h e  p e r m e a b i l i t y  v a l u e  
f o r  t h e  magnet ic  strap used in t h e  Krohne meter, 
CPX-2 3 ? 

A. From t h e  same person  i n  o u r  company. 

Q. 
knowledge t h e  material o f  t h e  strap, t h e  magnetic 
strap used in t h e  Krohne meter? That  is CPX-23A. 

Do you know t h e  m a t e r i a l ?  Do you know o f  your own 

A. I don't  know exactly. I o n l y  asked f o r  t h e  
r e l a t i v e  permeability. 

Q.  So that your t e s t i m o n y  w i t h  r e g a r d  t o  which - - I 

w i t h  r e g a r d  t o  whether t h e  magnet ic  f l o w  p a t h  was 
p r i m a r i l y  through t h e  housing o r  primarily through t h e  
strap re l ied on t h e  i n f o r m a t i o n  g i v e n  t o  you by t h i s  
p e r s o n  a t  Krohne? 

A. Y e s ,  t h a t  is r i g h t .  

(Hofmann Tt. a t  1 7 7 1 ,  1 7 7 2 ) .  

410. There  are d i f f e r e n t  k i n d s  o f  cast i r o n  i n  t h e  housing of Krohne 

CPX-24 as compared t o  Krohne CPX-23. Mr. Hofmann knows t h a t  t h e  i r o n  o f  

. CPX-24 h a s  been s e l e c t e d  a c c o r d i n g  t o  i t a  magnet ic  p r o p e r t i e s .  B e  knows i t  

from t h e  fact  t h a t  t h e  sales department r e q u e s t e d  s e v e r a l  times f o r  a 

d i f f e r e n t  material f o r  some r e a s o n  and that A l t o m e t e r ,  who does t h e  d e s i g n  o f  

the magnet ic  parts and t h e  c o n s t r u c t i o n  o r  t h e  d e s i g n  o f  t h e  meters r e f u s e d  

because t h i s  material has been specia l ly  s e l e c t e d  a c c o r d i n g  t o  t h e  magnetic  

p r o p e r t i e s .  

housing. (Hofmann Tr.  a t  1773, 1 7 7 4 ) .  

The magnet ic  r e t u r n  p a t h  i n  Krohne CPX-24 is e s t a b l i s h e d  by t h e  
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411 .  I n  t h e  Krohne CPX-24 f lowmeter  a l a r g e  part o r  n e a r l y  t h e  t o t a l  

c o i l s  are e x t r u d i n g  o u t s i d e  of t h e  b o l t  c i rc le  and t h e  magnet ic  r e t u r n  p a t h  is 

beginning  a t  t h e  top o f  t h e  c o i l s .  

c o i l  and p a s s i n g  back t o  t h e  o t h e r  c o i l  are p a s s i n g  through t h e  c i r c u l a r  

p o r t i o n  o f  t h e  housing i n  CPX-24. 

through s e c t i o n s  i n s i d e  t h e  c ircle  o f  b o l t  h o l e s  and also s e c t i o n s  o u t s i d e  t h e  

c i rc le  o f  b o l t  h o l e s .  Every  f l u x  l i n e  t r a v e l s  v i t h i n  t h e  c i rc le  and a l s o  

t r a v e l s  o u t s i d e  t h e  circle.  (Hofmann Tr .  a t  1 7 7 4 ,  1 7 7 5 ,  1 7 8 0 ,  1 7 8 1 ,  1 8 1 5 ,  

1816, 1817) .  

A l l  of t h e  flux l i n e s  emerging from the 

The magnet ic  f i e l d  l i n e s  are p a s s i n g  

0 

412.  Mr. Roskam is t h e  manager o f  A l t o m e t e r ,  o r  managing d i r e c t o r  of 

A l t o m e t e r  Altometer. Altometer is a 100 p e r c e n t  company owned by Krohne. 

manufac tures  t h e  primary heads o f  t h e  magnet ic  flowmeters. (Hofmann T r .  a t  

1 7 8 0 ,  1 7 8 1 ) .  

413 .  When Mr. Hofmann was asked whether  he was aware o f  tests performed 

by Mr. Roskam o r  anyone else i n  h i s  group on t h e  effect o f  a p p l y i n g  bending 

f o r c e s  t o  t h e  ceramic t u b e ,  Mr. Hofmann tes t i f i ed :  "I a g a i n  want t o  refer  t o  

t h e  TUEV r e p o r t  I mentioned. 

diameter ceramic p i p e s ,  and t h e  smaller diameters have been selected 

especial ly b e c a u s e  t h e y  are most r e l a t i v e  t o  bending f o r c e s  a p p l i e d  t o  t h e  

f l a n g e  end o f  t h e  spool." (Hofmann Tr .  a t  1785) .  

There  have been done bending tests on small 

414 .  S i z e  of a magnet ic  f lowmeter  c a n  have a n  a b s o l u t e  b e a r i n g  on i t s  

s e l e c t i o n  i n  a t  least c e r t a i n  a p p l i c a t i o n s .  The s i z e  o f  t h e  mag head i t s e l f  

c a n  a f f o r d  t h e  a b i l i t y  t o  mount a f lowmeter  c l o s e r  t o  a wall. 

importance .  ( I g o e  Tr .  a t  8 2 6 ;  F o s t e r  Tr .  a t  8 7 6 ,  888;  Williams Tr .  a t  9 2 9 ;  

W h i t t i n g t o n  Tr .  9 4 9 ,  9 5 4 ,  9 5 9 ) .  

S i z e  c a n  be of 
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415. M r .  Hofmann c a l l e d  Mr. Roskam the evening b e f o r e  Mr. Hofmann 

t e s t i f i e d  and asked him t o  t e l l  his people t o  conduct two tests on a t h r e e  

i n c h  meter t o  make s u r e  o r  t o  confirm t h e  d a t a  that Hofmann has represented i s  

not o n l y  t h e  t h e o r e t i c a l  d a t a  but practically supported. 

1 7 8 8 ,  1789) .  

(Hofmann Tr. at 

416. A Krohne i n t e r n a l  r e p o r t  dated November 2 8 ,  1 9 8 0  f o r  "Draft o f  l i s t  

of r e s p o n s i b i l i t i e s  X-1000" states: 

as a magnetic back connect ion (as has been c o n v e n t i o n a l  f o r  many years already 

with our large Model 63 and 9 6 0  g e n e r a t o r s ) .  

"Round metal housing a l s o  t o  be employed 

The housing should if at  a l l  

p o s s i b l e  be below t h e  connect ing bolts." (CX-59 a t  1). 

417. Design o f  the X-1000 has been done a t  Altometer i n  combination w i t h  

a special c o n s t r u c t i o n  group. 

Krohne, Mr. Hofmann was i n  t h e  development department f o r  e l e c t r o n i c s .  

(Hofmann Tr. a t  1 7 9 2 ,  1793) .  

When development of t h e  X-1000 was going on a t  
4 

418. Krohne i n  t h e  e v o l u t i o n  o f  magnetic  flowmeters - 2 i n c h  s i z e  i n  

1 9 7 0  introduced a T e f l o n - l i n e d  flowmeter (MIDSlC). Its dimensions were 13.8"  

long by 9 .1  " wide by 1 5 . 4  " high. 

was AC. I n  1979 Krohne introduced a flowmeter (M950) that was 7.9" l o n g ,  7 . 2  

It weighed 77 pounds and i t s  e l e c t r o n i c s  

i n c h e s  wide and 9 .3  i n c h e s  high. I t s  weight was 29 pounds and i t  used DC 

e l e c t r o n i c s .  I n  1982 Krohne introduced t h e  X lOOO t h a t  was 4.1" long by 4.0"  

wide by 8 .6"  high;  It weighed 9 pounds and used DC e l e c t r o n i c s .  (RX-107). 

419. Krohne introduced i t s  f irst commercial magnetic flowmeter i n  1965.  . 

I n  1975-76 Krohne designed and manufactured a test wafer-type ( f l a n g e l e s s )  

flowmeter f o r  h y s s e n  S t e e l  Works a t  Duisburg, F e d e r a l  Republ ic  o f  Germany. 

Due t o  t h e  restricted space requirements ,  t h e  meter was i n i t i a l l y  i n s t a l l e d  
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was t h e  wafer-type. 

t h e  b o l t s  e x t e n d i n g  through the meter body, i t  was r e d e s i g n e d  t o  I n c o r p o r a t e  

f l a n g e d  end through which the b o l t s  passed o u t s i d e  t h e  meter body. 

f l a n g e d  v e r s i o n  was t h e  s u b j e c t  o f  a u t i l i t y  model a p p l i c a t i o n  i n  Germany, 

German p a t e n t  App. G 7619769,8. (Eofmann RX-11 a t  6 ,  17;  CX 101). 

Because  o f  cus tomer  c m ~ t r ~ !  w i t h  p o s s i b l e  c o r r o s i o n  i n  

The 

420. DC d r i v e  enhances  t h e  measur ing  c a p a b i l i t i e s  of t h e  magnetic 

f lowmeter  and a lso  d i m i n i s h e s  i t s  bulk .  The latter r e s u l t  i s  a consequence o f  

the d i m i n i s h e d  f i e l d  s t r e n g t h  r e q u i r e d  by DC d r i v e  systems. 

a t  4 ) .  

(Hofmann RX-11 

421. Part of  Krohne 's  deve lopmenta l  e f f o r t  was i n  t h e  d i r e c t i o n  o f  

r e d u c i n g  s i z e  and weight .  I n  t h e  1979 v e r s i o n  (M950) t h e  housing i s  made o f  

m a g n e t i c  material. I n  t h e  1970 v e r s i o n  (MIC51C) t h e  hous ing  was made of  

aluminum. The 1979 v e r s i o n  was f l a n g e d  b u t  t h e  t u b e  was n o t  ceramic. The 

t u b e  was o f  s t a i n l e s s  s teel  w i t h  a l i n i n g .  The term "primary"  means a meter 

and t h e  term "secondary"  means e l e c t r o n i c s .  From 1979 t o  1982 t h e r e  were no 

o t h e r  development o f  primaries a t  Krohne o t h e r  t h a n  what is shown i n  RX-107. 

The 1982 f lowmeter  is f l a n g e l e s s  and there i s  a r e d u c t i o n  in weight  o f  a b o u t  

o n e - t h i r d .  Mr. Hofmann t e s t i f i e d  that t h e  width  of  t h e  1982 f lowmeter  had 

been reduced due t o  a d i f f e r e n t  c o i l  c o n s t r u c t i o n .  (Hofmann Tr .  a t  1798, 

1799, 1800; RX-107). 

422. The u t i l i t y  model a p p l i c a t i o n  G 7619769,8 f i l e d  by Krohne i n  t h e  

German p a t e n t  off ice on June 22,  1976 was t o  a n  arrangement  o f  c o i l s  i n  a 

flowmeter o p e r a t i n g  in a c c o r d a n c e  w i t h  the i n d u c t i o n  method. F l a n g e s  on t h e  

meter made it p o s s i b l e  t o  c o n n e c t  t h e  meter t o  a n  e x i s t i n g  p i p e l i n e .  The 

meter d i d  n o t  i n c l u d e  a f e r r o m a g n e t i c  housing.  T h e r e  was a f e r r o m a g n e t i c  
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e n c l o s u r e  (strap) f o r  t h e  f i e l d  c o i l s .  Magnet ic  straps were used f o r  t h e  

r e t u r n  path.  The claim of the a p p l i c a t i o n  r e a d :  

C l a i m  

Arrangement of c o i l s  i n  a f l o m e t e r  o p e r a t i n g  i n  
a c c o r d a n c e  w i t h  t h e  i n d u c t i o n  method and 
c o n s i s t i n g  o f  a test  p i p e  that i s  s u p p l i e d  w i t h  
c o n n e c t i o n  f l a n g e s ,  o f  a t  least two s a d d l e  coi ls  
p o s i t i o n e d  symmetrically around t h e  test  p i p e ,  
and of two e l e c t r o d e s  p o s i t i o n e d  at  t h e  i n s i d e  of 
t h e  wall of t h e  p i p e  i n  t h e  center o f  t h e  saddle 
c o i l s  w i t h  t h e i r  axis e x t e n d i n g  p e r p e n d i c u l a r  t o t  
he l i n e s  of the f i e l d ,  c h a r a c t e r i z e d  i n  that e a c h  
c o i l  i s  mounted on a s t r i p  of i r o n  t h a t  rests 
a g a i n s t  t h e  t es t  p i p e  i n  t h e  form of a bow i n  t h e  
s e c t i o n  t h a t  e x t e n d s  parallel  t o  t h e  axis o f  t h e  
p i p e  and i n  t h a t  b o t h  s a d d l e  coi ls  are surrounded 
by a s e c t i o n  of i r o n  p i p e  t h a t  i s  more o r  less 
e q u a l  i n  w i d t h ,  whereby t h e  rest o f  t h e  space 
between t h e  i n t e r i o r  i r o n  c o r e  and t h e  o u t e r  i r o n  
jacket i n s i d e  t h e  s a d d l e  c o i l s  i s  completely 
o c c u p i e d  by a n  i r o n  component approximately as  
t h i c k  as t h e  c o i l .  

- 

The t h r e e  o r  f o u r  flowmeters made a c c o r d i n g  t o  t h e  u t i l i t y  model a p p l i c a t i o n  

were p o t t e d  w i t h  a p o l y u r e t h a n e  material. (Eofmann Tr .  a t  1804, 1805, '1806; 

a-101). 

423. Mr. Hofmann t e s t i f i e d  that Krohne d i d  n o t  do d e t a i l e d  tests on t h e  

housing d u r i n g  o p e r a t i o n  t o  d e t e r m i n e  how much o f  t h a t  housing i n  Krohne 's  

CPX-23 allows f o r  t h e  f l o w  o f  magnet ic  flux l i n e s  because  t h e  housing i s  n o t  

used f o r  t h e  m a g n e t i c  r e t u r n  path .  It was t e s t i f i e d  t h a t  t h e  m a g n e t i c  r e t u r n  

p a t h  i s  t h e  strap which i s  wrapped around t h e  coi ls  o r  which keep t h e  co i l s  i n  

place. (Eofmann T r .  a t  1808). 

424. M r .  Roskam has a degree i n  electric  t e c h n o l o g y  and measurement and 

c o n t r o l  t e c h n i q u e s .  After r e c e i v i n g  the d e g r e e  in a b o u t  1959 he f irst  worked 

f o r  a firm named A l t o  t h a t  was the predecessor o f  Al tometer .  He worked t h e r e  

f o r  about  two years as a s e r v i c e  t e c h n i c i a n .  I n  1962 he r e t u r n e d  t o  A l t o m e t e r  
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, 

(Alto) which at that time was brought up by Krohne. 

Altometer since 1962. 

the production of Krohne's electromagnetic flowmetere. 

only the primary portions of the electromagnetic flowmeters i.e. that portion 

of the flowmeter which is physically positioned in the flow line as opposed to 

the electronic portion of the flowmeter. (Roskam CPX-5 at 3, 4, 5). 

He has been employed by 

As managing director of ALtometer he is responsible for 

Altometer manufactures 

425. Altometer has about 150 employees of which around 100 are full time 

employees who report directly to Mr. Roskam's staff in Sliedrecht, Federal 

Republic of Germany. Four persons in Mr. Roskam's staff report directly to 

Mr. Roskam i.e. for administration Mr. Vonk; for production Mr. Van Andel; for 

engineering and quality Mr. Baars; and for development Mr. Ijmker. (Roskam 

CPX-5 at 6). 

426. Altometer has been manufacturing small electromagnetic flowmeters 

which contained ceramic liners or little pipes for a long time. Electrodes in 

those meters passed through the walls of the ceramic tube. There was a layer 

between the electrodes and the ceramic tube of Teflon which was introduced 

with spring pressure. 

in and then the electrodes i s  inserted to keep the electrodes compressed. 

Stainless steel or platinum was used as the material for the electrode. 

A hole is made in the ceramics and a ring of Telfon put 

, (Roskam CPX-5 at 7, 8, 9, 10). 

427. Figure 2, reference No. 3 of utility model application G 7 619 

769.8 filed in the German patent office on June 22, 1976 represents the - 

flangeless electromagnetic flowmeter made by Krohne around 1975 for a 

customer. (Roskam CPX-5 at 12, 13 14). 

428. Mr. Roskam was in charge of the development of the primary portion 

of the meter on the Krohne X-1000 project. (Roskam CPX-5 at 23). 
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429. M r .  Tromp was a s s i g n e d  t o  t h e  X-1000 p r o j e c t  t o  bui ldup t h e  housing 
I 

and t h e  c o n n e c t i o n  of t h e  housing w i t h  t h e  ceramic. A Mr. S t e v e n s  made 

theoretical c a l c u l a t i o n s  and drawings  d i r e c t e d  t o  t h e  primary. (Roskam CPX-5 

a t  26, 27). 

430. M r .  Roskam t e s t i f i e d  that metals c a n  be used f o r  p r e s s u r e  and 

t e n s i l e  f o r c e  and t h a t  one  c a n  a p p l y  p r e s s u r e  on ceramics o n l y .  Forces 

comprise b o t h  t e n s i l e  and p r e s s u r e  forces. When ceramic was c o n s i d e r e d  as a 

l i n e r  i n  the X-1000 project ,  bending forces were more of a c o n c e r n  t h a n  

c o m p r e s s i v e  f o r c e s .  (Roskam CPX-5 a t  32, 33). 

431. For t h e  manufac tur ing  o f  t h e  X-1000 o r  Delta Flux flowmeter, 

e l e c t r o d e s  are b u i l t  i n t o  t h e  ceramic, t h e  house i s  h e a t e d ,  and as a r e s u l t  

d the house g u t s  a larger diameter. The h e a t e d  house i s  p l a c e d  o v e r  t h e  ceramic 

t u b e  and it t h e n  cools  down and thereby i t  i s  f i x e d .  (Roskam CPX-5 a t  73). 

432. Altometer p u r c h a s e s  the h o u s i n g s  f o r  t h e  X-1000 and Delta Flux 

products .  Housings  are turned o u t  w i t h  v e r y  t i g h t  t o l e r a n c e s  a t  Krohne. 

(Roskam CPX-5 a t  74, 75). 

433. Mr. Roskam i n  d e p o s i t i o n  t e s t i f i e d :  

Q. Mr. Roskam, what f u n c t i o n  does the housing in t h e  
X-1000 and Delta Flux perform? 

A. P r o t e c t i o n  a g a i n s t  the environment ,  par t ia l  
c o n d u c t i o n  of the magnetic f i e l d .  I c a n ' t  t h i n k  o f  
a n y t h i n g  e lse  - - and it c o n t a i n s  a c o n n e c t i o n  box. 

Q. Does it l e n d  phys ica l  s u p p o r t  t o  t h e  c e r a m i c - c o r e ?  
.- 

A. Yes.  

Q. Does i t  l e n d  physical  support  t o  t h e  core w i t h  
respect t o  t h e  compress ive  forces which are exerted on 
the c o r e  dur ing  u s e ?  

, 

A. 
ment ioning  t h e  word " c o r e . "  

1 don ' t  know what you refer t o  when you are 
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Q .  The ceramic l i n e r .  

A. The housing r e i n f o r c e s  t h e  ceramic. 

Q. Does t h e  housing also l e n d  p h y s i c a l  support  t o  t h e  
ceramic l i n e r  w i t h  r e s p e c t  t o  any bending f o r c e s  that 
may be a p p l i e d  dur ing  i n s t a l l a t i o n ?  

A. Yes. 

(Roskam CPX-5 a t  82, 83). 

434. M r .  Roskam also t e s t i f i e d :  

Q. Does t h e  housing [ i n  t h e  Krohne ceramic 
c o n s t r u c t i o n ,  t h e  X-lOOO] i n  a n y  way s u p p o r t  t h e  
middle  p o r t i o n  of t h e  spool between o r  t h e  l i n e r  
between t h e  end o f  t h e  l i n e r ?  

A. No 

Q. Does t h e  housing support  t h e  l i n e r  t o  r e i r i f o r c e  
t h e  l i n e r  a g a i n s t  f l u i d  p r e s s u r e ?  

A. No. 

Q. Does t h e  housing s u p p o r t  t h e  l i n e r  o r  r e i n f o r c e  
t h e  l i n e r  a g a i n s t  c o m p r e s s i v e  f o r c e s  when i t  is 
mounted i n t o  a p i p e l i n e ?  

. . .  
A. No. 

(Roskam CPX-5 a t  98, 99). 

435. Mr. S t e v e n s  has n o t  r e c e i v e d  a formal  degree .  His s p e c i a l t y  i s  

heavy e n g i n e e r i n g .  The e n g i n e e r i n g  i s  g e n e r a l  e n g i n e e r i n g  and c o n t r o l  

t e c h n i q u e s ,  measurement and c o n t r o l  t e c h n i q u e s .  He began h i s  employment w i t h  

Krohne i n  1954. He is i n  c h a r g e  o f  t h e  of f ice  o f  t e c h n i c a l  d r a f t s m a n  a t  

- 

Krohne. He worked o n t o  t h e  development o f  t h e  X-1000 o r  DELTAFLUX f lowmeter  

a t  end o f  1980. ( S t e v e n s  CPX-10 a t  4, 5). 
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436, Mr. Stevens i n  the development o f  the X-1000 and DELTAE'LUX 

flometer cooperated in the design work. A t  meetings he attended the forms 

and the processing of  the ceramic material was discussed, Krohne wanted t o  

get pieces o f  ceramic tubes f o r  compression tests. The samples obtained were 

I simply tubes  w i t h  electrodes inserted. Stevens participated i n  the testing of 

the pieces. (Stevens CPX-10 a t  6, 7, 8, 9). 

437. Krohne d i d  a compressed a i r  test t o  check the seal between the 

ceramic material and the electrode. Krohne also tested f o r  the tightness of 

the platinum electrode. (Stevens CPX-IO at  10). 

438. Mr. Stevens tes t i f  ied : 

Q. Can you describe t o  me w h a t  that document is [dep. 
exh. 30]? 

A. This is a report issued by the technical 
supervisory agency on tests made on aluminum oxide 
bodies, ingots. 

Q.  
this institution f o r  testing? 

D i d  Krohne submit an electromagnetic flowmeter t o  

A. Yes. 

Q.  D i d  this company test the entire flowmeter o r  just 
portions o f  it? 

A. Only portions o f  it. 

Q. And 

A. The 

Q. For 

what portions d i d  i t  test?  

ceramic body. 

what reason d i d  they test the ceramic body? 

A. We wanted t o  receive a test cert i f icate issued by 
an independent organization, and at the same time we 
wanted t o  have confirmation of our own tests.  

(Stevens CPX-10 a t  23, 24). 

246 



Admissions  By Respondents  

439 .  In a r e s p o n s e  d a t e d  A p r i l  2 5 ,  1 9 8 6  r e s p o n d e n t s  a d m i t t e d :  

(a) The Sybron B r i t i s h  p a t e n t  1 , 4 2 4 , 8 7 5  shows a n  e l e c t r o m a g n e t i c  
flowmeter t r a n s d u c e r  having a s t a i n l e s s  steel c o v e r  (10). 

(b )  
f lowmeter  t r a n s d u c e r  which does  n o t  have a c y l i n d r i c a l  metal housing 
s u b j e c t e d  t o  a compress ive  f o r c e  effecting a f l u i d  seal. 

The Sybron B r i t i s h  p a t e n t  1 , 4 2 4 , 8 7 5  shows a n  e l e c t r o m a g n e t i c  

(c) The Sybron B r i t i s h  p a t e n t  1 , 4 2 4 , 8 7 5  shows an e l e c t r o m a g n e t i c  
f lowmeter  t r a n s d u c e r  which does  n o t  have a c y l i n d r i c a l  metal housing 
which j o i n s  w i t h  e l e c t r o m a g n e t i c  co i l s  t o  d e f i n e  a magnet ic  c i r c u i t  
t h e r e w i t h  . 
(d) S i n c e  December 2 0 ,  1 9 8 3  Krohne America I n c .  has o f f e r e d  f o r  sale and 
s o l d  in t h e  U n i t e d  S t a t e s  ALTOFLUX X-1000 and DELTAFLUX magnet ic  
f lowmeters .  

440. The b a s i c  problem to  be s o l v e d  by t h e  i n v e n t i o n  o f  t h e  ' 982  p a t e n t  

was a lower  cost m a g n e t i c  f lowmeter  system which was s o l v e d  p r i m a r i l y  by t h e  

r e d u c t i o n  i n  m a t e r i a l s ,  e l i m i n a t i o n  of f l a n g e s ,  u t i l i z a t i o n  o f  t h e  housing f o r  

m a g n e t i c  r e t u r n  p a t h  and u s e  o f  s o l e n o i d  c o i l s .  

p a t e n t  i n v o l v e d  r e c o g n i z i n g  that t h e r e  was o n l y  needed a d i a m e t e r  and a half 

o f  meter as far as l e n g t h ,  t h a t  t h e  housing also became t h e  m a g n e t i c  r e t u r n  

p a t h  and t h a t  t h e  c o i l  system c o u l d  be g r e a t l y  s i m p l i f i e d .  A d i a m e t e r  and a 

half l e n g t h  was s u f f i c i e n t  t o  e l i m i n a t e  e x t e r n a l  e f fects  from magnet ic  

f l a n g e s .  (Schmoock CPX-13 a t  5, 6) .  

The i n v e n t i o n  o f  t h e  ' 9 8 2  

441 .  R e f e r r i n g  t o  a Schmoock- invent ion  d i s c l o s u r e  d a t e d  J u l y  1 2 ,  1 9 7 9  

and t h e  a s s o c i a t e d  drawings  ( B a t e s  0 3 1 1 6  and 0 3 1 1 7 )  which was t h e  basis f o r  

Schmoock U.S. p a t e n t  no. 4 , 2 5 3 , 3 4 0  ( respondents '  d e p o s i t i o n  e x h i b i t  K-4),  

Schmoock t e s t i f i e d  t h a t  the drawings  are t h a t  o f  a f l a n g e l e s s  f lowmeter ;  that 

t h e  purpose o f  t h e  metal housing i n  t h e  drawings  i s  a magnet ic  r e t u r n  p a t h  and 

a l s o  a m e c h a n i c a l  s t r u c t u r e  t o  hold t h e  meter i n  t h e  t u b e  and t o  ho ld  t h e  b a s e  
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for t h e  e l e c t r o n i c s  t h a t  Will be added; t h a t  t h e  purpose  o f  t h e  tube is t o  

ho ld  t h e  l i n e r  and t h e  e l e c t r o d e  system; that t h e  l i n e r  i s  a n  i n s u l a t i n g  

material t h a t  p r e v e n t s  c o n t a c t  for  t h e  f l u i d  by e v e r y t h i n g  except t h e  

e l e c t r o d e s ;  and that t h e  housing takes c o m p r e s s i v e  forces through t h e  s p o o l  

(Schmoock CPX-13 a t  1 5 ,  23,  34, 52 ) .  

441a. Schmoock t e s t i f i e d :  

Q. 
mini-mag series o t h e r  than a l i n e d  s t a i n l e s s  
steel spool? 

Is t h e r e  any  o t h e r  s p o o l  that you u s e  i n  you 

A. 
We are again-- 

T h a t  is t h e  only t h i n g  that is b e i n g  s o l d .  

. . .  
Q. And i n  t h e  ceramic spool d e s i g n ,  t h e  spool 
will be g u t t e d  up a g a i n s t  t h e  p i p e  f l a n g e s ?  

A. Yes.  

Q. 
f o r c e s ?  

And it will have t o  w i t h s t a n d  t h e  c o m p r e s s i v e  

A. Yes.  

. . .  
Q. T h e r e  is no o t h e r  s p o o l  e l e m e n t  t o  h e l p  t h e  
ceramic take t h e  compress ive  forces? 

A. No. T h e r e  is t h e  housing.  

Q. Does t h a t  also have a gap i n  any  o f  t h e  u n i t e  
between t h e  housing when it is i n s t a l l e d  and t h e  
p i p e  f l a n g e s ?  - 
A. Pes. 

Q. T h a t  is af ter  t h e  b o l t s  are t i g h t e n e d  and 
t h e r e  is s t i l l  some gap? 

A. Yes .  

Q .  
c o m p r e s s i v e  f o r c e s ?  

So t h e  housing d o e s n ' t  d i r e c t l y  bear any 

A. No d i r e c t l y .  I n d i r e c t l y ,  



, 

Q. I n d i r e c t l y  v i a  t h e  ceramic s p o o l ?  

A. Yes. 

Q. So, e f f e c t i v e l y ,  t h e  ceramic s p o o l  r e c e i v e s  
opposing f o r c e s  from t h e  p i p e  f l a n g e s  a t  e i t h e r  
end and i s  immediate from t h e  r e a c t i o n  f o r c e  o f  
t h e  housing which t h e  ceramic s p o o l  i s  f o r c e d  
when t h e  b o l t s  are t i g h t e n e d ?  

. . .  
Q. And from t h e  --let me r e p h r a s e  t h e  q u e s t i o n .  

The ceramic s p o o l  r e c e i v e s  opposing f o r c e s  
from, on t h e  one hand, t h e  p i p e  f l a n g e s  a t  e i t h e r  
end of t h e  s p o o l ,  and on t h e  o t h e r  hand, from t h e  
r e a c t i o n  f o r c e s  o f  t h e  hous ing ;  is that c o r r e c t ?  

A. I have a problem h e r e .  I am no t o t a l l y  
familiar w i t h  t h e  mechanics of that German 
system. 
f o r c e  i s  t r a n s m i t t e d  t o  t h e  body o r  how much t h e  
body v i t h s t a n d s  o f  t h e  compress ive  f o r c e  of t h e  
f l a n g e s .  I j u s t  s imply  do n o t  know because  t h i s  
d e s i g n ,  l i k e  I s a i d ,  came o v e r  from Germany and 
we are simply documenting i t  f o r  our  product ion .  

How much--I d o n ' t  know how much t h e  

Q. Is it f a i r  t o  say t h a t  t h e  ceramic s p o o l  i s  
i n  c o n t a c t  w i t h  t h e  housing? 

A. It i s  i n  c o n t a c t  w i t h  t h e  housing v i a  
two-inch s t a i n l e s s  s teel  bands t h a t  are welded t o  
t h e  housing . 
Q. 
between t h e  p i p e  f l a n g e s ?  

And t h e  ceramic s p o o l  i s  a l s o  squeezed 

A. Yes. 

Q .  And a c o m p r e s e i v r f o r c e  i s  a p p l i e d  t o  t h e  
ceramic s p o o l  when t h e  b o l t s  on t h o s e  p i p e  
f l a n g e s  are t i g h t e n e d ?  

A. Yes. 

Q. And some part o f  that f o r c e  i s  a l s o  
t r a n s m i t t e d  through t h e  ceramic s p o o l  t o  t h e  
housing? 
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A. That I can't answer with c e r t a i n t y .  That  
would depend on how-I guess in t h e   customer'^ 
g a a k e t s ,  He could use gaskets so t h e r e  would be 
no f o r c e  a p p l i e d  t o  the  housing o r  you could use 
gaskets that would transmit  a p o r t i o n  t o  the 
housing. 

Q. To whom do you r e p o r t ?  

A. John Yard, 

Q. To whom does Mr. Yard r e p o r t ?  

A. Hubert Riester. 

(Schmoock CPX-13 a t  51, 52,  53, 54). 

441b. Horst Focks who started wi th  Krohne in 1962 and became c e n t r a l  

buslness  manager f o r  sales and marketing in 1982 t e s t i f i e d  i n  deposi t ion:  

I (cpx-11 a t  4 ,  11, 15-19): 

Q. Did t h e r e  come a time, Mr. Focks, when part 
became aware of any d iscuss ions  a t  Krohne 
regarding a f l a n g e l e s s  magnetic flowmeter? 

A, Yes. 

. . .  
Q .  When was that? 

A ,  About 1965, '66. 

Q .  
your awareness o f  these first diacuseions .  

Please describe t h e  c ircumstances  surrounding 

. . .  
A. As far as I can remember, it was a t  a sales . 
discuss ion .  

. . .  
Q. Do you recall what was said? 

A. Not i n  detail  
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Q. T e l l  u s  g e n e r a l l y  what was s a i d .  

A. As far as I c a n  remember, it was a d i s c u s s i o n  
about  one p a r t i c u l a r  a p p l i c a t i o n  where i t  was 
n e c e s s a r y  t o  r e d u c e  t h e  volume o f  t h e  f lowmeter .  

. . .  
Q. 
d i s c u s s i o n  r e g a r d i n g  t h e  a d v i s a b i l i t y  of having a 
f l a n g e l e s s  f lowmeter?  

Did t h e r e  come a time when a g a i n  t h e r e  was a 

A. NO. 

Q. 
deve lop  a f l a n g e l e s s  flowmeter? 

Did t h e r e  come a time when it was d e c i d e d  t o  

. . .  
A. T h e r e  have been d i s c u s s i o n s  on how t o  reduce 
t h e  s i z e  of magnet ic  f lowmeters .  

Q. And t h e  f i rs t  such  d i s c u s s i o n  was in 1 9 6 5  or 
'66; is t h a t  c o r r e c t ?  

A. T h a t ' s  r i g h t .  

Q. Was t h e r e  a n e x t  d i s c u s s i o n ?  

A. As far  as r e d u c t i o n  of s i z e  is c o n c e r n e d ,  
t h e r e  were c o n t i n u o u s  d i s c u s s i o n s .  

Q. Describe f o r  us  t h e  f irst  such  d i s c u s s i o n  
where you recall  t h e  p a r t i c i p a n t s .  

A. I t h i n k  i t  was 1981. 

Q. Who was p r e s e n t  a t  t h e  d i s c u s s i o n ?  

A. Mr. Rademacher-Dubbick, M r .  Roskam, Mr. 
Mohrmann and myself. T h a t ' s  what I c a n  recall .  

Q. Do you recall  what was said a t  t h i s  
d i s c u s s i o n ?  

-- 

A. The q u e s t i o n  i s n ' t  clear t o  me. 

Q. What d i d  you say a t  t h i s  d i s c u s s i o n ?  

A. I advocated  r e d u c i n g  t h e  s i z e  of t h e  magnet ic  
f lowmeter .  

. . .  
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Q. Do you recall  generally what Mr. Dubbick said? 

A. I t h i n k  he was i n  favor o f  the project. 

Q. 
project? 

And Mr. Roskam, was he i n  favor o f  the 

A. As far  as I can remember, yes. 

Q, 
flowmeter having a smaller volume? 

For what reason were you i n  favor o f  a 

A. The technical possibilities f o r  this existed, 

Q. What were the advantages, if any, o f  such a 
project? 

A. 
systems o f  flowmeters. 

It made it possible t o  compete w i t h  other 

Q. I n  particular what other systems o f  
flowmeters would you compete w i t h ?  

A. Vortex flowmeters, instruments. 

Q. Any others? 

A. Oval gear counters, differential pressure 
systems , turbine counter s 

Q. And other large-sized magnetic f lowmeters? 

A. Ultrasound flowmeters. 

Q. Any others? 

A. I can't t h i n k  o f  any others a t  the moment. 

Q. Would such magnetic flowmeters having a 
smaller volume also compete wi , th  existing 
magnetic flowmeters? - 

A. No. 

Q. Was i t  intended that these magnetic 
flowmeters having a smaller volume would 
establish a new market? 

A. Yes. 

. . .  
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442. Sales  o f  magnetic flowmeters by Krohne Gmbll. t o  Krohne America were 

n s  foll.ows (in u n i t s ) :  

Jan. -0c t . 
1985 - 1984 - 1983 - 

ALTOFLLR 
PELTAFLUX 

(SX-1, a t  1 1 ,  hns. t o  I n t .  No. 8 ( f ) ) .  

h47. S a l e s  o f  m g n e t i c  f l o m e t e r s  hy Krohnc Amcrfcn were ns fol lows ( f n  

 ini its): 

1985 - S984 - 1983 - 1982 - 
ALTOFLUX 
DELTAFLUX 

(Rrx-12). 

f144. S a l e s  o f  magnetic flowmeters by Krohne America o f  meters two inches 

n r  IarRer were as fa l lows ( i n  u n i t s ) :  

ALTOF’LUX 
DELThFLlY 

(Pl?X-12) .  

445. 1:rohne America imported magnetic flowmeters from Krohne 

Cctmany bctaeen 1lR3 and lCrI85. O f  t h e s e ,  Krohne Amerfca sold from C!P? 

through 3/86 .  O f  the sold by Krohne Anericn, were o f  s i z c s  two. 

inches or g r e a t e r  sold a f t e r  1983. (SX-3  a t  1 1 ,  hns. t o  I n t .  P!o. e€,  SX-11, 

A t t .  A ;  F P J - 1 2 ) .  . \  

h 4 6 .  Fetween 1 / 3 4  and 3/86  FhP sold nagnct ic  flowmeters;  o f  t h c c r ,  

nn cstimgted percent ,  o r  were o f  s i z e s  2 inches o r  l a r g e r .  (CY-? n t  
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4h7. 1:rohnc's s a l e s  Kcpresented percent of t o t a l  Krohne and FbP 

c 111:s J n  L ? C 4 ,  percent i ri  L3R5, n n d  percent in the f l r s t  qiinrtcr of 

1986 (based on: Krohne 2-4 inches  i n  diameter ;  percent o f  F&P s a l e s ) .  (FF 

4b4, 490). 

DOMESTIC INDUSTRY 

h 4 n .  Prior t o  the hearinR, complainant s t i p u l a t e d  t h a t  i t s  EIIMI-MAC and 

K3lAC;  flowmeters i n  s i z e s  l e s s  than two inches were not made i n  accordance 

wJth the c la jms  o f  the patent i n  issue. Therefore ,  the  domestic indiistry f o r  

the  purpose of t h i s  j n v e s t i e n t i o n  c o n s i s t s  o f  FECP's f a c i l i t i e s  devoted t o  the 

research ,  development, manufacture, marketinl! and serv ic ing  of  the FIIMI-EthC 

and K-FIAG meters in s izes  two inchcs and above. ( J o i n t  Resp. t o  Order 7 n n d  

I 

9, n t  4 ) .  

Ah?. F h P  s e l l s  two models of flowmcters manofnctured under the  ' 0 8 2  

p n t ~ n t ;  these  flowmeters are designated by the trade names IlINI-ElAC and 

Y-rfAC. The ' 9 C 2  patent  issued on Pecemher 20, 1183. (CX-7_ n t  5 ;  PX lfifi). 

45n. !lfMI-EfAG can handle the vast  ma jor i ty  of aqueous so lut ions  and 

s l u r r i e s ,  whether v i scous ,  c o r r o s i v e ,  d i r t y  o r  abras ive .  It conta ins  a 

nnn-mngnatjc spool havlng R molded o r  ETFE fluoropolymer, TEFZEL l i n e r ,  whfch 

has e s s e n t i a l l y  the same outstanding r e s i s t a n c e  t o  chemicals  R S  Tef lon.  The 

I~IT~JZ-FfhC is of fered  w i t h  two corros ive  r e s i s t a n c e  e lec t rode  holder matcrinls: - 

t n n t n l u m  o r  zirconium. The e l e c t r o d e  i t s e l f  1s tungsten carb ide .  (CX-l., 5-6) 

(151. The K-EiAG i s  e s s e n t i a l l y  the same a s  the !lINI-!tAC In I t s  

constrrict ion and operat ion.  The K-EIAG is provided w i t h  a ceramic flow spool  

f o r  those a p p l i c a t i o n s  f o r  which the  Tefze l  liner i s  not sui ted.  The T:-?LlC 1 s  

. of fered  only w i t h  platinum e l e c t r o d e s .  (CX-1 a t  fi). 



4 7 1 .  Yhe I i I ~ ~ l - ~ ' A C  and K-IlAC may he  purchased w i t h  e i t h e r  i n t e g r a l  or 

y r . 1  lr c I v c t i o n l c s .  YIC intc.Crnl c l c c t r o n i c s  o r  s i g n a l  c o n v e r t e r  is mounted 

on the flowmeter i t s e l f  while  remote e l e c t r o n i c s  a r e  mounted a t  a s t anda rd  

d i s t a n c e  of 30 meters, (lo@ f e e t )  w i t h  o p t i o n  f o r  g r e a t e r  d i s t a n c e s .  

Approximately p e r c e n t  of FbP's s a l e s  a r e  w i t h  remote e l e c t r o n i c s .  

(SX-22; CX-12; SX-15; SX-16; Tr. 4 9 2 ) .  

U 3 .  Approximations of how many o f  FbP's t I INI-NAG and K-NAC meters  a r e  

sold  w f t h  remote e l e c t r o n i c s  have ranged from p e r c e n t .  

P\espondents in t h e i r  r e p l y  f i n d i n g s  s t a t e  t h a t  on ly  about 45 t o  50 pe rcen t  of 

t h e  FhP s a l e s  a r e  w t t h  remote e l e c t r o n i c s .  S t a f f  p u t s  f o r t h  t h i s  f i g u r e  ns 

~ 1 1 .  (SS-5 Ans. t o  f n t .  KO. 2 (€-E); FRPF C 12b.; RFF E130; SFP 121; 

CPF 721) .  

454. F&P's r e s e a r c h  and development program in t h e  U.S. employed 

npprouimntcly pt-ople i n  1383, peop lc  i n  1982 and people i n  1981. 

( c - 1  a t  fi). 

455. r&P h n s  n t o t a l  of sqiiare f e e t  o f  i t s  llorsham f n c i l t t v  

clcrlfcatccl t o  r r s P < i r c h ,  development a n d  t p q t i n E  o f  i t s  flnnp,ele!ss 

clcctromngnet  i c  F lo ime te r s .  These f a c i l i t i e s  i n c l u d e  v a r i o u s  o F f i c c s ,  

r lrnftInE n n d  l a b  spncc and a model making shop. (CX-1 a t  6) .  

4 7 6 .  In a d d j t i o n  t o  s t anda rd  o f f i c e  equipment,  t h e  equipment \!sed hv FhF 

for r n q t n r c h ,  devrlopment and t e s t i n g  o f  i t s  MI7!I-!lAC a n d  K-ITAC 1 ncliidc.: 

c ~ p r r i m c n t a l  f l ow t e s t i n g  f a c l l i t i e s  a n d  model making equipment.  V J t h  r c q p r c t  

t o  t h e  e l e c t r i c a l  components, F&P's r e s e a r c h  avd development eqiiipment 

fnclurtes v a r i o u s  e l e c t r o n i c  equipment i n c l u d i n g  o s c i l l o s c o p e s ,  d i g f t a l  v o l t  

r e t e r s  and a CAD/rN: computer f o r  p r i n t i n g  c i r c u i t  development. F h P  also 

i r t i l i z e s  v a r i o u s  environmental  t e s t  equipment in the  r e s e a r c h ,  develnpment In.' 

tn . : t . tng  of i t s  ! I IMI- l fAC and K-tIAG p r o d u c t s .  (CX-1 n t  6 - 7 ) .  
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457. 'Lliew a r c  approximately f u l l  tine employees devoted t o  

rcxc; ircI i ,  development and test fnR o f  F&J"s ~lI~~I- ! lA( ;  and K-FIAC prodirr  t c .  TIin1:c 

i nc lride engineers ,  dra f t ing ldes ign  employees, 

t echnic ians ,  a model maker and a t e c h n i c a l  w r i t e r .  (CX-1 a t  7). Although 

s t a f f  suggested,  based on Nr. Schmook deposit ion test imony,  t h a t  there  are  

approximately individuals  devoted t o  R&D r e l a t e d  t o  the products a t  i s s u e ,  

Mr. Schmook was r e f e r r i n g  t o  the number o f  persons assigned t o  the flow 

product and a n a l y t i c a l  instrument development group and there  fs no evidence 

that  the f igure  he gave was r e l a t e d  s o l e l y  t o  the i n d i v i d u a l s  working on the 

meters i n  i ssue.  (CPX-13 Schmook T r .  a t  55). 

458. F&P has spent approximately on Rhn r e l a t e d  t o  the 

products a t  i s s u e ,  and normally hudgcts approxinately  percent of  i t s  gross  

sa1c.s on RhD f o r  a11 products. (SX-GS; SX-6 Ans. t o  f n t .  T!o. 21 a t  26; CX-1 
I .  

#It 7 4 ;  cx-34). 

Y h P ' s  TOTAL U . S .  RhD RVDCET 

1379 
1980 
1981 
1982 
1383 
1984 
1985 

1 9 7 3  
198Q 
1381 
1?C2 
1383 
1?84 
1985 
Tota l  

459 .  F&P dedicates  approximately square f e e t  o f  i t s  IJarminstcr : 

f a c i l i t y  and approximately square f e e t  of  i t s  Vineland, l?ew Jersey 

p l a n t  t o  manufacture, repa i r  and q u a l i t y  c o n t r o l  n c t i v j t i e s  f o r  i t s  ?iIT?T-!!AC 

nnd K-TfAG prodricts. sqimre f e e t  o f  t he  nhove 6escribcrl 



I , I ( -  i liLlcs arc <Iccl icated t o  t c s t i n g  and c a l l b r a t i o n  of  t h e s e  p r o d u c t s .  (CX-A 

I t  1 ) .  

460.  Equipment used f o r  t h e  m a n u f a c t u r e ,  r e p a i r  and  q u a l i t y  c o n t r o l  o f  

F & P ' s  MINI-MAC and IC-HAG p r o d u c t s  i n c l u d e s  a s o p h i s t i c a t e d  machine s h o p ,  

t e s t i n g  equipment  and f l o w  l o o p  c a l i b r a t i o n  equipment .  ( C X - 4  n t  2 ) .  

461. FbP employs a p p r o x i m a t e l y  p e o p l e ,  on a f u l l  time hasis, f o r  t h e  

mnntifnct t i re ,  r e p a i r  and q u a l i t y  c o n t r o l  f o r  t h e  p a t e n t e d  meters. These 

c n p l o y e c s  i n c l u d e  m a c h i n i s t s ,  mechan ica l  p a r t s  assembly  employees ,  e l e c t r o n i c  

nsscmhly  employees ,  q u a l i t y  c o n t r o l  i n d i v i d u a l s ,  mani i factr i r fng e n g i n e e r s  n n d  

prorltict e n E i n e e r s .  ( C X - 4  a t  2 ) .  It s h o u l d  be n o t e d  however ,  t h a t  i n  a n  

n n s w c r  t o  a s t a f f  i n t e r r o g a t o r y  t h e  number of i n d i v i d t i n l s  so employed WDS p u t  

.I t There  is no e x p l a n a t i o n  f o r  t h i s  d f s c r e p a n c y .  (SX-6 Ans. t o  T n t .  

r h .  2 a t  5). 

462. FbF's d e s i g n  e n g i n e e r s  have a t  l e a s t  a h a c h e l o r ' s  d e g r e e  fn e i t h c r  

mcchnnicnl  o r  e l e c t r i c a l  e n g i n e e r i n g ,  and o v e r  h a l f  of them have m a s t e r ? '  

r leqree i n  an  e n g i n e e r i n g  d i s c i p l i n e .  (Tr. a t  35-99). 

463. FhP's cus tomers  i n c l u d e  major ,  domes t i c  p n r t i c i p n n t s  i n  t h e  

p e t r o c h e m i c a l ,  pu lp  and paper, f o o d ,  m e t a l ,  m i n i n c ,  e l e c t r i c a l  power 

R e n c r n t i o n ,  mar ine  and a e r o s p a c e  i n d u s t r i e s .  O the r  c u s t o m e r s  i n c l u d e  

mnnt i fnc t t i rc rs  who p r o c e s s  raw m a t e r i a l s ,  and munic ipnl  i t i e s  and i n d t i s t r f e . :  

t h a t  reqrrire w a t e r  and sewage t r e a t m e n t  and c o n t r o l .  (CX-2 n t  2 ) .  

4 6 4 .  FbP employs a p p r o x i m a t e l y  f u l l  time sales p e r s o n s ,  s a l e s  

s u p p o r t  p e r s o n s  and fndependen t  m a n u f a c t u r i n g  r e p r c s e n t a t j v e  firms. FFrF 

h n s  a p p r o x i m a t e l y  s e p a r a t e  s a l e s  o f f  i ces  l o c a t e d  t h r o u g h o u t  t h e  co i tn t rv  

Inclu(1in):  r e R i o n n l  o f f i c e s  l n c n t e d  In r k t J  York ,   lou us ton, Chicago a n d  A t l n n t n .  

(C-? n t  2 ) .  



4115. T'SI' a l s o  cmploys regional  engineers w i t h  respec t  t o  s a l e s  and  

percent of their  t ime,  and the marketing personnel ,  percent o f  t h e i r  

tlrne, t o  the s a l e  and marketing o f  MINI-MAG a n d  K-MAG products. (CX-2).  

466. Since the MINI-MAG was introduced i n  1381,  and the K-MAG i n  1985, 

FhP has s p e n t  c l o s e  t o  on adver t i s ing  these  products. (CX-2, n t  

467. Advert is ing,  marketing and s e l l i n g  expenditures f o r  the  EIINI-PlhC 

nnc? K-rlAC For thc years 19P1 through 1905 a r e  as fo l lows:  

1381 
1982 
1983 
1984 
1 3 8 5  

(CS-2, a t  3 ) .  

4hR. A s  o f  Dcccmhcr 32, 7385, PhP cmploycd approximately pcr snnc :  

i n  t h o  U n i t e d  S t a t e s .  F & P  provides b e n e f i t s  for i t s  employees, inclridfnp, 

f l rn i ip  11 € e  insurnncc,  sick pay, h o s p f t a l i z n t i o n ,  and siirEj.cal and mcdfcnl 

h r l n r f i t s .  FbP has a non-contributary, defined hencfft compensation p l n n  f n r  

IT . !? .  employees that  meet c e r t a i n  e l i g i b i l j t y  requircrnents. (CS-3 a t  2 ) .  

463 .  FbP a l s o  provides b e n e f i t s  such a s  an incent ive  savings p l a n ,  unr!r?r 

which common shares o f  the company may be purchased by most employees. (CY-? 

nt 2 ) .  

1170. When FhP began to  manufacture i t s  P I I N I - H A G  and K-MAG f l o m e t e r s ,  f t  

t l i6  n o t  m o d i f y  a n v  of i t s  e x € s t i n &  equipment. Rather ,  F6P c a p i t a l i z e d  i t s  

v 3 r l o u s  equipment needed t o  manufacture, t e s t  and market the patented m e t e r .  

T n i t i n l  c a p i t a l i z a t i o n  took place in 1981. (CX-4 a t  2 ) .  
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4 7 1 .  I .&P Ii'is expcnded o v c r  in t o o l i n g  and a s s o c i a t e d  equlprnent 

I I ~  VP f ~ ~ r  the tfesfgn and dpvclppment cf  tl ie manufac tur ing ,  t e s t i n g  and r e p a t r  

p r o c e s s e s  used f o r  t h e  p a t e n t e d  m e t e r s .  (CX-4 a t  2 ) .  

4 7 2 .  T h i s  c a p i t a l i z a t i o n  inc luded the purchase o f  die  c a s t  t o o l i n g ,  

c a l i b r a t i o n  r i g s ,  investment c a s t i n g  dies and i n j e c t i o n  molding equipment, 

i n c l u d i n g  dies a n d  v a r i o u s  welding f i x t u r e s .  (CX-4 a t  2) .  

473. F6P has developed v a r t o u s  manufac tur ing  i n s t r u c t i o n s  f o r  both the 

m c c h n n i c n l  and e l e c t r i c a l  PIIITI-FlAG and K-PUG components. TbP has a l s o  

drve loped s p e c i f i c  t n s p e c t f o n  procedures  € o r  the s ip ,na l  w j r i n g ,  IT-S w i r f n c ,  

p o t t i n g  t e c h n i q u e s ,  l i n e r s  and probes used i n  t h e s e  products .  (CX-4 a t  3 ) .  

4 7 4 .  FhP employs s o p h i s t i c a t e d  q u a l l t y  c o n t r o l  procedures  w h i c h  hegin a t  

t h e  "components l e v e l "  and c o n t i n u e  through f i n a l  assembly.  A f u l l y  

niitomated, e l e c t r o n i c  t e s t i n g  f a c i l i t y  i s  l o c a t e d  i n  V i n e l a n d ,  Ncw J e r s e y .  

r&F r e c e n t l y  expended more than € o r  t h e  l a r g e s t ,  most modern 

c n l t b r a t i o n  f a c i l i t y  i n  t h e  United S t a t e s .  (CX-4  a t  3 ) .  

4 7 5 .  F6P has developed a h y d r o s t a t i c  t e s t  and c a l i b r a t i o n  procedurc! t o  

a s s u r e  t h a t  t h e  !lINI-I4AG and K-PUG m e t e r s  meet a d v e r t i s e d  p r e s s u r e  and 

ncciirncy r a t i n g s .  rhP a l s o  has developed s p e c i f i c  veldiny: p r o c e d u r e s ,  

eqiilpment and j i g s  Including a t e s t  and welding p o s f t i o n e r  f o r  t h e  mnniifActure 

of thc I? INI-FIAC and K-PMC m e t e r s .  ( C X - 4  n t  2). 

4 7 6 .  )!any o f  the  above procedures  ( F F ' s  4 7 1 - 7 5 )  r e l - a t e  solely t o  t h e  

~fII7T-lUG and K-IlAC m e t e r s .  lIowever, t h e y  may also be used for manufacturc ,?nd 

t e s t i n g  o f  o t h e r  f l o m e t e r s .  (CX-4 a t  4 ) .  

4 7 7 .  F&P a n t i c i p a t e s  i n v e s t i n g  an a d d i t i o n a l  w i t h i n  t h e  neYt 

tTw y p n r s  t o  enhance the mnnrifacturinp, f n c i l i t i e s  f o r  the PfI1TI-tiAG and  K-f'AC 

mctprc;. ( C X - 4  a t  3 ) .  



f 1 7 f l .  E'&p has applied a predetermined engineering time system t o  t h e  

! ! l l !L- :MC.  ( C X - 4  a t  4 ) .  

4 7 3 .  T h e  s a f e t y  methods w h i c h  have been i n  p lace  a t  FbP w i t h  respec t  to  

the production o f  o t h e r  products remain. However, it i s  contemplated t h a t  

w j t h i n  the  next  year an improved v e n t i l a t i o n  system w i l l  be i n s t a l l e d  i n  view 

O F  the pott ing techniques used by F6P i n  the  manufacture o f  i t s  FIIUI-EMG and 

K-!fAG products.  (CX-4  a t  4 ) .  

480.  FbP has a l s o  developed speci f ic  procedures f o r  the  production o f  

the IIIIJI-NAG and K-PlAG. These procedures cover  a l l  phases o f  manufacturing, 

process jnq and equipment t e s t i n g  o f  hoth the  e l e c t r o n i c  and mechanical 

components. (CX-4 a t  4 ) .  

481. Below i s  a t a b l e  of  a summary o f  the manufacturing costs f o r  F6P's 
I 

FlIITI-?!AG and K-MAG meters o f  s i z e s  two inches  and l a r g e r  (in d o l l a r s ) . *  

SIZE - 

K-llAG 

SIZE 

2: IRCONIUM 

COST - 

TATITALlrEl 

2 
3 
4 

*These manufacturing c o s t s  were c a l c u l a t e d  hy adding a standard handling 
charge of 11 percent t o  the purchase p r i c e  of  the  raw m a t e r i a l  t o  a r r i v e  a t  a:  
"standard c o s t "  f i g u r e  f o r  m a t e r i a l s .  To the  "standard c o s t "  f i g u r e  the c o s t  
of  machining, assembling and t e s t i n g  the  p a r t i c u l a r  product was added. This 
l a t t e r  c o s t  f i g u r e  is arr ived  a t  by using the hourly r a t e  f o r  each department, 
includine hoth d i r e c t  labor  and overhead. (CX-4  a t  5 ) .  
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hC:. Tho :!I!:l-!,L"di a n d  k:-!lAG flowmeters may be broken  down i n t o  f o u r  

r-q.jor ccmyonents :  s p o o l  cor iponent ,  s p o o l  housiny: component ,  e l e c t r o n i c  

component and e l e c t r i c a l  hous ing  component.  The a n n u a l  p r o d u c t i o n  c a p a c i t y  

€or  t h e  MINI-MAG and K-MAG a r e  summarized below. 

ANNUAL PRODUCTION ACTUAL 
cot IPONFNT CAPACITY PRODUCTS 

19C2  Spoo l  Component 
Spoo l  Housing 
Component 
E l e c t r o n i c  Component 
E l e c t r o n i c  I lousing 
Component 

1.983 Spool  Component 
S p o o l  ITousing 
Component 
E l e c t r o n i c  Component 
Etec t r o n  i c  1Ious i nR 
Component 

1 " I t  Spool  Component 
Spool  Ilousing 
Component 
E l e c t r o n i c  Component 
Elec t ron  i c IIous i n g  
Component 

1085 

Spoo l  Component 
Spoo l  IIousing 
Component 
E l e c t r o n i c  Component 
E l e c t r o n i c  Housing 
Cornponcn t 

( C X - 4  a t  6-7). 

483. The a c t u a l  p r o d u c t i o n  f i g u r e s  above  a r e  based  on t h e  a c t u a l  i r n i t s  

s o l d  f o r  t h e  y e a r s  shown and do n o t  i nc l r ide  t h e  d i v e r s i o n  o €  any equipment  

f r m  o t h c r  p r o d u c t i o n  a c t i v i t i e s .  F u r t h e r ,  t h e  f i g u r e s  shown r e p r e s e n t  [ i n f t s  

prodi iccd h y  equipment  d e d i c a t e d  e x c l u s i v e l y  t o  t he  p r o d u c t i o n  of t h e  l!IT!l-?LlC 
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alld !-.-!bW products. 

1 . i c . l r *  tlint the prcsent prbJuction cqulpment f o r  tlie ~ I I N I - l L K  and K-ElAG 

Tlic proc!LIction capac i ty  t igurcs were calct i la tcd on the 

products are only operating on a one s h i f t  b a s i s .  Moreover, the equipment i s  

present ly  operating a t  one-half of i t s  production capaci ty .  Therefore ,  by 

f u l l y  r e a l i z i n g  present equipment c a p a b i l i t y ,  FbP could double i t s  production 

cnpnci ty  on a one s h i f t  bas i s .  It can then q u a d r u p l e  that basis  by running 

said equipment on a two s h i f t  schedule. T h i s  schedule would not e f f e c t  the 

q u a l i t y  o f  FSP's products nor would i t  require  the purchase o f  any addit ional  

equipment. However, i t  would require  employing addit ional  machine operators 

ant1 technic ians .  ( C X - 4  a t  8 ) .  

h R 4 ,  Y&P has promotcd the products n t  i ssue a t  various trade shows and 

p r f n t s  and d i s t r i b u t e s  t e c h n i c a l  brochures,  manuals, v i sua l  a i d s  and t ra in ing  

l t t c r n t u r c .  (CX-2 a t  3 ;  CX-11; CX-12; CX-36 - CS-33). 
I 

485. FSP's MINI-NAG a n d  K-EfAG f lowmeters incorporate numerous e l e c t r o n f c  

, i n d  mechanical components w h i c h  arc! supplied by more t h o n  vendors. .Less 

than percent o f  the MINI-EfAG components a r e  manufactured outside thc 

llnited S t a t e s .  ( C X - 4  a t  6 ) .  

486 .  F o r  t h o  K-FMG, F&P purchases the c a s t  ccrnmic s p o o l  € o m  i t s  Ccrmnn 

stihstrllary which sources them from a German suppl ier .  (CX-l+ a t  6). 

'487. The proportionate value of the ceramic s p o o l  v i z  n v i z  the t o t a l  

c o s t  o f  raw mater ia l s  and components used to  mnnufacture the K - M C  f l o w c t c r ,  

inclrrsivc of tabor c o s t s  and general  administrat ion cxpenscs ,  i s  apprnuimtclv  

percent.  (SX-46, Ans. t o  I n t .  No. 5). 

A88. K-EMG s a l e s  represent approximately percent o f  F&F's s a l e s  tinrlnr 

the '083 patent .  (SX-46, Ans.  t o  I n t .  No. 5).  



4t.?. I'&F m a i n t a i n s  a f i n i s h e d  i n v e n t o r y  f o r  t h e  NINI-FlAG and I:-FfAG 

r i ~ i t c r s .  Below is a summary of FbF's y e a r  end i n v e n t o r y ;  however ,  s i z e  i s  n o t  

accoun ted  for. 

PARTS 
($000) 

1981 
1982 
I983 
1384 
1385 

FINISHED GOODS 
( $000)  

T@TAL INVENTORY 
( $000)  

(CX-7 a t  7). 

SUBSTANTIN, I N J U R Y  

430.  F&P's s a l e s  r evenue ,  gross p r o f i t s ,  net p r o f f t s ,  and sales volume 

f o r  i t s  I.lINI-PlAC and K-FMG f lowmete r s  a r e  as f o l l o w s  ( i n  thousands  of d o l l a r s  

and i i n l t s ) :  

1382 1.983 1384 1 9 8 5  1/ Jan.-Mar. 
1986 

S a l e s  Revenue---- 
Gross Prof i t s - - - -  
Net Prof its------ 
Un i t S n 1 c s ------- 

- - S a l e s  Revenue---- - 
Gross Prof  I.ts---- - - - 
TJe t Profits------  - - - 
Iln i t Sa 1 es------- - - - 

1/ S a l e s  of t h e  Y,-ElAG began i n  April 1985. - 
(CX-.? a t  5; SX-5, A n s .  t o  I n t .  Po. 7 ( a - b ) ;  FX-21 a t  007A27-28). 

h ? I .  T'bP d o e s  not m a i n t a i n  s a l e s  and p r o f i t n b i l i t v  f . IEures  on the  h i s i s  

of r l n i t  s t z e  f o r  EIINI-?IAG and K-IWG f l o w n e t e r s .  (RPX-14 a t  2-2, 7!0. n). 

437 .  F b r ' s  magne t i c  f l o m e t e r s  of two I n c h e s  and  q r e a t e r  i n  d t a m c t c r  

, r c p r c s e n t  a p p r o x i m a t e l y  p e r c e n t  of  i t s  u n i t  s a l e s .  T h i s  estlmntr!  t,.nq m i r l r -  

hi. T h P ' c ;  hiisincss manager f o r  f low p r o d t i c t s ,  who h a s  h e l d  t h n t  p n s i t i o n  s i n c c  



, . 1 1 , ( % ~ 1 r -  17Ct1. Ilie business manager has r e s p o n s l b i l i t y  f o r  the  s a l e  o f  all f l o w  

proJrictS inclutling NINI-~LIC and K-IUC flowmeters, arid is thoroughly fami l inr  

w i t h  F6P f i n a n c i a l  data such as p r o f i t s  and s a l e s .  ( n i m m ,  T r .  a t  , 480-81, 

493. Krohne's u n i t  s a l e s  o f  f l a n g e l e s s  magnetic flowmeters o f  sizes 2-11 

inches accounted € o r  the fol lowing percentages o f  i t s  t o t a l  f l a n g e l e s s  

magnetic flowmeter u n i t  s a l e s  during 1983-84: 

494. The items that  accounted f o r  the  d i f f e r e n c e  between FbP's  s a l e s  

p r i c e  and i t s  net p r o f i t  a re  s a l e s  expenses percent o f  net b i l l i n g s ) ,  

I nriministration expenses percent o f  net b i l l i n g s ) ,  and i n t e r e s t ,  R h D ,  and 

corpornte expenses percent of net b j1 l ing.s) .  (SX-6 ,  Ans. t o  I n t .  No. 

A95. A3 of Ikcemhcr 3 1 ,  1985,  FbP had the fnllowing nirmher o f  flo~mr!tr!rr. 

I n  inventory: 

(SX-7 ,  h n s .  t o  I n t .  No. 7(d) ) .  

43fi. FhP's end of  year inventory f o r  p a r t s  a n d  f inished FIIITI-EIAC a n d  

F:-~UC flowmeters was a s  fol lows (1,000 o f  d o l l a r s ) :  

Par ts  Finished Goods Tota l  

{CS-2  nt 7 ) .  

h " 7 .  In 1355, F&P's p r n d i i c  t ion capac i ty  €or  the rlITTI-llAG f l o m c t e r ,  h3qc1-I 

on one s h i € t ,  w a s  units pct qwrlrtcr. (SX-6, Ans. t o  I n t .  VO. 3 ) .  



T I ~ P  nvcrnll rfnrket 

4911. FhP's estimate of 1986 market demand f o r  f langeless electromagnetic 

flowmeters is in excess of 10,000 flowmeters, based on FbP's estimated sales  

of about 4,000 t o  5,000 flowmeters and i t s  estimate o f  a percent market 

share. (SX-6, Ans.  to  I n t .  No. 10). 

498(a). FSP's market share i n  the magnetic flowmeter market (flanged and 

f langeless)  was estimated i n  an independent study (Frost and Sullivan Report) 

a t  2 7  t o  30 percent. Krohne's market share was not c i t e d  individually, a s  

Krohnc was included w i t h i n  a group of firms w i t h  a combined market share of 20  

tn 2 2  percent. (CX-20 a t  00411). 

49P;(b). The Frost and Sullivan study i n  w h i c h  market share information 

w n s  estlmnted was c i ted by respondents i n  regard t o  United States  market share 

C n f o r m n t i o n  f o r  f langeless electromagnetic flowmeters. Respondents have 

relfed on Frost and Sullivan reports a s  l a t e  as 1985, i n c l u d i n g  written 

reports risjng Frost and Sullivan information, i n  assessing the flowmeter 

rnarkct. (SX-1, SX-?, Ans. to I n t .  No. 36; SX-3, SX-4 a t  I n t .  No. 8 ( g > > ;  

CPX-11, Focks Pep. a t  31-37). 

40P(c). Bnsed cn a n  assumption o f  an F6P market share of 27 percent i n  

the mncnetic flowmeter market, and that  percent o f  FSP's snles of 

FlnnReless flowmeters are 2-4 inches i n  diameter, s a l e s  and market shares in 

the  magnetic flowmeter market, 2-4 inches i n  diameter, wotrld he as f O l l o r v  

( r r n i  t s  n n d  percentages) : 

1982 1983 1384 1385 
units Z -- units X -- units  Z -- units  2 -- F& p --_---- 

Kro hne---- 
C t her----- 

Tot a 1--- 
(rF 4LL, 4 3 0 ,  4 9 7 ,  498(a) ,  43E((b)). 
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49R(d) Using complainant's market share es t imate  o f  p e r c e n t ,  r n t h p r  

tl1;in the 2 7  percent derived from the Frost  and Sul l ivan  report  on w h i c h  

respondent r e l i e s ,  would increase  Krohne's market share because the r e s u l t a n t  

est imated market would be smal ler .  (See - FF 498(a-c)) .  

499. There a r e  a number of manufacturers o f  various types o f  

flowmeters. The following is a l i s t i n g  of the major types o f  flowmeters:  (1) 

d i f f e r e n t i a l  pressure; ( 2 )  magnetic ;  ( 3 )  t u r b i n e ;  ( 4 )  p o s i t i v e  displacement;  

(5) v a r i a b l e  a r e a ;  (6) mass f low; (7) u l t r a s o n i c ;  and ( 8 )  vortex.  (Rx-fl6-lfl6; 

RX-I 50). 

500. Narket demand f o r  magnetic flowmeters was f o r e c a s t  t o  dec l ine  by 

about 4 percent i n  1986. (CX-20 a t  004c12). 

501. The F6P K-E!AG was not intended t o  replace  the  TCPZKL-lined 
lr 

IlItTI-KAG, b u t  was intended t o  be sold f o r  those a p p l i c a t i o n s  beyond the l i m i t s  

o f  the NINI-PMC. These include a p p l i c a t i o n s  where temperature i s  between 2 5 0  

degrees and 356 degrees Fahrenhei t ,  where s a n i t a r y  requirements a r e  s t r i c t  

(i.c. t lni ry  products) ,  and where abrasion or corros ion  r e s i s t a n c e  is 

important. 

04402, Cl4UJh; RI'X-9, Dewey Dep. a t  3 0 ;  W e s t e r ,  T r .  a t  470-71; CX-1, R i e s t e r  

CJS a t  6 ;  CPX-18, Cevert Pep. a t  35-36). 

(TX-21 a t  007427-28; PX-22 a t  04720;  - See FX-27-28; SX-20;  PX-35 a t  

502. The F&P EiIMI-EV\C can be steam cleaned a t  3 temperature o f  300 

decrees Fahrenhei t ,  i f  c a r e  is taken IJfth respec t  to  the  temperature of  the 

l i q u i d  fol lowing steam cleaning to  prevent therno-shock. (CPX-33, Pep. Ex. 

7P07 a t  11). 

503. Krohne's flowmeters w j t h  ceramic s p o o l s  also have the advantapcs n f  

corrosion and abrasion r e s i s t a n c e ,  use a t  higher temperatures,  and where 

c;.initnry requirements a r e  s t r i c t .  ( P X - 4 0 ;  PJ-41;  - See PPX-9, Pewey Pep .  nt  3"; 

, FX-7, LIptnk \JS a t  5-fi, 10-11; Liptak ,  Tr. a t  1433-34) .  
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504. According t o  Mr. R e i s t e r ,  those applications where a ceramic l i n e r  

would be c r i t i c a l  account for about 10 percent of the magnetic flowmeter 

market. ( R e i s t e r ,  Tr. a t  470). 

505. Applications where the use of a ceramic spool i s  c r i t i c a l  is f o r  

radiation applications and where non-chafing i s  important. Krohne customers 

that use flowmetera f o r  these application include 

Other types of  flowmeters could be used 

f o r  these applications,  however, b u t  a flowmeter w i t h  a ceramic spool i s  f a r  

superior w i t h  respect t o  longevity. (Beahm, T r .  a t  1069-72, 1085-87). 

505(a). Krohne believed the EIINI-MAG, offered by FhP would be a 

of  the new instrumentation i t  was developing that would eventually 

be c a l l e d  the X-1000. (CX-57 a t  6 ,  Translation) FhP has made sales  o f  i t s  

magnetic flowmeters w h i c h  have interfered w i t h  Krohne's s a l e s  and market share 

i n  the U.S.. (CPX-11 a t  5 3 - 5 4 ,  59 )  

505(b). Mr. Beahm reported t o  Mr. Focks that 

(CPX-11 a t  60) 

506. FhP's o n l y  competition w i t h  respect to  ceramic-lined f langeless 

magnetic flowmeters is Krohne. (SX-20 a t  04720). 

507. For some magnetic flowmeter customers, the properties o f  the 

ceramic spool are an important, i f  n o t  the most important, consideration i n  

their  decision t o  purchase a magnetic flowmeter from Krohne. (See RX-5, Igoe 

WS a t  1 ;  Igoe, Tr. a t  813-16, 8 1 9 ,  842-43; RX-6, Foster WS a t  1 ;  RX-7, 

Williams WS a t  1 ;  RX-4, Johnson WS a t  2-3) .  

- 

508. Magnetic flowmeters compete against magnetic flowmeters, whether o r  

n o t  flanged, and flowmeters generally compete against flowmeters, irrespective 

o f  type. (Beahm, Tr. a t  1076-77; RX-1, Beahm WS a t  28;  Dimm, Tr. a t  4 8 4 ;  

Esposito, Tr. a t  1120; CPX-11, Focks Dep. a t  5 2 ,  5 5 - 5 9 ;  SX-12; SX-13; CX-20; 

CX-97; RX-42 a t  01911-12; RX-65 a t  007002; RX-85 t o  RX-88). 
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509. Magnetic flowmeters measure the flow of fluids such as water, 

sewage, slurries (fluid containing solid particles), pulp, pastes, juices, 

acids, lye, food products and other liquids and steam which have a minimum 

conductivity of five microsiemens per centimeter. The FbP MINI-MAG and K-EMG 

flowmeters, and the Krohne ALTOnUX X-1000 flowmeter have a minimum 

conductivity of 5 microsiemens per centimeter. The Krohne DELTAFLUX flowmeter 

has a minimum conductivity of 20 microsiemens per centimeter. Both the FhP 

PIINI-MAG and K-MAG have an overall accuracy rating of 1.0 percent. The Krohne 

K-MAG has a n  accuracy rating of 0.5 percent, and the Krohne DELTAFLUX has an  

accuracy rating of 2.0 percent. (Reister, T r .  at 108; SX-15 at 501317; SX-16 

at 501365; SX-33 at 501613; SX-34 at 501602; CX-12 at 00037; CX-36 at 01811; 

CX-29 at 00774; CX-30 at 00787). 
I 

510. The internal diameter of the spool of a magnetic flowmeter must 

match the internal diameter of a user's pipe. Therefore, manufacturers of 

magnetic flowmeters must produce flowmeters of many different sizes. 

(Reister, Tr. at 258-59). 

Flangeless vs. Flanged Flowmeters 

511. FhP produces and sells two models of flangeless magnetic 

flowmeters. The MINI-NAG (model 10D1475) was introduced i n  March 1982, a n d  

has a non-magnetic spool with an insulating' TEFZEL liner; the K-MAC (model 

10D1476) was introduced in April 1985, and has a ceramic (aluminum oxide)  

s p o o l .  (Reister, Tr. at 253-54; CX-36; CX-37; SX-5, Ans. to  Int. No. 1; S X - h ,  

Ans. to Int. Nos. 6, 8). 

512. The introduction of the EfINI-ElhG and K-tIAG flowmeters led to an 

improvement i n  FhP's unit sales of magnetic flowmeters having a diameter of  

four inches and less over FhP's prior models in this size range. (Reister, 

Tr. at 46849). 
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5 1 3 .  F langeless  flowmeters ( o r  wafer t y p e  design) a r e  inserted between 

two pipes and are  attached to  the two pipes by b o l t s  passing through the end 

f langes  o f  the pipes ,  the b o l t s  e i t h e r  passing through the flowmeter or 

encasing the flowmeter. (SX-15-16; RX-163; CX-82; Rx-189). 

5 1 4 .  Large flowmeters a r e  very awkward in the f l a n g e l e s s  v a r i e t y  w i t h  

respect  t o  i n s t a l l a t i o n ,  and there fore  genera l ly  have f langes .  (Beahm, T r .  a t  

1096) .  

515. Flanged flowmeters a r e  at tached t o  the upstream and downstream 

p l p c s  by bol t ing  the f langes  a t  each end of  the meter t o  the end f langes  o f  

the two pipes.  ( R e i s t e r ,  T r .  a t  116 ,  2 5 5 ;  CX-83 a t  2-3 o f  appl icant ' s  

discussion o f  pr ior  a r t ;  CPX-22) .  

516. Manufacturers o f  flanged magnetic flowmeters must  produce them w i t h  

flanges that  correspond to severa l  d i f f e r e n t  standards,  such a s  ANSI,  " B r i t i s h  . 

Standard F langes , "  and D I N .  For the  f l a n g e l e s s  flowmeter, however, the type 

of f langes  on the pipe a r e  not c r i t i c a l .  ( R e i s t e r ,  Tr .  a t  116-117, 120-121). 

517. For h i g h  pressure appl ica t ions  or vacuum a p p l i c a t i o n s ,  the use o f  

flanged flowmeters would be necessary.  For pressure ranges from 1 bar t o  10 

b a r ,  i n  which the pipel ine  fs s u b j e c t  t o  low s t r e s s e s ,  f l a n g e l e s s  flowmeters 

cnn h c  used. (CPX-19, Kiene Dep. a t  18-17). 

518. For various reasons ,  some customers o f  magnetic flowmeters p r e f e r  

flowmeters w i t h  f langes .  These reasons include ease o f  i n s t a l l a t i o n  and 

proper alignment. (RX-4, WS a t  3 ;  RRX-3, Efannion Rebuttal  IJS a t .  1 -2 ;  

RRX-4, Nerbun Rebuttal  WS; RRX-5 ,  Esposi to  Rebuttal  IJS a t  2 ;  See RRX-6; Reahm, 

T r .  a t  1076-1078; R e i s t e r ,  T r .  a t  4 6 6 ) .  

- 

519 .  Some firms that  are  major users  o f  flowmeters s t a t e d  that  they do  

n o t  consider the f lange less  design as a f a c t o r  in deciding which magnetic 

flowmeter t o  purchase. (RX-4, WS a t  2 - 3 ;  KY-5, tJS a t  2 ;  RX-6, 

\JS a t  2 ;  RX-7, IJS a t  2 ) .  
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520. The following s e l l  f langeless magnetic flowmeters i n  the United 

States :  Fischer and Porter ,  Krohne, Brooks Instrument Div.; Yokogawa 

Ilokushin; Endress & Hauser; Toshiba; Yamatake-Honeywell; Danfoss; Dynasonics; 

Heinrichs; Hitachi. (SX-1, Ans. I n t .  No. 37(a)). 

521. a Krohne report on the development of the X-1000 

meter said that the purpose was to 

(SX-37 a t  700055). 

5 2 2 .  Respondents have not promoted the f langeless design of t h e l r  

accused flowmeters i n  t h e i r  recent advertisements. (Esposito, T r .  a t  1169, 

1171-1172, 1181; RX-1, Beahm WS a t  2 9 ;  RX-8, Mannion WS a t  5-8; RX-9, Seelaus 

WS a t  5 ,  8;  RX-10 a t  3 ;  SX-33; SX-34; RX-41). 
I 

5 2 3 .  One purchaser of flowmeters stated that  his statement that the 

f langeless design was n o t  a f a c t o r  was based on the assumption that there was 

no relationship between the f langeless design and s f z e ,  weight, or cost .  

, T r .  a t  929). 

5 2 4 .  Purchasers from industries that are major users o f  flowmeters 

qtated that the physical s ize  of a flowmeter was a consideration when 

purchasing meters. Weight was generally not as important a consideration. 

( , Tr. a t  826, 830; RX-6, WS a t  2 ;  , Tr. a t  875, 888; 

Williams, Tr. a t  928-929). 

5 2 5 .  According to  the s ize  of the meter was 

important r e l a t i v e  t o ' t h e  s ize  o f  the mag head i t s e l f ,  which afforded the 

ahility t o  mount the meter c l o s e r  t o  the wall. The weight o f  a meter i s  not 

r e a l l y  o f  importance t o  (Igoe,  T r .  a t  826). 
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526. A l l  of t h e  Krohne X-1000 f l o w m e t e r s  pu rchased  by were 

unde r  112 i n c h  i n  d i a m e t e r .  ( , T r .  a t  842) .  

527. p r e f e r s  t o  p u r c h a s e  f lowmete r s  of  v a r i o u s  s i z e s  f rom 

t h e  same m a n u f a c t u r e r  because  of  s i m p l i c i t y  of ma in tenance  and s p a r e  p a r t s .  

( , Tr. a t  872) .  

528. Accord ing  t o  where t h e  p i p e s  a r e  c l o s e  

t o g e t h e r ,  t h e  compactness  of t h e  f lowmete r  is e s s e n t i a l  i n  most  c a s e s .  The 

w e i g h t  of t h e  f lowmeter  i s  n o t  a f a c t o r .  ( , T r .  a t  875-876, 888-889).  

529. Accord ing  t o  i t  n o r m a l l y  t a k e s  a few 

more i n c h e s  f o r  f l a n g e s  t o  be a t t a c h e d  t o  t h e  end of a f lowmete r ,  b u t  a c c u r a c y  

is s t i l l  a more i m p o r t a n t  c o n s i d e r a t i o n  o v e r  whether  a meter i s  f l a n g e d  o r  

f l a n g e l e s s .  ( , T r .  a t  891-893). 

530. A l l  o f  t h e  Krohne X-1000 f l o w m e t e r s  pu rchased  by we re  

unde r  1 112 i n c h  i n  d i a m e t e r .  ( , Tr. a t  864) .  

531. Accord ing  t o  Mr. A p p e l  of FhP GmbII. t h e  term "compact" as a p p l i e d  

t o  f lowmete r s  means t h a t  t h e  e l e c t r o n i c  c o n v e r t e r  is i n t e g r a l l y  mounted on t h e  

p r i m a r y ,  as  opposed t o  b e i n g  remote  from t h e  p r i m a r y ,  (CPX-16, Appel Dep. a t  

6-71, 

532. In r e s p o n s e  t o  a q u e s t i o n  c o n c e r n i n g  t h e  impor t ance  of s i z e  t o  a 

cus tomer ,  Mr. E s p o s i t o  responded t h a t  compactness  is i m p o r t a n t ;  h e  no ted  t h a t  

t h e  f a c e  t o  f a c e  d imens ion ,  t h e  t o t a l  s p a c e  t a k e n  up by t h e  f lowmeter  t o  

o p e r a t e  p r o p e r l y ,  and t h e  amount of s t r a i g h t  ups t r eam and downstream p i p e  :from 

the m e t e r  r e q u i r e d  f o r  p r o p e r  o p e r a t i o n  were i m p o r t a n t  c o n s i d e r a t i o n s .  

( E s p o s i t o ,  T r .  a t  1125-1129, 1131-1133).  

2 7 1  



5 3 3 .  Pulsed DC f i e l d  e lectronics  contributed to reductions i n  s i z e  and 

weight of Krohne's ceramic-lined flowmeters. (RX-41 a t  500364; RX-11, IIoffmnn 

WS a t  6-8, 12 ;  RX-1, Beahm WS a t  26-28; Beahm, T r .  a t  1021; See FF 538). - 
533(a). Krohne began discussing the concept o f  a f langeless magnetic 

flowmeter as e a r l y  as 

If the volume o f  the flowmeter were reduced, magnetic flowmeters 

c o u l d  then compete w i t h  other systems o f  flowmeters i n c l u d i n g ;  vortex 

flowmeters, oval gear counters,  d i f f e r e n t i a l  pressure systems, turbine 

counters,  and ultrasound flowmeters. S u c h  a meter would not have competed 

w i t h  exis t ing flowmeters. Instead these smaller meters were intended t o  

establ ish  a new market. (CPX-11 a t  15-19, 23 ) .  
I 

5 3 4 .  An AC magnetic flowmeter would tend to  be larger  than a DC magnetic 

flowmeter. ( , T r .  a t  831). 

535 .  The shape and type of c o i l  used i n  a magnetic flowmeter w i l l -  a f f e c t  

the €lowmeter s ize .  ( R i e s t e r ,  T r .  a t  250-251; Beahm, T r .  a t  1021). 

536. Krohne's flanged M950 flowmeter, which ranges i n  diameter from 1 

112 t o  12 inches, uses the T 900 signal  converter,  w h i c h  has a pulsed DC 

f i e l d .  Krohne's f langeless X-1000 flowmeter uses the same T 900 signal  

converter. The M950 flowmeter uses a non-magnetic measuring tuhe w i t h  an 

insulating tube l i n e r .  The X-1000 flowmeter uses an aluminum oxide (ceramic) 

measuring tube. (CX-48 a t  500422-26; See Esposito, T r .  a t  1125). - 
537. Krohne also  s e l l s  a "compact" flanged flowmeter w i t h  AC 

e l e c t r o n i c s ,  the €350. This flowmeter uses a measuring tube o f  s ta inless  

s t e e l  with a neoprene o r  PTFE l i n e r .  (CX-48 a t  500446). 
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538. A comparison of the heights and weights of Krohne's 

comparable-diameter X-1000 (flangeless DC), M950 (flanged DC), and K350 

(flanged AC) flowmeters i s  as follows (in inches and pounds): 

Length 1/ Height 
X-1000 M950 K 3 5 0  - -  X-1000 - M950 - K350 

2 inch----- 4.19" 7 .88" 1 3 . 7 5 "  8.25" 10.13" 13.56" 
3 inch----- 6 . 1 3 "  7.88" 1 3 . 7 5 "  8.69" 10.88" 14.69" 
4 inch----- 8.13" 9 .88" 13 .75" 9.81" 1 3 . 2 5 "  1 5 . 5 0 "  

Width 2/ Weight 
X-1000 M950 K350 - -  X-1000 M950 K 3 5 0  - - 

2 inch----- 4 . 0 0 "  7 . 2  5 " 8 .38  " 1 3 . 2  31.0 88 .0  
3 inch----- 5 .13"  7 . 2 5 "  8.38" 1 4 . 3  3 7 . 0  9 9 . 0  
4 inch----- 6.13 " 9 . 2  5 " 8.38" 22 .0  6 2 . 0  110.0 

1/ The face-to-face measurement of the flowmeter. 
2/ The cross-sectional distance of the widest circular section OC the 

flowmeter. (CX-48 at 5 0 0 4 2 3 ,  5 0 0 4 2 5 ,  5 0 0 4 4 6 - 4 4 7 ;  - See R X - 1 7 5 ) .  

- 
- 

539. Both flangeless design and pulsed electronics have made magnetic 

flowmeters more competitive in the market relative to other types of flow 

measuring devices. (CX-20 at 00383-84). 

5 4 0 .  Krohne has offered since sometime in 1985 a flanged electromagnetic 

flowmeter that uses a ceramic flow tube (the ALTOFLUX X-2000), which is 

available in diameters from s i x  inches to 12 inches. (Esposito, Tr. at 1 1 5 4 ) .  

5 4 1 .  A flanged flowmeter of a given spoo l  internal diameter has a higher 

cost and market price than a flangeless magnetic flowmeter having the same 

s p o o l  inside diameter, (CX-1, Reister WS at 4;  Reister, Tr. at 4 6 4 - 4 6 6 ;  

RY-107; CPX-34). 

5 4 2 .  Flangeless magnetic flowmeters are offered by only F&P,  Krohne, 

Brooks ,  Endress 6 Hauser, Toshiba, and Yokogawa. (Reister, Tr. at 237; 

Esposito, Tr. at 1121; SX-15; SX-16; SX-31 to SX-35; S X - 3 9 ;  S X - 4 0 ) .  
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543. Brooks, Krohne, and Yokogawa produce both flanged and f l a n g e l e s s  

magnetic flowmeters a s  wel l  a s  otiier types o f  flowmeters,  and there  is no 

i d e n t i f i c a t i o n  a s  to  what type of flowmeter they were o f f e r i n g  i n  competit ion 

w i t h  F6P. (SX-12; SX-13). 

F i s c h e r  and P o r t e r ' s  Ceramic Core Supply 

544. F6P purchases the ceramic spool  f o r  i t s  K-MAG magnetic flowmeter 

only from F6P GmbH. (Germany) w h i c h ,  i n  t u r n ,  acquires  these  components i n  

Europe, The ceramic c o r e  w i t h  s i n t e r e d  e l e c t r o d e s  f o r  the K-MAG flowmeter was 

developed a t  FbP GmbH. ( R e i s t e r ,  Tr. a t  432; RRX-13 a t  1-2;  CPX-18, Gevert 

Dep. a t  16-17, 29-30, 4 7 - 4 8 ;  D i m m  Dep. a t  30-32, 3 ? ? ? ,  37; CX-4,  Stewart WS a t  

5 4 5 .  Severa l  companies have been o r  a r e  p o t e n t i a l  o r  a c t u a l  suppl iers  of 

ceramic cores  t o  FbP GmbH. These companies include Feldmuehle (Germany), 

Ilaldenwanger (Germany), F r i e d r i c h s f e l d  (Germany), Serraverre  (France) ,  and 

Trnnscernm (France) .  (CPX-IR ,  Cevert Dep. a t  40, 45 ;  CPX-16, A p p e l  Dep. a t  

42; CPX-19, Kiene Dep. a t  3 ,  4 3 ,  57, 59-60; RRX-13 a t  1-2 . )  

5/46. The ceramic cores  from Feldmuehle and Serraverre  were of an 

uns*?tisf<qctory q u a l i t y  and no ceramic c o r e s  from e i t h e r  o f  these companies 

were ever  commercially used .  (CPX-16, Appel Dep. a t  42. CPX-19, Kiene Dep. a t '  

5 9 - 6 0 ) .  

547. Transceram, a French company, has supplied ceramic spools t o  F&P 

Germany, b u t  FbP Germany has used no ceramic spools  f rom t h i s  company because 

the poor q u a l i t y  of the ele,ctrode s e a l s  made them unusable. (CPX-18, Gevert 

Dep. a t  39-41). 
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548. In March 1984, FbP estimated t h a t  importing the  complete ceramic 

spool assembly from Germany would c o s t  ( 4 - i n c h  diameter spool)  compared 

t o  i t s  own manufacturing c o s t  o f  (SX 41 a t  05469). 

549. I n  June 1984, FbP f o r e c a s t  1985 s a l e s  o f  i t s  K-MAG a t  u n i t s ,  a t  

a net  s e l l i n g  p r i c e  of and a f t e r  t a x  p r o f i t s  o f  per u n i t .  The 

c o s t  o f  importing the  ceramic spool from F6P Germany was f o r  a 4-inch 

spool ,  compared t o  F6P's manufacturing c o s t  o f  f o r  i t s  EIINI-MAG spool 

assembly. (RX-22; RX-154 a t  05443). 

550. FhP GmblI. made i t s  f i r s t  s a l e  of a f l a n g e l e s s  e lectromagnet ic  

flowmeter w i t h  a ceramic core  i n  l a t e  1982 or  e a r l y  1983. (CPX-18, Gevert 

n c p .  n t  3 0 ) .  

551. In January 1985, FSP was experiencing problems i n  obtaining ceramic 

spools from FSP Germany because FbP Germany's source o f  ceramic spools was no 

longer supplying such spools.  The expecta t ion  a t  t h a t  time was that  the  

spools  would again be a v a i l a b l e  in the summer o f  1985. (RX-80 a t  05401-402). 

552. As  o f  May 1985, the  q u a l i t y  o f  the ceramic spools received from 

Germany was ques t ionable ,  and there  was a shortage o f  procurement o f  some 

production p a r t s .  (RX-80 a t  05392). 

553. I n  May 1985, FSP reported t h a t  "delays i n  K-EIAG a v a i l a b i l i t y  are  

now beginning t o  cause FbP to  miss d e l i v e r y  commitments made i n  good f a i t h  t o  

customers."  (RX-80 a t  05520). 

554. In August 1985, FbP reported that  "a p o t e n t i a l  problem e x i s t s  i n  

the fu ture  f o r  the  K-MAG because o f  the present u n a v a i l a b i l i t y  o f  s p o o l  p ieces  

from Germany." (RX-80 a t  05502). 

555. D u r i n g  1984-85, FhP was i n v e s t i g a t i n g  p o t e n t i a l  U . S .  sources o f  

s u p p l y  € o r  the ceramic spool ,  w h i c h  included C o o t s ,  Lambertvt l le  S p e c i a l t y  
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par ts  and Bol t  Technical  Ceramics. F&P has not been s u c c e s s f u l  i n  f i n d i n g  a 

domestic suppl ier .  (EU-80 a t  5401, 05466, 05464, 05405, 05399; D i m m  Dep. a t  

93-94). 

556. I n  December 1985, a report  from F&P Europe indicated that  the 

K-MAGS were out o f  the development phase and t h a t  i n  recent  weeks FbP GmblI. 

had received very good ceramic tubes. F&P GmbH. expected overdue shipments o f  

ceramic tubes t o  be del ivered i n  January-February 1986. (SX-44 a t  008200). 

557. I n  February 1986, Haldenwanger Co. was supplying ceramic spools t o  

FbP GmbH. Del ivery dates  f o r  350  spools t h a t  were d u e  i n  February would not 

be kept.  O f  75 completed ceramic s p o o l s ,  43 were acceptab le  and were due f o r  

d e l i v e r y  t o  FbP GmbII. a t  the  end o f  February. The d e l i v e r y  period from 

Ilaldenwanger f o r  K-MAG spools  was est imated a t  4 months. (RX-81). 
I 

558. According t o  Mr. Appel, genera l  s a l e s  manager f o r  FbP GmbH., 

ceramic spools supplied by Haldenwanger t o  FbP GmbH. had a l ready  been t e s t e d  

by Haldenwanger, and by the  time they reach FbP GmbH. the spools a r e  t e s t e d  

okay. Nr. A p p e l  was not aware o f  any problems encountered by FbP GmbH. i n  

obtaining ceramic spools  from Naldenwanger. (CPX-16, Appel  Dep. a t  3, 45, 

52-53). 

559. F&P GmbII. purchased ceramic spools  from F r i e d r i c h s f e l d  and then 

purchased ceramic spools from Naldenwanger in l a t e  1983 o r  e a r l y  1984 when 

F r i e d r i c h s f e l d  refused t o  supply ceramic spools t o  F&P GmbII. FbP GmbII. 

continued t o  purchase ceramic c o r e s  from Haldenwanger as  o f  A p r i l  1986. As of: 

A p r i l  1986, F&P GmbH. was experiencing d i f f i c u l t i e s  w i t h  the  ceramic spools 

from Haldenwanger, s p e c i f i c a l l y  that  the e l e c t r o d e  s e a l s  were inadequate. 

(CPX-18, Gevert Dep. a t  37-39; CPX-19, Kiene Dep. a t  57). 
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560. I n  March 1 9 8 6 ,  F b P  GmbH. was offered a possible source o f  supply o f  

ceramic spools produced by Friedrichsfeld. (CPX-18, Gevert Dep. a t  5 2 - 5 4 ) .  

561. Three purchasers o f  magnetic flowmeters were e i t h e r  not aware o f ,  

o r  were only recently aware o f ,  the f a c t  that  FLP had a ceramic spool magnetic 

flowmeter available f o r  sa le .  ( Igoe,  T r .  a t  8 2 2 ;  Foster ,  Tr. a t  896; 

Williams, T r .  a t  9 2 1 ) .  

Overall Import Sales 

562 .  Krohne America's sa les  and p r o f i t s  of f langeless magnetic 

flowmeters since 1983 f o r  flowmeters of  two, three ,  and four inches, are as 

follows ( i n  dol lars  and units ) :  

1983 1984 1985 

ALTOFLUX X-1000: 
Sales----------- 
Gross Profits---  
Net Profits----- 
Units Sold------ 

DELTAFLUX : 
Sales----------- 
Gross Profits---  
Net P r o f i t  s----- 
Units Sold------ 

(RRX-12). 

5 6 3 .  D u r i n g  January-March 1986, Krohne's sa les  volume of  magnetic 

flowmeters was as follows: 

( R F S - 1 2 ) .  

277 



t o s t ,  Sales 

563(a) .  

KROHNE SALES GREATER T I M  2" 
F&P CUSTOMER'S QUANTITY REVENUE 

4 

TOTAL 

(*. Primaries only) .  

564.  In Nay 1984,  F&P signed an annual s a l e s  agreement w i t h  for 

sales o f  250  MINI-EMGs a t  a discount o f  p e r c e n t .  The s i z e  of the MINI-MACs 

t o  be purchased was not s p e c i f i e d .  (RX-29 a t  05589-90) .  
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5 6 5 .  Pr ior  t o  purchasing Krohne magnetic flowmeters i n  1983,  was 

using FSP magnetic flowmeters, a s  wel l  a s  other  models. ( Tr. a t  

950). 

566. I n  considering the Krohne magnetic flowmeter, was concerned 

w i t h  how well  the meter could withstand abrasive  m a t e r i a l s ,  s ince  d i f f e r e n t  

meters were b e i n g  evaluated a t  a p i l o t  p lant  f o r  use w i t h  c o a l  s l u r r i e s ,  an 

abrasive  appl icat ion.  ( , T r .  a t  950). 

567. The Krohne flowmeters were not purchased a s  d i r e c t  replacements f o r  

FhP flowmeters, but were purchased because the  Krohne ceramic l i n i n g  out 

performed any other  l i n i n g  had had a v a i l a b l e  a t  the time. concluded 

t h a t  the ceramic l i n e r  was superior t o  others  f o r  the c o a l  s l u r r y  appl ica t ion  

and bought the o r i g i n a l  Krohne meters without opening the purchase t o  

b i d s ,  based on the superior performance of  the Krohne ceramic spool f o r  t h i s  

appl ica t ion .  purchased ceramic flowmeters from Krohne d u r i n g  the 

1983-1984 evaluation period. ( Tr. a t  950-951, 955 ,  959;  RFX-2 ,  

WS a t  1). 

568. Dur ing  1984 and 1985,  the quant i ty  and average u n i t  pr ices  f o r  

purchases o f  Krohne f l a n g e l e s s  magnetic flowmeters o f  s i z e s  2- t o  

4-inches,  i n c l u d i n g  converters and c a b l e ,  was a s  fo l lows ,  based on Krohne 

invoices  : 

1984 
Quantity Pr ice  

1985 - 
Quanti ty  P r i c e  
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(CPX-30 a t  900006, 900354, 900435, 900528, 900554, 900220, 900014, 900312; 
900139). 

568(a). of the flowmeters i n  FF 568, valued a t  were 

purchased by from Krohne during September-October 1985, and flowmeter, 

valued a t  was purchased i n  A p r i l  1985. (CPX-30, a t  900435, 900528, 

900554). 

569. I n  January 1985, purchased a Krohne 2 - i n c h  ALTOFLUX X-1000 

primary f o r  and three Krohne DELTAFLUX 2 - i n c h  primaries for 

apiece. (CPX-30 a t  90034***, 900355). 

570. had o r i g i n a l l y  purchased Foxboro flowmeters b u t  changed t o  

Krohne flanged flowmeters (K300 and M900 s e r i e s )  because o f  problems w i t h  

Foxhoro electronics .  (RX-4, WS a t  5).  

5 7 1 .  I n  l a t e  1982, switched from Krohne magnetic flowmeters w i t h  

te f lon l i n e r s  t o  the Krohne ALTOFLUX X-1000 and DELTAFLUX (ceramic spools) f o r  

flowmeters of 4 inches i n  diameter or l e s s ,  because it considered the ceramic 

spoo1,to be superior i n  withstanding abrasive mater ia ls ,  and liked other 

features o f  the DELTAFLUX and ALTOFLUX X-1000. (RX-4, WS a t  2 ) .  

572. During 1984 and 1985, purchases and average u n i t  prices 

f o r  Krohne f langeless magnetic flowmeters of s izes  2-4 inches was as follows, 

based on invoices that included price :  
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1984 1985 
Quantity P r i c e  Quant i ty  P r i c e  

ALTOFLLUX X-1000: 
2 inch--------- 
3 i n c h - -  -__-_-_ 
4 inch--------- 

(CPX-30 a t  900004, 900075-76, 900122, 900176, 900377, 900392, 900439, 900512, 
900476, 900514, 900558, 900553, 900560, 900093-94; 900086, 900108, 900135-36, 
900172, 900247-49; 900226, 900583, 900577). 

5 7 3 .  A major purchasing agent has not been approached by FbP € o r  

a number o f  years .  The only c o n t a c t  w i t h  F&P was when he requested a c a t a l o g  

about 6 or  7 years  ago. (RX-4, WS a t  2 ,  1 7 ) .  

5 7 4 .  The invoices  provided by FbP r e l a t i n g  t o  s a l e s  t o  r e f e r  

only t o  MINI-MAG X flowmeters sold during t h e  period 1981-82. The MINI-MAG X 

€ s  a f langed flowmeter. (CX-114). 

5 7 5 .  provides systems € o r  water and f ruc tose  

treatment t o  s e l e c t s  the  components f o r  these systems. 

, RRX-1 a t  2 ) .  ( 

5 7 6 .  I n  November 1985, FbP b i d  f o r  the  s a l e  o f  a MINI-MAG t o  

and s p e c i f i e d  that  the  competit ion was Krohne and Yokogawa. F&P's 

discount was percent.  FbP d i d  not s p e c i f y  the s i z e  o f  the flowmeter. 

Based on F&P's l i s t  p r i c e s  a t  that  t ime,  t h e i r  o f f e r  p r i c e  would have been 

$1 ,517  f o r  a 2 i n c h  M I N I - M A G ,  $1,939 f o r  a 3 inch M I N I - M A G ,  and $2 ,009  f o r  a 4 

inch MINI-EMG, i f  the o f f e r  had included flowmeters of  these  s i z e s .  (SX-13 a t  

03371; See FF 6 6 6 ) .  - 
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577. Krohne invoices  f o r  s a l e s  t o  do c o t  al low for 

computation of p r i c e s ,  s i n c e  the  net  amounts due on these  invoices  represent  

aggregate s a l e s  o f  more than one s i z e  of flowmeters,  i n c l u d i n g  s a l e s  of  under 

2 inches. However, the invoices  do a l low f o r  computation o f  the u n i t s  sold by 

Krohne t o  w h i c h  included during April-October 1984,  f i v e  

4 - i n c h  ALTOFLUX X-1000 flowmeters,  two 3 - i n c h  ALTOFLUX X-1000 flowmeters,  and 

three  2-inch ALTOFLUX X-1000 flowmeters. (CPX-30, a t  300045, 900123,  

900239-40, 900243-44). 

Brunswick Paper 

578. I n  May 1984,  Brunswick Paper was having appl ica t ions  problems w i t h  

F6P MINI-MAGS. F&P believed a t  t h a t  time t h a t  use o f  the  F&P ceramic-l ined 

flowmeter would so lve  Brunswick Paper's a p p l i c a t i o n  problem. (RX-29 a t  05590) .  

I 

579. I n  March 1985 ,  F6P exchanged 1 0  ceramic l i n e d  K-MGs € o r  the 

MINI-MAGS i t  had so ld  t o  Brunswick Paper, a t  no e x t r a  charge. These included 

6 flowmeters o f  diameters 2 inches  and over.  (RX-30). 

580. Brunswick Paper has purchased no f l a n g e l e s s  magnetic flowmeters 

over 2 inches i n  diameter from Krohne. (See  FF 563(a)). - 

581. Purchase orders issued t o  Krohne from from June 4 ,  1985,  t o  

September 26 ,  1985,  were based on competit ive bids .  FbP, Krohne and Rosemorint 

had submitted b i d s  for t h i s  order ,  and Krohne submitted an addendum b i d .  

Krohne was awarded the order based on the lowest p r i c e .  Rosemount vas the  

next lowest bidder t o  Krohne. The F&P meters included one MINI-NAG w i t h  

TEFZEL l i n e r  and one K-MAG w i t h  a ceramic spoo: ( b o t h  remote mounted). The 

Krohne meters were ALTOFLLX X-1000 meters.  The Krohne meters included two 
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3-inch Elowmeters, quoted at $2,862 each, and a spare 3-inch primary, quoted 

at $1,556.40. The F&P bid was for a 3-inch Tefzel meter, and 

for a 3-inch ceramic meter. (RRPX-3, Turner Dep. at 12-16, 29-31; CPX-33, 

Dep. Exhs. 7063-7068, 7070, 7075). 

582. In June-July 1985, purchased two 3-inch ALTOFLUX X-1000 

flowmeters from Krohne for $2,902 each. (CPX 30 at 900497). 

583. In August-September 1985, purchased two 2-inch ALTOE'LUX X-1000 

primaries, one for $1,556.40 and one for $1,596.40. 

900505). 

(CPX-30 at 900534, 

584. As of May 1986, had approximately 20 magnetic flowmeters at 

its facility. Of electromagnetic flowmeters in service at approximately 

six were from Krohne, approximately 12 were from F&P, and two o r  three were 

from Honeywell and Foxboro. Such flowmeters are used primarily for slurries, 

and occasionally for liquids that solidify when cooled. (CPX-33, Rhodes Dep. 

at 3-5). 

585. In June 1985, F&P listed a competitive bid siLuation to where 

it bid percent below its list price for a sale of three 2-inch K-EfAG 

flowmeters, valued at (SX-13 at 03376). 

586. In June 1985, F&P listed a competitive bid situation to where 

it bid percent below its list price for a sale of PIINI-EfAG flowmeters, 

valued at The competitors listed were Foxboro and Krohne. (SX-13 at 

03376). 

587. In December 1985, F&P listed a competitive bid situation to 

where F b P  bid percent below its list price for a sale of K-PNG flowmeters, 

valued at The size of the flowmeter was not listed. The competitor 

listed was Krohne. (SX-12 at 04726). 

588. In one situation in 1986, Krohne flowmeters were specified hv an 
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e n g i n e e r  t o  replace F&P K-PlAC f l o w m e t e r s  b e c a u s e  o f  t e c h n i c a l  p r o b l e m s  

w i t h  t h e  F6P meters a s s o c i a t e d  w i t h  i n s t a l l a t i o n  a n d  c a l i b r a t i o n .  (RRPX-2, 

EIeader Dep. a t  4 4 - 4 5 ;  RRPX-4, Dep. Exh.  7010). 

5 8 9 .  I n  a n o t h e r  b i d  s i t u a t i o n  a t  i n  e a r l y  1 9 8 4 ,  F 6 P  3 - i n c h  

MINI-MAGS were p u r c h a s e d  o v e r  t h o s e  o f  o t h e r  c o m p a n i e s .  In t h e  s p e c i f i c a t i o n s  

b y  s t e a m - o u t  c a p a b i l i t y  was r e q u i r e d .  F b P ' s  pr i ce  f o r  a n  i n d i v i d u a l  

i n t e g r a l  flowmeter was F 6 P ' s  t o t a l  b i d ,  w h i c h  i n c l u d e d  items o t h e r  

t h a n  m a g n e t i c  flowmeters, was t h e  lowest a n d  K r o h n e ' s  b i d  was t h e  h i g h e s t .  

K r o h n e ' s  b i d ,  w h i c h  i n v o l v e d  i t s  ALTOFLUX X - 1 0 0 0 ,  was p e r c e n t  h i g h e r  t h a n  

F b P ' s  b i d .  F o x b o r o ' s  b i d  was p e r c e n t  h i g h e r  a n d  R o s e m o u n t ' s  b i d  was 

p e r c e n t  h i g h e r  t h a n  F b P ' s  b i d .  (RRPX-2, Meader  Dep. a t  4 4 ;  CPX-30, Dep. E x h s .  

7 0 0 7 - 7 0 0 8 ) .  
1. 

5 9 0 .  p u r c h a s e s  e l e c t r o m a g n e t i c  flowmeters o n l y  from K r o h n e  and 

FbP. (CPX-31, M a r s h a l l  Dep. a t  2 4 ) .  

5 9 1 .  I n  1980 o r  1 9 8 1 ,  d e c i d e d  t o  s w i t c h  s o u r c i n g  e l e c t r o m a g n e t i c  

flowmeters from FbP t o  Krohne.  The K r o h n e  meters r e p l a c e d  t h e  FbP meters. 

P r i c e  was n o t  a factor i n  t h i s  d e c i s i o n .  T h e  r e a s o n  f o r  p u r c h a s i n g  t h e  K r o h n e  

meters was t h a t  t h e y  were more a c c u r a t e  i n  t h e i r  m e a s u r e m e n t s .  (CPX-31, 

H a r s h a l l  Dep. a t  26-30) .  

5 9 2 .  I n  Elarch 1 9 8 4 ,  K r o h n e  s o l d  a 2 - i n c h  DELTAFLUX f l o w m e t e r  f o r  - 

(CPX-31, Dep. Exh.  8014) .  

5 9 3 .  I n  June 1 9 8 4 ,  p u r c h a s e d  a Krohne 3 - i n c h  DELTAFLUX f l o w m e t e r  

f o r  , n o t  i n c l u d i n g  s h i p p i n g  and i n s u r a n c e .  (CPX-31,  Dep. Exh.  8 0 1 9 ) .  

594. I n  June 1 9 8 5 ,  Krohne s o l d  a 2 - i n c h  DELTAFLUX flowmeter f o r  

and a 3 - i n c h  DELTAFLUX f l o w m e t e r  f o r  (CPX-31, Dep. Exh.  8 0 1 2 ) .  
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5 9 5 .  In t h e  c o u r s e  o f  p u r c h a s i n g  f l a n g e l e s s  m a g n e t i c  f l o w m e t e r s ,  

s o l i c i t s  a l t e r n a t i v e  b i d s  t o  g e t  c o m p a r i s o n  p r i c i n g ,  i n c l u d i n g  pr ices  

f r o m  F&P a n d  Krohne.  On o c c a s i o n ,  p u r c h a s e s  K r o h n e  flowmeters i n s t e a d  

o f  F&P f l o w m e t e r s  f o r  t h e  same a p p l i c a t i o n ,  if t h e  K r o h n e  price is b e t t e r .  

A c c o r d i n g  t o  t h e  p u r c h a s e r ,  p r i c e s  from a l l  s u p p l i e r s  are p r e t t y  much 

t h e  same, w i t h  a few hundred d o l l a r s  d i f f e r e n c e .  (CPX-32, M u l l i n  Dep. a t  

2 0 - 2 1 ,  3 6 - 3 7 ) .  

5 9 6 .  In O c t o b e r  1 9 8 4 ,  p u r c h a s e d  a 2 - i n c h  Krohne 

DELTAFLUX flowmeter f o r  i n c l u d i n g  t h e  s i g n a l  c o n v e r t e r  and c a b l e .  

(CPX-32,  Dep. Exh.  6 0 1 0 ;  CPX-30 a t  9 0 0 0 1 3 ) .  

5 9 7 .  I n  December 1 3 8 4 ,  p u r c h a s e d  f o u r  Krohne 4 - i n c h  

ALTOFLUX X - 1 0 0 0  primaries, a 3 - i n c h  ALTOFLUX X-1000 primaries, a 2 - i n c h  

ALTOFLUX X - 1 0 0 0  p r i m a r y ,  and s i x  T - 9 0 0  s i g n a l  c o n v e r t e r s .  The pr ice  f o r  the 

primaries i n c l u d e d  c a b l e .  B a s e d  on t h e  primary and s i g n a l  c o n v e r t e r  p r i c e ,  

the t o t a l  u n i t  cost  t o  was f o r  t h e  4 - i n c h  ALTOE'LUX, 

for t h e  3 - i n c h  ALTOFLUX, and f o r  t h e  2 - i n c h  ALTOFLUX. (CPX-30 

a t  9 0 0 0 3 6 ;  - S e e :  CPX-32, M u l l i n  Dep. a t  2 5 - 2 6 ;  CPX-32, Dep. Exh. 6 0 0 4 ) .  

598. s e l l s  Krohne f l a n g e l e s s  m a g n e t i c  f l o w m e t e r s  t o  i t s  

c u s t o m e r s .  B a s e d  on price l i s t  as o f  June 1 9 8 4 ,  i t s  s a l e s  price f o r  

i t s  ALTOFLUX X-1000 f l o w m e t e r s ,  w i t h  s t a n d a r d  s p e c i f i c a t i o n s ,  was € o r  

the  2 - i n c h  f l o w m e t e r ,  f o r  t h e  3 - i n c h  f l o w m e t e r ,  and f o r  - t h e  

4 - i n c h  f l o w m e t e r ,  a markup o f  a b o u t  p e r c e n t  o v e r  t h e  p r i c e s  f o r  e a c h  o f  

t h e  meters in t h e  p r e v i o u s  f i n d i n g .  (CPX-32, M u l l i n  Dep. Exh.  6 0 0 0 ) .  

5 9 9 .  In J a n u a r y  1 9 8 5 ,  p u r c h a s e d  f r o m  Krohne e i g h t  3 - i n c h  

DELTAFLUX f l o w m e t e r s  f o r  a p i e c e ,  and f i f t e e n  4 - i n c h  DELTAFLUX 
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flowmeters f o r  a p i e c e ,  fncludfng s i g n a l  converter  and c a b l e .  

(CPX-30 a t  900341; - See CPX-32, Dep. Exh. 6013) .  

600. I n  A p r i l  1985,  purchased a 3-inch DELTAFLUX 

flowmeter from Krohne for including the s i g n a l  converter  and c a b l e .  

(CPX-30 a t  900420;  See CPX-32, Dep. Exh. 6006). - 
601. I n  Nay 1985 ,  purchased two 2 - i n c h  &TOFLUX X-1000 

flowmeters from Krohne, including s i g n a l  conver ter  and c a b l e ,  for 

apiece .  (CPX-32, Dep. Exh. 6007).  

602. I n  August 1985,  purchased two 2 - i n c h  DELTAFLUX 

flowmeters from Krohne f o r  a p i e c e ,  including the s i g n a l  converter  and 

c a b l e .  (CPX-32,  Dep. Exh. 6014) .  

I 603. In February 1985,  purchased a 3 - i n c h  primary from 

Krohne f o r  (CPX-30 a t  900361).  

604.  I n  mid-1983 Krohne had entered i n t o  an OEM agreement w i t h  

whereby Krohne would market Krohne magnetic flowmeters under the  

Krohne l a b e l ,  p r i n c i p a l l y  i n  system s a l e s .  The OEM agreement was 

non-exclusive and d i d  not preclude Krohne-America from competing w i t h  

f o r  the  same business.  (SX-25) .  

6 0 4 ( a ) .  The O.E.M. agreement was entered i n t o  by Krohne-America and 

The agreement covers the  purchase from Krohne by o f  instruments f o r  

r e s a l e  and of instruments p a r t s ,  i n c l u d i n g  the ALTOFLUX X - 1 0 0 0  (primary);  

DELTAFLUX DEF-200 (primary and converter  200) ;  ALTOFLUX K-300 (Flowmeter 

s e r i e s ) ;  T-900 (converter  f o r  magnetic f lowmeters) ;  M-949,950,960 (magnetic 

flowmeters). The agreement i s  e f f e c t i v e  f o r  one year from the l a s t  date o f  

execut ion,  and is automat ica l ly  renewed from year  t o  year t h e r e a f t e r .  The 
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agreement can be terminated w i t h o u t  cause by e i t h e r  party upon 30 days not ice ,  

prior to  the expiration of the current term. The agreement can be terminated 

for  cause a t  any time, w i t h  some r e s t r i c t i o n s  on such termination. (Notice o f  

default ,  opportunity t o  cure,  ect . )  The r i g h t  of  t o  dis tr ibute  the 

above mentioned products is on a non-exclusive basis  i n  the United States .  

Krohne acknowledges that the products ordered and sold under the agreement are  

an integral  part o f  offering to its customers and promises t o  expend 

i t s  best e f f o r t s  t o  a continuous supply o f  those p r o d u c t s  and related parts so  

l ong  as the agreement i s  i n  e f f e c t .  Krohne guarantees a supply o f  spare parts 

f o r  a period n o t  exceeding 6 years following the termination o f  a products 

manufacturing. (CX-53). 

I .  

605. I n  January 1984, purchased a Krohne 2 - i n c h  

DELTAFLUX flowmeter for  including converter and cable.  (CPX-30' a t  

900146). 

606. I n  February 1984, purchased a Krohne 2-inch 

DELTAFLUX flowmeter f o r  and a 3 - i n c h  DELTAFLUX f o r  inc l u d i  ng 

converter and cable.  (CPX-30 a t  900198-99). 

6 0 7 .  I n  A p r i l  1984, purchased two Krohne 2-inch 

DELTAFLUX flowmeters f o r  including converters and-cable. (CPX-30 a t  

900237-38). 

608. I n  J u l y  1984, purchased two Krohne 2-inch Krohne 

DELTAFLUX flowmeters from f o r  per meter, including 

converter and cable.  (CPX-30 a t  900067) .  
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6 0 9 .  In A p r i l  1 9 8 5 ,  purchased a Krohne 2 - inch  Krohne 

DELTAFLUX f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-30 a t  

900416) .  

610. I n  J u l y  1 9 8 5 ,  F6P quoted to  a price o f  f o r  a 

2- inch MINI-MAG w i t h  z i rconium e l e c t r o d e s ,  (CX-107, Quota t ion  No. 5-164-42).  

611 .  I n  J u l y  1 9 8 5 ,  purchased t h r e e  Krohne .2- inch 

DELTAnUX f lowmeters  f o r  p e r  meter, i n c l u d i n g  c o n v e r t e r  and c a b l e .  

( C P X - 3 0  a t  9 0 0 4 8 6 ) .  

6 1 2 .  In August 1 9 8 5 ,  FLP s o l d  a 3 - inch  MINI-MAG w i t h  z i rconium e l e c t r o d e  

t o  f o r  (CX-107, Purchase  Order No. 03-12531) .  

613 .  I n  December 1985, F6P s o l d  t o  a 2 - inch  MINI-MAG 

w i t h  z i rconium e l e c t r o d e s  f o r  and a 4 - inch  MINI-MAG w i t h  z i rconium 

e l e c t r o d e s  f o r  (CX-107, Purchase  Order  Nos. 0 3 - 1 3 0 8 2 ,  03-12533) .  

I 

6 1 4 .  I n  May 1 9 8 4 ,  purchased a 2 - inch  Krohne 

DELTAFLUX f lowmeter  f o r  ( i n c l u d i n g  c o n v e r t e r  and 30' o f  c a b l e ) ,  and 

pa id  f o r  an a d d i t i o n a l  100 fee t  o f  c a b l e .  a l s o  

purchased a 3- inch DELTAFLUX f o r  and a 4 - inch  DELTAE'LUX f o r  

( C P X - 3 0  a t  9 0 0 2 9 4 ,  900274-75) .  

615 .  I n  November 1 9 8 4 ,  purchased a Krohne 4- inch 

ALTOFLUX X-1000 f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  ( C P X - 3 0  . 

a t  9 0 0 0 2 1 ) .  

616 .  I n  December 1 9 8 4 ,  purchased two 3- inch Krohne 

DELTAEUX f lowmeters  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  ( C P X - 3 0  a t  

900024) .  



6 1 7 .  I n  A p r i l  1 9 8 5 ,  purchased a 3 - inch  Krohne 

DELTAFLUX f lowmeter  f o r  and a 2 - i n c h  DELTAFLUX f lowmeter  f o r  

(CPX-30 a t  9 0 0 4 0 9 ,  900422) .  

618 .  In October  1 9 8 5 ,  purchased a Krohne 4 - inch  

ALTOFLUX X-1000 f o r  and a 3 - i n c h  DELTAFLUX for i n c l u d i n g  

c o n v e r t e r s  and c a b l e .  (CPX-30 a t  900544-545) .  

6 1 9 .  I n  December 1 9 8 5 ,  purchased a Krohne 2 - inch  

DELTAFLUX f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-30 a t  

900588). 

620 .  In June 1 9 8 4 ,  purchased  a Krohne 3 - inch  DELTAFLUX f lowmeter  

f o r  i n c l u d i n g  c o n v e r t e r  and primary.  (CPX-30 a t  900328) .  

621 .  In September 1 9 8 4 ,  purchased  a Krohne 2 - inch  ALTOFLUX 

X-1000 f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-30 a t  

9 0 0 1 0 0 ) .  

6 2 2 .  I n  A p r i l  1 9 8 5 ,  purchased three Krohne 3 - inch  ALTOFLUX 

X-1000 f lowmeters  f o r  a p i e c e ,  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-0 a t  

3 0 0 4 2 5 ) .  

6 2 3 .  I n  June 1 9 8 5 ,  purchased  a Krohne 4 - inch  ALTOFLUX X-1000 

f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (GPX-30 a t  9004-57).  

624 .  I n  May 1 9 8 5 ,  purchased  n i n e  Krohne 3- inch ALTOFLUX X-1000 ' 

f lowmeters  € o r  a p i e c e ,  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-30 a t  

9 0 0 4 5 4 ) .  
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625 .  I n  F e b r u a r y  1 9 8 4 ,  purchased  two Krohne 3- inch ALTOFLUX 

X-1000 f lowmeters .  However, the i n d i v i d u a l  u n i t  p r i c i n g  f o r  t h e s e  f lowmeters  

was n o t  provided.  (CPX-30 a t  900205-06) .  

626 .  I n  December 1 9 8 4 ,  purchased  a Krahne 2 - i n c h  ALTOFLUX X-1000 

I f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r s  and c a b l e .  (CPX-30 a t  9 0 0 0 2 9 ) .  

6 2 7 .  I n  June 1 9 8 5 ,  purchased a Krohne 3 - inch  ALTOFLUX X-1000 

f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-30 a t  900472) .  

628 .  I n  August 1 9 8 5 ,  purchased a Krohne 3 - inch  DELTAFLUX 

f lowmeter  f o r  i n c l u d i n g  c o n v e r t e r  and c a b l e .  (CPX-30 a t  900501) .  

629 .  I n  September  1 9 8 5 ,  purchased  a Krohne 3 - inch  ALTOFLUX X-1000 

f lowmeter  f o r  and a 3- inch DELTAFLUX f o r  i n c l u d i n g  c o n v e r t e r s  

and c a b l e .  (CPX-30 a t  9 0 0 5 3 6 ,  900520) .  
1 

6 3 0 .  I n  September  1 9 8 5 ,  purchased f i v e  Krohne 2 - inch  ALTOFLUX 

X-1000 f lowmeters  f o r  and two Krohne 3- inch ALTOFLUX X-1000 f lowmeters  

f o r  (CPX-30 a t  900539-40) .  

6 3 1 .  I n  August 1 9 8 4 ,  purchased two Krohne 2 - inch  DELTAFLUX 

f l o w m e t e r s ,  two 3- inch DELTAFLUX, and two 4 - inch  DELTAFLUX. However, m e t e r s  

of o t h e r  s i z e s  were i n c l u d e d  i n  the t o t a l  amount owed, so i n d i v i d u a l  p r i c e s  

were n o t  shown. (CPX-30 a t  900070-71) .  

632 .  I n  December 1 9 8 4 ,  purchased a Krohne 2 - inch  DELTAFLUX 

f lowmeter  f o r  and a 4 - inch  DELTAFLUX f o r  i n c l u d i n g  c o n v e r t e r s  

and c a b l e .  (CPX-30 a t  9 0 0 0 2 3 ,  900025) .  
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Other Competition 

633. used Foxboro magnetic flowmeters when its 

original m i l l  was built in 1972,  and use all FSP magnetic meters when it 

expanded its plant in 1978.  The F6P flowmeters used in 1978 were the Mag X 

meters, which are flanged. bought all its size 

requirements from the same manufacturer for each stage. ( , Tr. at 

914-916). 

634. For replacements, purchases F&P flowmeters to 

replace FhP flowmeters and Krohne flowmeters to replace Krohne flowmeters. 

( , Tr. at 917-918).  

635. Of 53  entries for which a competitor or competitors were identified 

in FhP's records regarding quotes f o r  its MINI-MAG o r  K-MAG, 22 references 

were to competitors who either do not produce flangeless magnetic flowmeters 

o r  magnetic flowmeters. These companies included Foxboro, Rosemount, Taylor, 

Smith and Sparling. (SX-12; SX-13). 

636. Complainant has offered MINI-MAGS andlor K-MAGS in competition with 

companies that do no t  produce flangeless or magnetic flowmeters. (SX-12; 

SX-13; Dimm, Tr. at 484; RK-65 at 007002) .  

637 .  In selling its ALTOFLUX X-1000 and DELTAFLUX, Krohne has faced 

competition from Brooks, Foxboro, Rosemount, Taylor and F&P. Foxboro, 

Rosemount and Taylor offer flanged rather than flangeless-flowneters. - ( R x - 1 ,  

Beahm WS at 2 8 ;  RX-2, Esposito WS at 14(b); RX-8, Efannion WS at 4-5; RY-3, 

Seclaus WS at 3; RX-10, Williams WS at 2). 

638. FhP's major competitors in the magnetic flowmeter market for 

flowmeters from two to four inches in diameter are Rosemount, Krohne, Brooks 

and Foxboro. (Dimm, Tr. at 4 8 4 ) .  , 
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639. Flowmeters produced by Brooks, Rosemount and Foxboro compete i n  the 

marketplace w i t h  MINI-MAG and K-MAG flowmeters produced by F&P. ( R e i s t e r ,  T r .  

a t  472-473; Dim, Tr .  a t  484). 

640.  I n  March 1984,  an FLP employee d i d  a competitive assessment o f  

flowmeters produced by Brooks. Brooks introduced a f l a n g e l e s s  flowmeter i n  

the f a l l  o f  1982 ( the  7400 s e r i e s ) ,  about a yePr id ? h s l f  s f t e r  FLP had 

introduced i t s  MINI-MAG flowmeter. (RX-43 a t  00889-891). 

641. The major d i f f e r e n c e s  between the Brooks and F&P f lange less  

flowmeters i n  March 1984 was that  the Brooks accuracy was s l i g h t l y  b e t t e r ,  and 

the Brooks meter used an aluminum r a t h e r  than a carbon s t e e l  c o i l  housing. 

(RX-43 a t  00897). 

6 4 2 .  I n  March 1984,  Brooks' l i s t  p r i c e s  f o r  a f lange less  flowmeter o f  2 

l e s s  than FhP's l i s t  pr ice  o f  $2,675.  
*. 

inch diameter was FLP observed 

that  Brooks o f ten  priced i t s  magnetic flowmeters a t  percent below FLP's 

l i s t  pr ices .  FLP was prepared t o  discount i t s  MINI-MAG accordingly when 

necessary. (RX-43 a t  00898). 

6 4 3 .  I n  June 1985,  an F&P employee performed another evaluation o f  

Brooks' f l a n g e l e s s  magnetic flowmeters. It concluded that  the Brooks meter 

was a good flowmeter and should be more than adequate f o r  many appl icat ions .  

The major disadvantages of  the Brooks meter w e  f t e  alvminum housing ( l e s s  

rugged than carbon s t e e l  and more magnetic in ter ference  from spanning b o l t s ) ,  

and the design o f  the magnet c o i l .  (RX-44 a t  00932-936). 

6 4 4 .  I n  May 1983,  Krohne was competing w i t h  F&P i n  F lor ida f o r  water a n d  

waste j o b s ,  The type or  s i z e  o f  the meters involved was not spec i f ied .  

(SX-11 a t  006691). 
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6 4 5 .  Xn l a t e  1984,  magmeters from Brooks and Krohne were considered by 

F&F t o  be i t s  main competitors i n  the  Southwest s a l e s  region.  (SX-8 a t  

006814;  SX-9 a t  006779). 

646.  In December 1984,  FbP l o s t  a s a l e  o f  AC MINI-MAGS t o  Foxboro, 

because Foxboro was 5 percent lower p r i c e d  despi te  FbP's heavy discounting.  

No information was provided i n  t h i s  document concerning the s i z e  o f  the  meters 

involved. (RX-47 a t  05555). 

647. I n  December 1984,  FbP l o s t  a s a l e  o f  129 MINI-MAGS t o  Brooks. 

After  discounting p e r c e n t ,  F&P'R b jd  was per meter ,  and Brooks s t i l l  

undersold F&P by per meter t o  w i n  the  b i d .  No information was provided 

i n  t h i s  document concerning the s i z e  o f  the meters involved. (RX-47 a t  05555; 

See RX-50 a t  006806). - 
648.  In March 1985,  Brooks was competing aga ins t  FLP f o r  s a l e s  o f  

f l a n g e l e s s  flowmeters t o  Burlington Industries.  The Brooks o f f e r  was 

per meter ,  compared t o  F&P's b i d  o f  w h i c h  was percent below FbP's 

l t s t  p r i c e .  The s i z e  o f  the meters involved was not s p e c i f i e d .  (RX-48 a t  

007077). 

649. I n  March 1 9 8 5 ,  Brooks was competing aga ins t  F&P f o r  s a l e s  of  

f l a n g e l e s s  flowmeters t o  Marathon Cody. Af ter  FbP's discount o f  percent 

below l i s t ,  the  Brooks quote was s t i l l  percent lower than FbP's quote. 

(RX-49 a t  007087). 

650 .  In December 1984,  FbP l o s t  an order t o  Rosemount € o r  s a l e s  o f - i t s  

AC MINI-MAG.  Rosemount underbid both F&P and Foxboro. (RX-56 a t  0 5 5 4 9 ) .  

6 5 1 .  X n  September 1 9 8 5 ,  F&P's magnetic and vortex  flowmeters were fac ing  

competit ion i n  the Southeast region from Brooks, Krohne, Kent,  Micro E f o t i o n  

and Poly Sonic ,  The most in tense  competit ion was from Micro Motion's mass 

flowmeter and Poly S o n i c ' s  u l t r a s o n i c  flowmeter. (RX-65 a t  007002). 
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652. Brooks Instrument Division o f  Emerson Electric Co. manufactures 

rotameters, mass flowmeters, several types of positive displacement meters, as 

well as turbine magnetic, and vortex flowmeters. The company also produces 

level measurement instrumentation and control valves. Brooks i s  believed to 

rank third in magnetic meter sales with an approximate 15 percent share of 

volume. The line i s  based essentially on the Mag 7000 which i s  available in 

sizes from 112 to 48 inches, and a smaller "Wafer Mag" sizes up to 4 inches. 

(CX-20 at 00425, 00426). 

653. In 1984 Brooks shipped about worth of magnetic 

flowmeters. Applications for their magnetic flowmeters are found in the waste 

water, pulp, paper, petroleum and chemical industries. (CX-97 at 901484-85). 

654.  Rosemount is a leading manufacturer of electronic flowmeters in the 
.r 

U . S .  In 1981 Rosemount entered the electronic magnetic flowmeter market and 

in 1984 they shipped of these meters. The majority of their 

magnetic flowmeters were shipped to the CPI and o i l  industries and almost 25 

percent o f  these went to the municipal waste water market. 

Price Competition 

655. The first step in the selection process of selecting a flowmeter i s  

to determine which flowmeter types will work on the particular application. 

The second i s  to consider other aspects, such as the required accuracy, range, 

materials of construction, user familiarity, spare parts, etc. Price i s  the 

next consideration and is applied when the first two steps have been 

performed. (RX-3, Liptak WS at 14-15; See Tr. at 825; Tr. at 

898;  CPX-31, Marshall Dep. at 23; Beahm, Tr. at 1011; CPX-32, Mullin Dep. at 

- 

36-37). 
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656.  Krohne ' s  l i s t  p r i c e s  f o r  i t s  ALTOFLUX X-1000 ( 0 . 5  p e r c e n t  a c c u r a c y )  

and DELTAnUX (2 .0  p e r c e n t  a c c u r a c y )  f l o w m e t e r s ,  i s s u e d  i n  Oc tobe r  1983,  a r e  

as f o l l o w s :  

ALTOFLUX X-1000 DELTAFLUX 

(SX-26 a t  500124-25). 

657. Fo r  s a l e s  of t h e  p r imary  o n l y ,  t h e  l i s t  p r i c e  of for t h e  

F-200 s i g n a l  c o n v e r t e r  would be  d e d u c t e d  from t h e  DELTAFLUX prices i n  t h e  

p r e v i o u s  f i n d i n g .  For  t h e  ALTOFLUX X-1000, t h e  l i s t  p r i c e  of f o r  t h e  

T-900 s i g n a l  c o n v e r t e r  would be  d e d u c t e d  from t h e  l i s t  p r i c e .  (SX-26 a t  

500124-25).  

658. I n q u i r i e s  r e p r e s e n t i n g  

(SX-26 a t  500126).  

659. The DELTAFLUX and ALTOFLUX X-1000 come o n l y  in "remote" v e r s i o n s  

where in  t h e  e l e c t r o n i c  package  i s  mounted s e p a r a t e l y  from t h e  p r imary .  (SX-33 

a t  501615; SX-34 a t  501605; Beahm, Tr .  a t  1041-1042).  

h h O .  P r i o r  t o  

t o  i t s  l i s t  p r i c e s  was 

Krohne ' s  d i s c o u n t  m u l t i p l i e r  t o  be a p p l i e d  

T h i s  would rest11 t 

in t h e  e f f e c t i v e  l i s t  p r i c e s  below: 

ALTOFLUX X-1000 DELTAFLUX 

(SX-26 a t  500124-25; RRX-10 a t  501808) .  

661 .  With commiss ions  of less  t h a n  p e r c e n t ,  t h e  d i s c o u n t  from t h e  list 

p r i c e  would be  g r e a t e r .  For  example ,  w i t h  a commission of  p e r c e n t ,  the 
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discount mul t ip l ier  t o  be applied t o  the l i s t  p r i c e  would be (SX-28 a t  

900608). 

662. Annual u n i t  values f o r  Krohne America's a c t u a l  s a l e s  of ALTOF'LUX 

X-1000 and DELTAFLUX magnetic flowmeters from 1983 t o  January-November 1985 

were as fol lows:  

.. I 

(RRX-12). 
I 

663. The average u n i t  values above include s a l e s  o f  the primary only a s  

well  a s  of  the primary/remote e l e c t r o n i c  package, and there fore  underestimate 

the a c t u a l  uni t  value o f  the primary/remote e l e c t r o n i c  package. In 1985,  o f  

the ALTOFLUX X-1000 u n i t s  so ld ,  were of  the primary only ;  o f  the 

DELTAFLUX u n i t s  s o l d ,  were o f  the primary only ,  I n  1984,  o f  the 

ALTOFLUX X-1000 u n i t s  s o l d ,  were of  the primary only ;  of  the DELTAFLUX 

uni t s  s o l d ,  were o f  the primary only. The invoices f o r  1983 were not 

complete and there fore  s u c h  an ana lys i s  cannot be done f o r  th i s  year. When 

s a l e s  o f  the primary only a r e  factored out o f  the above u n i t  values f o r  1984 

and 1985,  a c t u a l  s a l e s  u n i t  values f o r  the primary/remote e l e c t r o n i c  package 

are  as  fo l lows:  

1983 1/ 1984 2/ 1985 21 
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, 

- 1/ 
2/ 

Sales o f  the primary o n l y  n o t  factored o u t  of the average u n i t  value. 
Sales o f  the primary only factored o u t  o f  the average u n i t  value. 

(RRX-12; CPX-30). 

664. I n  addition t o  the invoice price paid by a customer f o r  a Krohne 

magnetic meter, a customer must pay for  the instal lat ion o f  the remote 

electronics,  which was from f o r  one customer depending on whether 

a floor mounted pipe was required. (RRX-7 a t  2 ;  RRX-9; Beahm, Tr .  a t  

1056-1058). 

665.  Effective Krohne's discount multiplier 

f o r  the f o r  the lower accuracy DELTAFLUX ( 2  percent accuracy), t o  

higher accuracy DELTAFLUX (1  percent accuracy), and t o  for the ALTOFLUX 

X-1000, given a commission o f  The increase i n  the discount 

multiplier was the result o f  an increase i n  Krohne's costs.  This change i n  

the discount multiplier would result  i n  the following ef fect ive  l i s t  prices:  

ALTOFLUX X-1000 DELTAFLUX DELTAFLUX 

(SX-26 a t  500124-25; RRX-10 a t  501808). 

666. FbP's  current list prices f o r  i t s  MINI-PlAG and K-MAG flowmeters, 

w i t h  integral electronics,  i s  as follows: 

MINI-MAG K-MAG 

$3,400 
3,550 
3,700 

(SX-21 a t  007429; SX-22). 
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667 .  F&P o f f e r s  a competit ive dfscount o f  on ir.: magnetic 

flowmeters. In a d d i t i o n ,  i t  o f f e r s  volume discounts  that  have ranged from 1 2  

t o  34 percent.  (SX-6 ,  Ans. t o  I n t .  No. 6 ;  See SX-12, SX-13; D i m m ,  T r .  a t  

488-489). 

- 

668. The MINI-MAGS and K-MAGS may be purchased i n  two forms: (1) an 

i n t e g r a l  u n i t  where the e l e c t r o n i c  package, w h i c h  processes  the  s i g n a l  t o  

provide the f i n a l  meter output,  i s  mounted d i r e c t l y  on the  primary, the device  

w h i c h  is i n s e r t e d  i n  the  p i p e  l i n e ;  and ( 2 )  a remote system where the 

e l e c t r o n i c  package i s  loca ted  away from the primary. 

and K-MAG, F&P charges an addi t iona l  $ 3 2 0  for a remote e l e c t r o n i c  flowmeter. 

For both the EIINI-HAG 

Approximately percent o f  FbP's customers purchase i t s  e lectromagnet ic  

flowmeters w i t h  remote e l e c t r o n i c s .  (SX-15 a t  501317-18; SX-16 a t  501365-66; 

SX-21 a t  007430;  SX-22; D i m m ,  Tr. a t  483-484, 492-494, 508,  513; RPX-1,  D i m m  

I 

Dep. T r .  a t  81) .  

669. The customer would have t o  i n c u r  a separate  c o s t  t o  mount an F&P 

€lowmeter w i t h  the  remote e l e c t r o n i c s ,  in addit ion t o  the $ 3 2 0  charge.  

rcsponding t o  a quest ion concerning the c o s t  t o  a customer f o r  buying an F&P 

I n  

remote f l a n g e l e s s  flowmeter,  Mr. D i m m  responded: "There a r e  two f a c t o r s ,  I 

b e l i e v e ,  that  a r e  involved t h e r e ,  One would be the addi t iona l  c o s t  o f  

i n s t a l l a t i o n  by t h a t  customer,  and t h a t  same c o s t  would apply no matter  

whether i t  was a Krohne o r  a F6P device ,  a s  w e l l  a s  an addi t iona l  charge t h a t  

we charge our customers due t o  the  increase  i n  c o s t  o f  the device . "  T h i s  

i n s t a l l a t i o n  charge would range from $50 t o  $600 depending on d is tances  

involved. ( D i m m ,  T r .  a t  483-484). 

670 .  Krohne magnetic flowmeters a r e  o f f e r e d  w i t h  remote e l e c t r o n i c s  

o n l y ,  and may not be competit ive w i t h  F&P flowmeters where i n t e g r a l  
I 

e l e c t r o n i c s  a r e  required o r  preferred.  The advantages o f  an i n t e s r a l  
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flowmeter include:  lower i n s t a l l a t i o n  c o s t s  s i n c e  o n l y  one component has t o  

be mounted; the problem o f  i n t e r f e r e n c e  i n  a connecting c a b l e  between the 

primary and the remote is e l iminated ;  f o r  people unfamiliar  w i t h  the  

i n s t a l l a t i o n ,  t h e r e  i s  no need t o  search  f o r  the e l e c t r o n i c s .  The advantages 

o f  a remote flowmeter include:  the e l e c t r o n i c s  can be loca ted  i n  a 

convenient,  a c c e s s i b l e  l o c a t i o n ;  the  e l e c t r o n i c s  can be removed from an 

inhospi tab le  environment; l e s s  room is required above the pipe t o  mount the 

meter. 

a t  868) .  

(RX-3, Liptak WS a t  26-29; - See RX-1, Beahm WS a t  2 1 ;  See F o s t e r ,  Tt. 

671. For a surcharge of  $500, FbP o f f e r s  a h i g h  accuracy option f o r  i t s  

K-MAG, w h i c h  would g i v e  it the same accuracy (0 .5  percent)  a s  Krohne's 

ALTOFLUX X-1000. (Dim, T r .  a t  508 ,  512-513). 

672. SX-12 and SX-13 a r e  F&P management p r i c i n g  c o n t r o l  l o g s ,  w h i c h  l i s t  

F&P's quotes ,  compet i tors ,  and discounts  f o r  d i f f e r e n t  types o f  flowmeters. 

For the  MINI-MAG and K-MAG, the fol lowing were F6P's discounts  i n  1985 ,  when 

faced w i t h  competit ion from various s u p p l i e r s :  

Competitor(s) Average FdP Dlscount Number o f  
Discount 1/ Range Quotes 

I/ A weighted average,  w i t h  the  discounts  weighted by the quote values. . 

- 2 1  Not including Krohne. 

- 
(SX-12, SX-13). 

673. For o n l y  one quote when F&P l i s t e d  Krohne a s  the competitor,  w . 3 ~  

the  s i t e  o f  the flowmeter glven. For t h i s  quote ,  w h i c h  represented s a l e s  of 

three 2 - i n c h  K-EfAGs, F&P discounted percent .  (SX-13 a t  03376). ', 

2 9 9  



6 7 4 .  I n  1985, SX-12 and SX-13 l i s t s  four  quotes involving the K-MAG 

flowmeter. Krohne was l i s t e d  a s  the competitor i n  three  o f  these  four quotes ,  

and F6P's average discount was percent.  For the  one o t h e r  quote,  both 

Foxboro and Brooks were l i s ted  a s  the compet i tors ,  and F6P's discount was 

percent.  (SX-12 a t  0 4 7 2 6 ;  SX-13 a t  0 3 3 7 2 ,  0 3 3 7 5 ,  0 3 3 7 6 ) .  

TENDENCY TO SUBSTANTIALLY INJURE 

675. The manufacturing c o s t s  for Krohne's f l a n g e l e s s  electromagnetic  

flowmeters a r e  as fo l lows:  

S ize  Cost ( S f r )  1/ Cost 1 2 /  
( Inches)  

ALTOFLUX X-1 000 : 2 
3 
Ir 

(do 1 l a  r s )- 

DELTAFLUX : 2 
3 
4 

These manufacturing c o s t  a r e  based on direct  m a t e r i a l  and labor  c o s t s  and 
a s s o c i a t e d  overhead charges ,  and r e l a t e d  c o s t s  f o r  production t o o l s .  

11 Swiss f rancs .  
21  
- 

Based on the  average exchange r a t e  of 2.069 Swiss f r a n c s  per dollar i n  - 
January 1986. (SX-47) .  

(SX-3, Ans. I n t .  No. S(d)) .  

676. The manufacturing c o s t s  for the ALTOFLUX X-1000 and DELTAFLUX 

i n c l u d e s  only the  c o s t  of the primary units , .  It does not include the c o s t  o f  

t h e  converter .  (SX-47A) .  
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677. F b P ' s  manufacturlng costs for its M I N I - M A G  (for both zirconium and 

tantalum electrodes) and K-tlAG (platinum electrodes) flowmeters for sizes 2 

inches to 4 inches is as follows: 

M INI-MAG K-MAG 
Zirconium Tan t a lum 

(SX-5, Ans to Int. No. 7(f)). 

678. FbP's manufacturing costs do not make a breakout between the cost of 

the primary and the cost of the integral electronic converter. ( C X - 4 ,  Stewart 

\JS at 5) .  

679. The annual production capacity for respondent's flangeless 

electromagnetic flowmeters for worldwide distribution is about iin i ts . 
In 1985, total production was about units. Krohne Germany asserts that 

(Beahm, Tr .  

at 1065;  SX-3, Ans. Int. No. 5 ;  CPX-11, Focks Dep. at 71-72). 

680. 

(Beahm, Tr. at 1061-1063, 1066, 1068). 
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681.  Because Krohne GmbH. and Rheometron manufacture f langeless 

flowmeters f o r  many markets throughout the w o r l d ,  Krohne America has had 

d i f f i c u l t y  in the past in obtaining flowmeters to  meet customer demand. 

(Pa-1, Beahm WS a t  11). 

682.  Krohne Messtechnick GmbH. 6 Co.'s  s a l e s  and p r o f i t s  f o r  s a l e s ' t o  

Krohne America, Inc. since 1983 are  as follows ( i n  dol lars  and units ) :  

Jan.-Oct. 1985 11 - 1983 1984 

- 1/  The January-October 1985 exchange r a t e  used was , 51 Francs/Dollar,  a 
weighted average o f  the exchange rates  of the f i r s t  three quarters o f  1985 
and o f  October 1985. 

fi83. Krohne Messtechnick's net p r o f i t s  would be calculated by 

subtracting from gross p r o f i t  the following c o s t s :  f re ight  and handling; 

general overhead c o s t s ;  s e l l i n g  and administrative expenses; research and 

development c o s t s ;  and depreciation. ( S X - 3 ,  Ans. I n t .  No. 14(g)).  

6 0 4 .  Krohne America estimates i t s  usage o f  f langeless magnetic 

flowmeters on the basis  of past s a l e s ,  and places orders w i t h  Krohne Gbmll. 

accordingly. ( R X - 1 ,  Beahn! CS a t  1 2 ) .  

6 8 5 .  Respondents are considering producing and/or assembling the accused 

product i n  the United States .  (CPX-2, Beahm Dep. a t  5 3 - 6 2 ,  7 1 ;  RX-1113 nt 

Stipulation 4 ;  RX-1, Beahm TJS a t  1 3 ;  RX-69). 

686.  Krohne America has included i n  i t s  "Capital Expenditures Ri1dge.t" 
i 

for 1986 a t h a t  



w0111d bc used f o r  domcs t i c  p r o d u c t i o n  o f  ALTOFLUX X-1000 and DELTAF1,IJX 

4 

magne t i c  Elowmeters.  (RX-1, Beahm WS a t  1 3 ;  RX-70). 

687. Krohne p r e s e n t e d  o r  d e m o n s t r a t e d  i t s  f l a n g e l e s s  f lowmete r s  a t  

i n d u s t r y  o r  t r a d e  shows i n  t h e  f o l l o w i n g  c i t i e s :  

P h i l a d e l p h i a ,  PA: Oc tobe r  1982;  Oc tobe r  1985 
Houston,  TX: March 1983; Oc tobe r  1983 ;  Oc tobe r  1 9 8 4  
Boston ,  MA: May 1985 
Richmond, VA: S p r i n g  1982 
Winston-Salem, NC: S p r i n g  1984 
Birmingham, AL: S p r i n g  1985 
M i s c e l l a n e o u s  l o c a l  shows 

(SX-1, Ans. I n t .  No. 3 0 ( a ) ) .  

688. From t h e  d a t e  Krohne i n s t i t u t e d  r e s e a r c h  and development  f o r  

f l a n g e l e s s  f lowmete r s  u n t i l  J a n u a r y  1986 ,  Krohne has  s p e n t  on 

f l a n g e l e s s  f lowmete r  R&D. (SX-2, Ans. I n t .  No. 31(a-d)) .  

689. Based on Krohne GmblI.'s s a l e s  t o  Krohne America,  and Krohne America 

sales i n  t h e  Un i t ed  S t a t e s  t h r o u g h  Elarch 1986,  Krohne America would have ha1  

f l o w m e t e r s  in i n v e n t o r y  a s  of March 1986.  If t h e  size d i s t r i b u t i o n  of 

t h i s  t n v e n t o r y  were comparable  t o  Krohne ' s  s a l e s ,  p e r c e n t  of t h i s  

i n v e n t o r y ,  o r  m e t e r s ,  would be i n  t h e  s i z e  r ange  of 2-4 i n c h e s  i n  

d i a m e t e r .  (FF. 4 4 5 ,  493) .  

690. Krohne America has  a ne twork  of i ndependen t  s a l e s  

r e p r c s e n t n t i v e s  i n  t h e  Uni ted  S t a t e s .  (CPX-1,  E s p o s i t o  Dep. a t  6 8 ) .  

691. Krohne America p r e d i c t s  t h a t  i t s  g r o s s  Un i t ed  S t a t e s  s a l e s  yi11 

from in 1985 t o  between in 1933.  

l lowever,  Krohne Amer ica ' s  f l a n g e l e s s  magne t i c  f lowmete r  s a l e s ,  2 - 4  i n c h e s  i n  

d i a m e t e r ,  a c c o u n t e d  f o r  o n l y  abou t  o f  t h i s  t o t a l  i n  1985.  (CX-?, 

Bcnhm Dep. a t  167-68) .  

6 9 2 .  Krohne GmbH. u s e s  modern equipment  i n  t h e  deve lopmen t ,  m a n u f a c t u r e ,  

t e s t i n a ,  and r e p n i r  of i t s  f l a n g e l e s s  e l e c t r o m a g n e t i c  f lowmete r s .  (SX-7, 

Response t o  f n t .  Nos. 4 ( a - b ) ) .  
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CONCLUSIONS OF L A W  

1. The Cornmisston has in rem jurisdiction and subject matter jurisdiction in 

this investigation. 

- 

2. The Commission has in personam jurisdiction over each of the respondents 

in this investigation. 

3. Claim 1, 2, 3, 4 and 5 of the '982 patent are not invalid under 35 U.S.C 

s§s 102, 103 and 112. 

1 

4. Claims 1, 2, 3, 4 and 5 of the '982 are not unenforceable and/or not 

invalid due to any lack of fair and full disclosure to the Patent Office. 

5. 

conduit diameter do not infringe claims 1, 2 and 5 of the '982 patent. 

Krohne's flangeless electromagnetic flowmeters having less than 2 inch 

6. 

conduit diameter do infringe claims 1, 2, 3, 4, and 5 of the '982 patent. 

Krohne's flangeless electromagnetic flowmeters having a two to four inch 

7. There is a domestic industry consisting in the manufacture of flangeless 

electromagnetic flowmeters of 2 to 4 inch conduit diameter which domestic 

industry is efficiently and economically operated. 
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a. Importation of flan, -ess electromagnetic flowmeters .ving a two to four 

inch conduit diameter made by claims 1, 2, 3, 4 and 5 of the '982 patent has 

the effect of substantially injuring the domestic industry. 

9. 

inch conduit diameter made by claims 1, 2, 3, 4 and 5 of the '982 patent has 

the tendency to substantially injure the domestic industry. 

Importation of flangeless electromagnetic flowmeters having a two to four 

10. There is a violation of section 337 by each of the respondents. 
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- .fTIAL DETERMINATION AND ORDER 

Based on the foregoing findings of fact, conclusions of law, the opinion 

and the record as a whole, and having considered all of the pleadings and 

arguments presented orally afid i n  briefs, as well as proposed findings of fact 

and conclusions of law, it is the administrative law judge's determination 

that there is a violation of section 337 in the unauthorized importation and 

sale in the United States of certain flangeless electromagnetic flowmeter 

having a two to four inch conduit diameter. 

The administrative law judge hereby CERTIFIES to the Commission the 
I 

initial determination, together with the record of the hearing in this 

investigation consisting of the following: 

1. The transcipt of the hearing, with appropriate corrections as may 

hereafter be ordered by the administrative law judge; and 

2. The exhibits admitted into evidence. 

The pleadings o f  the parties are not certified, since they are already in 

the Commission's possession in accordance with Commission Rules of Practice 

and Procedure. 
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Further it 'is ORDERED t. -: 

1. 

camera because of business, financial, and marketing data found by the 

administrative law judge to be cognizable as confidential business information 

under Rule 201.6(a), is to be given - in camera treatment from the date this 

investigation is terminated; and further 

In accordance with Rule 210.44(b), all material heretofore marked - in 

2. Counsel for the parties shall have in the hand8 of  the administrative law 

judge those portions of this initial determination which contain confidential 

business information to be deleted from the public version initial 

determination no later than Friday August 8, 1986. If no comments are 

received from a party it will mean that the party has no objection in removing 

the confidential status, in its entirety, from this initial determination. 

3. Motion No. 229-6 is denied. 

4.  Motion to strike the testimony relating to the Krohne flowmeter of conduit 

less than 2 inch diameter is denied. 

5. Motion for production of certain attorney client documents of complainant 

is denied. - 

6. This initial determination shall become the determination of the 

Commission forty-five (45) days after the service thereof, unless the 

Commission, within forty-five (45) days after the date of filing of the 
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I n i t i a l  Determination si  -1 have ordered review of  the I. .Fa1 Determination 

or c e r t a i n  i s s u e s  t h e r e i n  pursuant t o  19 C.F.R.  210(b) o r  210.55 or  by o r d e r  

shall have changed t h e  e f f e c t i v e  d a t e  o f  t h e  i n i t i a l  determinat ion .  

Issued:  July 30, 1986 

A d m i n i s t w i v e  L a w  Judge 
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