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UNITED STATES INTERNATIONAL™ TRADE ‘COMMISSION
Washington, D.C. 20436

In the Matter of
Investigation No. 337-TA-150
CERTAIN SELF-STRIPPING ELECTRICAL '
TAP CONNECTORS

NOTICE OF ISSUANCE OF EXCLUSION ORDER

AGENCY: U.S. International Trade Commission.

ACTION: Notice is hereby given that the Commission has issued a general
exclusion order in the above-captioned investigation.

AUTHORITY: 19 U.S.C. §1337.

SUPPLEMENTARY INFORMATION: The presiding officer issued an initial
determination on January 11, 1984, in which she determined that there has been
a violation of section 337 in the unauthorized importation and sale of certain
self-stripping electrical tap connectors by reason of infringement of claim 1
of U.S. Letters Patent 3,388,370, owned by complainant Minnesota Mining and
Manufacturing Company, Inc., the effect and tendency of which importation and
sale was to substantially injure the relevant domestic industry.

On February 25, 1984, the Commission determined not to review the
presiding officer's initial determination, thereby allowing it to become the
Commission determination on violation of section 337. The Commission
requested written submissions on the issues of remedy, the public interest,
and bonding from the parties, other government agencies, and the public.
Complainant and the Commission investigative attorney filed written
submissions; no other submissions were received.
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Copies of the Commission's Action and Order, its Opinion, and all other
non-confidential documents filed in connection with this investigation are
available for inspection during official business hours (8:45 a.m. to
5:15 p.m.) in the Office of the Secretary, U.S. International Trade
Commission, 701 € Street MW., Washington, D.C. 20436, telephone 202-523-0161.

FOR FURTHER INFORMATION CONTACT: Judith M, Czako, Esq., Office of the General
Counsel, U.S. International Trade Commission, telephone 202-523-3395.

_

Kenneth R. Mason
Secretary

By order of the Commission.

Issued: May 24, 1984
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of
. Investigation No. 337-TA-150
CERTAIN SELF-STRIPPING ELECTRICAL
TAP CONNECTORS
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COMMISSION ACTION AND ORDER

Background
On June 2, 1983, the Commission instituted investigation No. 337-TA-150,

Certain Self-Stripping Electrical Tap Connectors, to determine whether there

is a violation of section 337(a) in the unauthorized importation into and sale
in the United States of certain self-stripping electrical tap connectors ("“tap
connectors") by reason of their alleged infringement of claims 1 and 3-7 of
U.S. Letters Patent 3,388,370 (the '370 patent). 48 Fed. Reg. 26,542 (1983),
The investigation was based on a complaint filed by Minnesota Mining and
Manufacturing Company (3M) on May 6, 1983, Complainént is the owner of the
'370 patent.

Seven respondents were ﬁamed in the original complaint and notice of
investigation. Four domestic respondents —_— Chieftain—Uniwoéld Corp., of New
York ("Chieftain"), Allen Group, Inc., of Delaware ("Allen Group"), Allison
Corp., of New Jersey ("Allison"), and Blazer International Corp., of Illinois
("Blazer") — were allegedly engaged in importation and/or sale of infringing
tap connectors. Three foreign respondents — L&S (Taiwan) Allied Co. Ltd.

("L&S"), Burda Enterprises, Inc., of Taiwan ("Burda'), and Lumiaction Co.,
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Ltd., of Taiwan ("Lumiaction") -— were allegedly foreign manufacturers and
exporters of tap connectors. On June 23, 1983, 3M moved to add three other
respondents, allegedly engaged in the importation and/or sale of tap
connectors that infringe the '370 patent. The thfee companies were Trail
Brite, of New York, Standard Motor Products, Inc., of New York, and AJA
Electronics, of California. At the prelihinary conference held on June 24,
1983, counsel for complainant agreed to withdraw the motion. Rather than
being added to the investigation, on July 7, 1983, the three proposed
respondents and one other company, Tun Kuang World Trade Corp., of Taiwan,
were informed by the Commission's Secretary of the pendency of this
investigation. No responses from these four companies have been received.

On September 12, 19, and 20, 1983, 3M filed joint motions with
respondents Blazer, Allison, and Chieftain, respectively, seeking to terminate
those respondents from the investigation on the basis of settlement agreements
(Motions Nos. 150-2, 150-3, and 150-4). The Commission investigative attorney
filed a public interest statement supporting the motions. On September 28,
1983, the presiding officer issued three initial determinations (Orders Nos,
4, 5, and 6) granting the motions and terminating Blazer, Allison, and
Chieftain. On October 28, 1983, the Commission published notice of its
decision not to review the initial determinations. 48 Fed. Reg. 50,628,
50,629 (1983). Respondent Burda was terminated from the investigation at the
time of the initial determination on violation, no evidence having been

presented that Burda sold or imported tap connectors into the United States.



On November 17, 1983, complainant 3M filed a motion for summary
determination that a violation of section 337 had been established in this
investigation. The motion was supported by the Commission investigative
attorney. On December 20, 1983, the presiding 6Fficer cancelled the hearing
in this investigation, and on January 4, 1984, she issued her initial
determination on violation. The presiding officer found that there was a
violation of section 337 in the importation into and sale in the United States
of the subject self-stripping electrical tap connectors. On January 25, 1984,
the Commission determined not to review the initial determination on
violation, 49 Fed. Reg. 4048 (February 1, 1984). The parties were requested
to file written submissions on remedy, the public interest, and bonding by
February 22, 1984. Complainant and the Commission investigative attorney have
submitted briefs concerning remedy, the public interest, and bonding. No
submissions were received from any of the respondents, Government agencies, or

the public.

Action

Having determined that the issues of remedy, the public interest, and
bonding are properly before the Commission and having reviewed the written
submissions filed on remedy, the public interest, and bonding and those
portions of the record relating to those issues, the Commission has determined
to issue a general exclusion order prohibiting entry into the United States,
except under license, of self-stripping electrical tap connectors that
infringe U.S. Letters Patent 3,388,370, owned by complainant 3M, for the

remaining term of the patent. The Commission also determined that the public
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interest factors enumerated in section 337(d) (19 U.S.C. §1337(d)) do not
preclude issuance of a general exclusion order, and that the bond during the
Presidential Eeview period should be in the amount of 163 percent of the

entered value of the imported tap connectors.

Order

Accordingly, it is hereby ORDERED THAT—

1, Self-stripping electrical tap connectors which infringe claim 1
of U.S. Letters Patent 3,388,370 are excluded from entry into
the United States for the remaining term of the patent, except
under license of the owner of the patent;

2. The articles ordered to be excluded from entry into the United
States shall be entitled to entry under bond in the amount of
163 percent of the entered value of the subject articles from
the day after this order is received by the President pursuant
to subsection (g) of section 337 of the Tariff Act of 1930,
until such time as the President notifies the Commission that
he approves or disapproves this action, but, in any event, not
later than 60 days after the date of receipt of this action;

3. The Secretary shall serve copies of this Commission Action and
Order, and the Opinion of the Commission, upon each party of
record to this investigation, and publish notice thereof in the
Federal Register;

4, The Commission may amend this Order in accordance with the
procedure described in section 211.57 of the Commission's Rules
of Practice and Procedure (19 C.F.R. §211.57),

e

Kenneth R. Mason
Secretary

By order of the Commission.

Issued: May 24, 1984



In the Matter of
CERTAIN SELF-STRIPPING
ELECTRICAL TAP CONNECTORS

Investigation No. 337-TA-150
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COMMISSION OPINION
The Commission has determined not to review the administrative law
judge's initial determination that there is a violation of section 337 in this

investigation. / The only issues remaining to be resolved in this

investigation are remedy, the public interest, and bonding.

Remedy

1. General exclusion order

We determine that the appropriate remedy in this investigation is a

general exclusion order. The facts of this case satisfy the criteria set

forth in Certain Airless Paint Spray Pumps and Components Thereof, 2/ for

the issuance of a general exclusion order. 3/

In Spray Pumps, the
Commission noted that it has an obligation to balance complainant’'s interest

in complete protection against the inherent potential of a general exclusion

See Federal Register notice of February 1, 1984, (49 Fed. Reg. 4048).

2/ Inv. No. 337-TA-90, USITC Pub. No. 1199, (1981); 216 U.S.P.Q. 465 (1981).
/ It should be noted that a general exclusion order was not issued in
Spray Pumps because the Commission determined that the criteria were not
met.



order to disrupt legitimate trade. &/ Therefore, the Commission has since
required that a complainant seeking a general exclusion order prove "both a
widespread patfern of unauthorized use of its patented invention and certain
business conditions from which we might reasonably infer that foreign
manufacturers other than the respondents to the investigation may attempt to
enter the U.S. market with infringing articles.” 3/
In Spray Pumps, the Commission stated that in order to establish a
widespréad pattern of unauthorized use, there must be:
(1) a Commission determination of unauthorized'importation into the
United States of infringing articles by numerous foreign
manufacturers; or
(2) pending foreign infringement suits based upon foreign éatents
which correspond to a doméstic patent in issue; and
(3) other evidence which demonstrates a histbfy of unauthorized
foreigh use of the patented invention. &/
In this investigation, the record demonstrates that there wﬁs

unauthorized importation into the United States of the infringing tap

connectors. L/ Moreover, it was established that there‘is'ample capacity

4/ 1d st 18.

S/ 1d.

6/ Id. at 18-19 (footnotes omitted).

7/ Initial Determination (hereinafter ID) at 3, 4. The administrative law
judge found one foreign manufacturer to be in default as to all issues,
from which the fact of importation may be inferred. 1ID at 7.



on the part of the foreign firms involved to deliver large numbers of
infringing tap connectors. 8
The record demonstrates a history of unauthorized foreign use of the
patented invention. Complainant 3M has brought infringement suits or issued
notices of infringement to foreign competitors based on foreign patents that
correspond to the '370 patent. These actions resulted in decrees enjoining
further infringement of 3M's patents, or agreements to refrain from
infringement of 3M's patents. ¥/
In order to establish the "business conditions" referred to in Spray
Pumps as a prerequisite for the issuance of a general exclusion order, the
Commission has considered:
(1) an established demand for the patented product in the U.S.
_ market and conditions of the world market;
(2) the availability of marketing and distribution networks in the
United States for potential foreign manufacturers;
(3) the cost to foreign entrepreneurs of building a facility
‘capable of producing the articles;

(4) the number of foreign manufacturers whose facilities could be

retooled to produce the article; or

8/ 1ID at 6; Elm affidavit, 3M exhibit 5 to Motion for Summary Determination.

9/ 3M brought suit on corresponding patents in Great Britain and West
Germany. 3M also issued notices of infringement to companies in Great
Britain, Germany, and Australia. Qualey affidavit, 3M exhibit 3 to
Motion for Summary Determination.



(5) the cost to foreign manufacturers of retooling their facility
to produce the articles. 10/
The record in this case establishes a strong U.S. demand for the subject

tap connectors. A very large number of tap connectors have been sold in the
United States as of the end of 1982. 1/ In aeddition, an undetermined

number of infringing tap connectors have been sold by respondents and other
companies, indicating a strong demand for the product. The existence of
distributors in the United States who have already been solicited by foreign
manufacturers or have sold imported tap connectors establishes ﬁhe
availability of marketing and distribution networks in the United States for
potential foreign manufacturers. 12/ The record also establishes the low

cost of production for foreign manufacturers of the tap connectors, the ease
with which forgign manufacturing facilities can prepare to produce tap
connectors, and the low cost of such preparation. It appears that for an
investment of SS,bOO a manufacturer could use a single cavity mold and single
track die stamp and, by manual assembly, produce approximately one million tap
connectors per year; a more efficient operation using a twelve cavity mold and
a single track die stamp would cost about $25,000-$30,000. 13y Because the

tap connectors are small and involve few parts, they lend themselves to large

scale production.

Spray Pumps, supra, at 18-19.

3M confidential exhibit 1 to Motion for Summary Determination,.
ID st 5-6. ‘

3M exhibit 5 to Motion for Summary Determination.
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while the issuance of a general exclusion order carries with it the
inherent potential to disrupt legitfmate trade, we beiieve that this
c;nsideratiéﬁ i§ odfdéighed in thiévinvestfs;tion by the factors outlined
above. We theréfoéébcdnclude éhat a 5engr;1 exclusion order is the most

appfopfiaﬁe form 6f‘relief in'this case,

The Public Interest

The. Commission may issue an exclusion order only after "considering the
effect of such [an order] upon the public health and welfare, competitive
conditions in the United States economy, the production of like or directly
competitive articles in the United States, and United States
consumers." 14/ We conclude that en exclusion order will not have an
adverse effect on these‘public interest factors.

Tap connectors are not an essential item for the preservation of the
public healfh and welfare. The record establishes that numerous electriceal
connectors exist which do not infringe upon 3M's proprietary rights. 3M
appears to have sufficient production capacity to meet the entire domestic
demand for its patented product, and it has adequate means to distribute its

product throughout the United States.

14/ 19 U.S.C. § 1337(d).



Bonding

Section 337(g)(3) provides for the entry of infringing articles upon the

payment of a bond during the 60-day Presidential review period. 1/ The

bond is to be set at a level sufficient to "offset any competitive advantage

resulting from the unfair method of competition or unfair act enjoyed by

16/ A bond of 163 percent of the

persons benefiting from the importation."
entered value of respondents' tap connectors should offset the competitive
advantage enjoyed by respondents. The figure is derived from a comparison of

the wholesale price of 3M's model 801 tap connector, 4.5 cents, with the

wholesale price of the corresponding imported L&S model 90802,

1.71 cents. 17/

15/ 19 U.S.C. § 1337(g)(3).
16/ S. Rep. No. 1298, 93d Cong., 2d Sess. 198 (1974).
17/ 3M exhibit 4 to Motion for Summary Determination. L&S is the source of

the actual importation and sales established by complainant.
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On June 3, 1983, the Commission issued a notice of investigation in
the above matter initiating an investigation to determine whether Section
337 is being violated in the unlawful importation of certain self-stripping
electrical tap -connectors into the United States, or ia their sale, by
reason of infringement of U.S. Letter Patent No. 3,388,370, the effect or
tendency of which is to destroy or to injure substantially an industry that

is efficiently and economically operated in the United States.

Seven respondents were named. Three respondents (Allison Corporation,
Chieftan-Uniworld Corporation, and Blazer International Corporation) have
been dismissed based on settlement agreements. The remaining four respon-
dents Qr; Allen Group, Inc., a company located in Melville, New York, and

three Taiwanese respondents, L&S (Taiwan) Allied Co., Ltd., Burda Enter-

prises, Inc¢., and Lumiaction Co. Ltd.

On November 17, 1983, complainant, Minnesota Mining and Manufacturing
Company (3M), filed a motion under Section 210.50 of the Commission's Rules

for summary determination in favor of complainant upon all issues in this

AIRYINES ==



investigation. (Motion 150-5). The motion is supported by the Commission
;:Qes:igative attorney,-:hé—lt is not opposed by any respondent.‘-kany
of the exhibits submitted with 3M's motion and the staff's memorandum
supporting the motion are in affidavit form or in a form that can be con-

sidered under Section 210.50. Complainant seeks a permanent exclusion

order.

No responses to the complaint and notice of investigation have been
filed by any respondent. Burda filed a letter dated June 21, l983; which
will be treated as Burda's response. In this letter Burda indicates that it
never sold tap connectors in the United States, but did offer them for sale.
Burda assured 3M that it would stop offering the product in the United
States. In addition, L&S apparently sent a letter to the Commission investi-~
gative attorney (staff Ex. 1) indicating that it also would stop offering

tap connectors for sale in the United States.

One respondent, Allen Group, Inc., has responded to complainant's
request for admissions by making certain admissions. The failure of other
respondents to respond to requests for admissions can be deemed to be admis-
sions if jurisdiction over these respondents is established and the requests
were properly served, but complainant does not rely upon these admissions to

A
make its prima facie case.

Complainant has submitted facts adequate to establish a prima facie case
showing that there have been unfair acts under Section 337 ian connection

with the importation of the self-stripping electrical tap connectors 1in



issue, and that the effect or tendency of these unfair acts is to destroy or
to injure substantially an efficiently and economically operated domestic
industry. No opposing affidavits were submitted setting forth specific facts

showing that there is a genuine issue of material fact that must be litigated.

The following facts have been established by affidavit, admission, or

deposition:

There is a domestic industry consisting of that portion of complain-
ant's business devoted to the manufacture and sale of self-stripping elec-
trical tap connectors made undeér the claims of '370 patent in issue. There
are no licenses under the patent. Complainant 3M practices the patent in
the manufacture of self-stripping electrical tap connectors. (Welch affida-

vit).

The domestic industry is efficiently: and economically operated. One
respondéhc, Allen Group, Inc., admits this fact. (Response to Request for
Admi#sions). Modern wmanufacturing ‘techniques and processes are used to
préduce the electrical c5p connectors, and complainant has developed innova-

tions in electrical connector technology. (Welch and Elm affidavits).

Complainant has established that respondent L&S (Taiwan) Allied Co.,
Led. has exported the tap connectors in issue to the United States. (Bond
deposition, 3M Ex. 7, Hamilton affidavit, 3M Ex. 13, Hardick affidavit, 3M

Ex. 12).



Complainant also has established by responses to its requests for
admissions that respondent Allen Group, Inc. (a U.S. company) has imported
the tap connector in issue into the United States. (See also Hardick

affidavit, 3M Ex. 12.)

Under Section 282 of the Patent Act, a patent is presumed to be valid.
(35 U.s.C. §282). Since no party has challenged the validity of the Elm '370
patent, it is found to be valid. The patent was assigned to complainant.

(3M Ex. 6).

The affidavit of Robert A. Elm, the inventor under the '370 patent,
contains facts showing that tap connectors of Lumiaction, L&S and Burda
infringe the '370 patent (attached to Elm affidavit). Mr. Elm indicates that
he examined these tap connectors and found that each performed the same
function in the same way and accomplished the same result as his patented
connector. Based on the facts stated by Mr. Elm, it is found that claim 1 of
the '370 éa:en: reads directly on each of the above tap connéccors, and that
all of the elements recited in claim 1 are present in each of these tap

connectors.

The fourth remaining respondent, Allen Group, Inc., specifically
admitted in response to complainant's request for admissions that its

imported tap connectors infringed the '370 patent.



Ccmplainant 3M established that the domestic industry already has been
injured substantially by the imported coanectors and that if the importa-
tion of the tap connectors ia issue is not‘stopped, there will be a tendency
to inju;e the domestic industry substantially in the future. (Welch affi-

davit, 3M Ex. 4, and exhibits thereto).

- One U.S. company (Cal-Term) imported $1,5006,000.00 of these connectors

from L&S in a single order in 1982. (3M Ex. 7).

Anotﬁer U.S. firm, Hoffman Industrial Products, purchased over 5,000,000
ta§ connectors from L&S. In 1982, Premier Industrial Corporation, a dis-
tributor of electronic components, acquired Héffman, and began selling L&S
-.tapvconnectofs in direct competition with 3M tap connectors. The L&S tap
- connectors were sold at prices more than 25 percent lower than the prices of
3M's tap connectors. (Hamilton affidavit, IM Ex. 13). 3M's prices for its
tap connectors also are substantially higher than the prices of tap coanectors

sold by the other respondents. (Welch affidavit, 3M Ex. &4).

Complainant's sales of its own tap connectors have decreased by 44

percent from 1980 to the end of 1982. (Welch affidavit, 3M Ex. 4).

‘0n€ U.S. company, Hollywood Accessories, stopped purchasing 3M tap
connectors and started buying L&S connectors because the L&S prices were 25
percent of M's prices. (Hardick affidavit, 3M Ex. 12). Hollywood Accesso-
ries i@po;ted more than 100,000 L&S tap connectors. These were sales lost by

3 to L&S, and the L&S sales directly injured the domestic industry.



Complainant also submitted facts showing that the imported tap con-
nectors are of inferior quality, and contends that the imported tap connec-
tors have a tendency to damage the repd;a:ion of the 3M product. (Elm

affidavit, 3M Ex. 5, and Johansson affidavit, 3M Ex. 14).

Several affidavits support the position that foreign producers can enter
this market with ease, with an investment of as little as $5,000 to $25,000.
(Qualey affidavit, 3M Ex. 3, Elm affidavit, 3M Ex. 5). This demonstrates
that respondents and others have the capacity to export enough tap connectors
to the United States to injure substantially or to destroy the domestic

industry in-the future.

Even though L&5S and Burda have stated that they will not export any more
tap connectors to the United States, other companies can produce as many tap
connectors as 4re necessary to meet the total market demand in the United
States. The lower prices at which the imported tap connectors are sold make
it likely that respondents' sales will continue to injure the domestic
industry even if respoﬁdencs' products are not of the same quality as the 3M

tap connectors.

Complainant 3M did not rely solely on the default of any respondent,
but submitted (in affidavit form or in admissions or in sworn testimoay)
substancial evidence that unfair acts had occurred under Section 337, and
that these acts tended to injure subs:ancialiy the 3M domestic industry
devoted to the production of the self-stripping electrical tap connectors in
issue. Based on the affirmative evidence of violation of Section 337, 3M is

entitled to summary determination in its favor on all issues.

()



it is found that at least two respondents, L&S and Allen Group, Inc.,
engaged in an unfair act violating Section 337 of the Tariff Act, as amended,
in connection with the importation into thelUniced S;ates of certain self-
stripping electrical tap connectors by reason of infringement of the '370
patent, the tendency of which is to injure substantially an efficieatly and

economically operated industry in the United States.

Tc the extent that some issues relating to Lumiaction Co. have not

been addressed by 3M, Lumiaction Co. is in default as to all issues.

With respect to Burda, however, this respondent advised 3M that it does
not manufacture the tap connectors in issue, it had offered but never sold the
product in the United States, that it would not offer the product in the
Uniﬁéd States in the future, and that it had only taken some samples to the
APAA for exhibition. Complainant advised Burda that it could be easily
eliminated from this case if it made these assurances to the Commission.
Complainant has not tried to prove that Burda sold any tap connectors in the
United States or that it caused any injury to the domestic industry. Based on

these facts, Burda is dismissed as a respondent in this case.

Motion 150-5 is granted. The record, consisting of Motion 150-5 and all
papers filed in connection therewith, together with the pleadings and all
requesc; filed in this matter, is certified to the Commission.

JOnzr D-S&kcn

Janet D. Saxon
Administrative Law Judge

Issued: January &, 1984
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U. S DEPARTMENT OF COMMERCE
United States Patent and Trademark Office '
February 14, 1983

(Date)

IS IS TO CERTIFY that the annexed is a true copy from the records of this office
the printed Specification and Drawings of U. S. Patent
1388,370.

By authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

e

Certifying Officer.



United States Patent Office

3,388,370
Patented June 11, 1968

1

3,388,370
SOLDERLESS CONNECTOR FOR
INSULATED WIRES
Robert A, Elm, St. Pasl, Minn,, assignor (o Minnesota
Mining and Manufacturing Company, §t. Pau!, Mam,,
a corporation of Delaware
Filed Apr. 14, 1966, Ser. No. 842,514
7 Claiis, (Cl. 339—98)

ABSTRACT O THE DISCLOSURE
A solderless wire-connector contains a slotted resilicnt
metal connector plate slidably retained in a grooved in-
sulating body having a folding self-locking cover unitary
therewith.

This invention relates to wire-connectors and, in one
important aspect, to insulaled connectors for making
solderless connection between parallel small insulated
wires. Wire-conncctors of the type described have particu-
lar utility in low voltage wiring, for example in the in-
stallation of additional or replucement wiring in automo-
biles, where speed of application, complete insulution, and
permanency of conductive contact under prolonged vi-
bration are important requisites.

Solderless connectors for insulated small wires have
heretofore been described, for example in U.S. 3,012,219,
wherewith permanent positive contact is obtained by slid-
ing a grooved resilient contact member into a receptive
slotted wire-supporting base and over ong or more in-
sulated wires supported thercon. The contact member
may be provided with an insulating cap which is ridged
for positioning and retention within an insulating base.

The present invention likewise relies on a grooved re-
silient contact member slidably insertable within a wire-
supporting buse, but distinguishes over prior art conduc-
tors in 2 number of important respects. The contact mem-
ber may be pressed into position with but moderate effort,
to form a permanent conductive contact, with no possi-
bility of injury to the insulating cap. The insulating body
and cap are combined in a single unit; any possibility of
improper assembly of the conncctor is thercby eliminated.
In a preferred modification, onc or all of the wires to be
connected may be inserted from the side of the connec-
tor, so that X- and T-splices can be made as well as
terminal or pigtail splices.

These and other advantages are attained by providing a
hard but resilient insulating base which is preferably lon-
gitudinally recessed and openable along one longitudinal
cdge to accept and support o plurality of paraliel insulated
wires and is transversely slotted to accept and retain a
flat slotted contact plate, and, integral therewith, a snap-
cover member for covering a said plate in contacting po-
silion and for retentively enclosing the wires within the
said insulating base.

The principles of the invention will now be further de-
scribed and illustrated by reference to the accompanying
drawing and wherein

FIGURE 1 is a view in perspective of a presently pre-
ferred form of wire-connector in readiness for use,

FIGURL 2 is a transverse cross-section of a portion
of the wirc-connector taken along line 2—2 of FIGURE 1
and after application to a pair of insulated wires.

PHGUIRE 8 bt end plan view of the base and cover
member of the comnector of 1 IGURTE T in fully closed po-
sttion and with the inferconnedted enclosed pair of wires
fndicated i crons section,

FIGURE b s o view in perspective of an alternalive
o e conver member, and

FIGURE S i somewhad <o henudic view in perspective
ol another abtenative form of connector,
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The wire-connector itlustrated in FIGURES 1-3 is de-
signed for use in connecting a pair of wires, as in connect-
ing two paralle! wires in a T-splice or X-splice. It will be
appreciated that the same principles may equally well
be applied to connectors for three or more wires, although
two-wire connectors are of most significance commer-
cially, ‘

The wire-connector 10 of FIGURE 1 will be seen to
conaist of a slotted resilient flat metal insert or contact
member [ and an insulating base member 12 compris-
ing a central body section 13, two opposed end sections
14, 15 and a cover 16, The base 12 is provided with lon-
gitudinal interconnected circularly cross-sectioned wire-
accepting recesses or channels 17, 18 to which access
may Dbe obtained through either end or through a longi-
tudinal edge slot or opening 19. The body 13 is transverse-
ly slotted at 20, the slot being extended into the lower
half of the body as indicated in FIGURE 2 to provide
space for entry of the three wire-contacting lobes 21, 22,
23 of the contact member 11. Lobes 21 and 23 are shown
partly cut away to reveal further structural detail. Pro-
jections 24, 25 extend across the thickness of the slot 20
and serve as additional support for wires inserted within
the connector body, a pair of wires being shown in cross-
section in FIGURE 2 as consisting of metallic conduc-
tors 26, 27 and insulating plastic coverings 28, 29. The
connector is effective with both solid and stranded con-
ductors.

The base 12 is further longitudinally internally grooved
at a location opposite the opening 19, the shallow groove
30 being provided to permit flexing of the edge wall of
the base in the manner of a hinge, prior to or during in-
sertion of wires through the opening 19 and thence into
the wire-accepting channels 17 and 18. The hinge struc-
ture permits substantial reduction in the thickness of the
slot 19 since the two halves may be pried apart to any
degree required for introduction of wires.

The cover 16 is altached to the upper side edge of the
body 13 along a flexible hinge area 31 of reduced thick-
ness. The cover includes a flat top wall 32, flat side wall
33, and inturned edge hook member 34. A cooperating
hook member 35 is provided along the lower segment of
the body 13 at the opening 19,

The combination of the hinge formed at the groove 30
and the hook ¢lements 34 and 35 provide an important
feature of the invention by making possible initial open-
ing of the connector body to permit wires to be laid in
place without difficulty and then, after electrical connec-
tion has been established, providing for the permanent
and secure enclosure of the entire connection.

The adjacent side edges of the resiliently connected
lobes 21, 22, 23.of the contact element 11 are generaily
parallel, and the rounded end edges are smoothly diver-
gent, providing wire-accepting openings and strong elec-
trically conductive resiliently Joaded contact surfaces for
wires onto which the clement is forced. The element 11
is tightly held within the narrow slot 20 so that it is per-
nanently retained in place, but can be forced further
into the slot and over the inserted wires by mcans of
ordinary plices or side-entters. Once Tully inscrted, it is
protected and insulated by folding the cover 16 into the
closed position, with the hook 34 engaging the hook 35
and thereby preventing any accidental subsequent sep-
aration of the upper and lower segments of the base 12
and exposure of the connection,

In o typical connector designed for connecting {(wo
plistic couted solid or stranded Noo 14, 16 or I8 pauge
copper wites, the connevtor elemcent £ s #y inch wide
and Viineh deep and s nude of phosphor bronze sheet
ol Yo inel tiichaes, The basae 120 U danch in denpth,
the Doty B3 benr Vo inch aad cach end section 95, inch,
The connector in closed position o shown in FIGURE 3
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has a width of 142 inch and o thickness of "4 inch. The
wire-receiving channels 17, 18 are cach 14 mch in diam-
eter. The insulating base is constructed in one piece of
polvpropylene and is most conveniently produced by
injection molding, Other suitable muaterials for the base
include nylon and polycarbonate, both of which are hard
and tough polymeric material with: suflicient flexibitity
to permit hinge bending. Hurdened copper, brass, Phos-
phor bronze and plated steel are all suitable as materials
{or the contact member,

In the alternative structure shown in FIGURE 4 the
cover 36 is provided with additional raised edge closure

menibers 37, 38 as eatensions of a hook member 39 .nul.

the fatupper {ree pmlmn of the bady 40, as well 3
hook  member 43, s shortened to accommaodaic these

[+

members, thus providing a more rigid structure -and .

more completely sealed enclosure for the contact. mem-
ber, not shown, when inserted in slot 41. In addition, only
the outer wire-receiving channel 42 js fully open, the
inner channel 43 being closed at one end by a closure
tab 44 which further protects the free end of a wire
introduced into said inner channel from the opposite cnd.
If desired, the outer channel may be similarly closed at
one end, the flexure groove 48 and edge opening 49 then
becoming uanccessary since both wires must be intro-
duced from the open end of the appropriate channel.

Connectors such as illustrated in FIGURES:1-3 are
particularly useful in splicing together a pair of wires in
a line or X-splice, whereas connectors having ‘features
shown in connection with FIGURE 4 are preferred for
T-splices or, where both of the wire-receiving channels
are closed at one end, for pigtail or terminal splices. In
other modifications the connector may include channels
for one, two, three or even more wires or wire-ends, wilth
appropriate numbers of contact plates for connecting
the wires in any desired sequence. For example, two
wires may be connccted with a single wire by means
of two separate doubly slotted contact plates or alter-
natively with a single triply slotted contact plate, Another
modification employs a singly slotted plate which in addi-
tion is provided with a spring socket or other non-per-
manent connector element fitting within an open-top
channel and with which contact is made by a suitable
plug. The structure is indicated in perspective and in
exploded view in FIGURE §. The contact element 50
includes a pair of contact legs fitting within a narrow
slot 51 for making contact with a wirc. in the .outer chan-
nel 52, und a spring contact clip 53 fitting within an open
trough 54 and thercafter in position for receiving a plug
conncector 55 inserted endwise into the inner channcl 56,
The cover encloses the connector clement after insertion
and aids in retaining the wire within the channel §2,
whereas the plug 55 may be inserted and withdrawn as
desired,

What is claimed is as follows:

1. A solderless wire-connector comprising, in combina-
tion: o hard tough insulative body member chinneled
to provide at least two parallel wirc-receiving and wire-
supparting channels amd slotied  transversely  of - said
channels to provide a thin slot extending from a flat
surface of siaid body member across and perpendicular
to said channels; o thin at resilicot conductive contat
member of substantially the same thickness as said slot,
sidably retained and folly insertable within said slo
and stotted in Tine with at Jeast one ol said channels to
provide resitiently connected fiust and sccond contact
lobes having generally parallel contact surfices for muak-
ine resitiontly Toaded electrically conductive contact with
aowire supported bnosiid one of said channeds; and g
folding caver member, unitary with and extending di-
recty from said body member along one edee, having o
Mot seyment for positioning over said 1t swlace and
over the exposed edee of oosaid conban b member ineepted
witho said ot and an adiacest cdie cemont b o
tioning over ot side of said body memiber adjacent
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said flat surface, suid cdge segment and said body mem-
ber being provided with cooperating focking means for
holding suid cover member tightly against said body
member, said bady being slotted along its- entire length
between said channels and between the outermost chan-
ned and the said first side to provide access from said first
side to cach of said chunnels.

2. The soldérless wire-connector of claim 1 wherein
said body member contiins two wire-recciving channcls,
onc of said channels being enlarged axially from- said
slot to provide a widened trough-like -opening extending
to said flat swrfage, and wherein sand - contael member
comprises a single p.lil of contact lobes defining an
opensneended  witesreeciving slop in aligninent ‘with the

other of said two channels and a spring clip contact ele-
“ment fiting within said trough for alignment with the

said one channel.

3. The solderless wire-connector of claim 1 wherein ‘

said body is hinged at a.line extending along ‘the side

opposite said first side and alongside the innermost chan- .

nel and wherein said edge segment is of sufficient length
to extend across the longntudmul acccss slot in said first
side.

4. The solderless wire-connector. of claim 3 wherein.
said contact member is slotled in Ime with each of said
channels, '

8. The solderiess wire- conncctot of clmm 3 wherem
the body member includes, for at least one of said wire-
receiving -channels, a closure t'\b for closing an end of
the channel. ‘

6. An integral insulating member for a wire-connector,
comprising a body portion and a cover portion; said
body portion having generally rectangular upper and
lower segments hingedly connected ‘along: one side and
being oppositely doubly channeled along adjacent inner
surfaces and parallel to said side to provide two parallel
wire-receiving and wire-supporting channels in said body;
said upper segment being slotted perpendicularly to said
one side and to said channels ‘1o provide a thin open slot,

and said lower segment being correspondingly slotted to-

provide a thin slot in line with said open -slot and ex-
tending past said channels but short of the bottom sur-
face of said lower segment, and including a hook mem-
ber extending along the edge of sail lower segment op-
posite the body hinge side;
hingedly connected with said upper body ‘segment adja-
cent the body hinge and comprising a face plate for
covering the slotted -upper surface of ‘said -upper body
segment, an edge plate cxlending from and at an angle

to suid face plate for covering the edge of said body

portion opposite  the hinged edge, and an ed"e hook
member along the terminal edge of said edge plate for
lnterlmknng with the hook " mcmber of said IOWer seg-
ment,

7. The mcthod of making and insulmin[, a solderless
connection between fwo insulated wires, using a wire-
connector having o hard tough insulative body member
channeled to pmvnlc interconnected pnallcl longitu-
dinal  open-ended wire- receiving  and wirg-supparting
channels open to one side of said body and slotted to
provide o thin slot estending from an upper f.ncc ACTOss
amd perpemdicudar to said channels, and recessed along
the Jower edge of said one side to provide a haok-like
projection, a vover member hinpedly united with sakd
body member near the edge of said face ()ppmllc said
projection and ipcluding o fice plate far covering spid
face, an edge plate for covering said one side, and:an

edie hook for interfocking with said projection, and fur- |

ther Taving o metal contuct member slidably retuined
and fully insertale within sidd slot for miaking resfliently
losded clecniically comductive contact withi dnsubated
wite \!lmnlllu' within said channets; said method coms
pu.uw spreading apand the gpper o tower Sepmenls
o wnd chiamelad body etibes Grogm wiid ane side o
eapase the epposed inner s faces detining said chan-

said cover portion being .
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nels: inserting a wire into cach said channel and bring-
ing together said body segments about said wires; fore-
ing said contact. member into said slot and onto said
wires to make resiliently loaded contact therewith; and
folding said cover over said upper fave and said one side,
and interlocking said edge hook with said projection.
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