





UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of:

|
) Investigation No. 337-TA-31
CERTAIN STEEL TOY VEHICLES g

- o R S GBS W R R W S G YR P e

NOTICE AND ORDER CONCERNING
COMMISSION DETERMINATION

Upon consideration of the presiding officer's recommended deter-
mination and the record in this proceeding, the Commission hereby orders
the termination of investigation No. 337-TA-31, Certain Steel Toy Vehicles,
on the basis of a determination that no violation of section 337 of the
Tariff Act of 1930, as amended, exists.

Copies of the Commission Memorandum Opinion in support of the Com-
mission action are available to the public during official working hours
at the Office of the Secretary, United States International Trade Com-
mission, 701 E Street NW., Washington, D.C. 20436. Notice of the institu-

tion of the investigation was published in the Federal Register on April 15,

1977 (42 F.R. 19933).

By order of the Commission:

enneth R; Mason
Secretary

Issued: April 17, 1978






APPENDIX A -
UNITED STATES INTERNATTONAL TRADE COMMISSION

Washington, D.C.

)
In the Matter of: ; Investigation No. 337-TA- 31
CERTAIN STEEL TOY VEHICLES )

)

NOTICE AND ORDER
CONCERNING PROCEDURE FOR COMMISSION
DETERMINATION AND ACTION

Notice is hereby given that --

1. The Commission will hold a hearing beginning at 10:00 a.m.,
e.s.t., Monday, March 20, 1978, in the Commission's Hearing Room, 701
E Street N.W., Washington, D.C., for the purposes of (1) héaring oral
argument on the recommended determination of the presiding officer,
concerning whether there is a violation of section 337 of the Tariff
Act of 1930;.(2) hearing oral argument concerning appropriate relief
in the event the Commission determines that there is a violation of
section 337 and determines that there should be relief; and (3) receiv-

ing information and hearing oral argument, as provided for in section

210.14(a) of the Commission's Rules of Practice and Procedure (19 C.F.R.

Part 210), concerning bonding and the public interest factors set forth
in section 337(d) and (f) of the Tariff Act, which the Commission is to
consider in the event it determines that there is a violation of sec-

tion 337 and determines that there should be relief. The latter two
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proceedings are legislative in character, and therefore the hearing on
remedy, bonding, and the public interest will not be subject to the re-
quirements of 5 U.S.C. 556, 557. These phases of the hearing will be
conducted in accordance with section 201.11 of the Commission Rules of
Practice and Procedure (19 C.F.R. 201.11). All these matters are being
heard all on the same day in order that this investigation may be com-
pleted within fhe time limits prescribed by section 337.

Parties and agencies wishing to make oral argument with respect to
the recommended determination shall be limited in each oral argument to
no more than 30 minutes, 10 minutes of which may be reserved by the staff
and complainant for rebuttal.

For the purpose of the part of the hearing on relief, bonding, and
the public interest factors, parties, interested persons, and agencies
will be limited to no more than 15 minutes for making presentations. Par-
ticipants will be permitted an additional 5 minutes for closing arguments
after all the presentations have been concluded. Participants with similar
interests may be required to share time. The Commission Investigative Staff
will be separately allotted the full time available to a party.

Requests for appearances at the hearing should be filed, in writing,
with the Secretary of the Commission at his office in Washington no later
than noon, February 3, 1978. Requests should indicate the part of the
hearing (i.e., with respect to the recommended determination; relief;

bonding; or the public interest factors or any combination of them) in

which the requesting person desires to participate. Issues of law or fact
based on the record certified to the Commission may be filed with the Com-

mission.
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2. Briefs concerning exceptions to the recommended determination

may be filed by any party or agency. Complainant's brief shall be filed

not later than the close of business, Monday, February 13, 1978; respon-
dent's brief and brief of the Commission investigative staff, shall be
'filed not later than the close of business, Tuesday, February 28, 1978;
and complainant's reply brief, if any, shall be filed not later than Thurs-
day, March 9, 1978. The Commission Investigative Staff is here being re-
quired to brief at the same time as the Respondent because their views
closely parallel each other. This order of briefing will enhance the
adversary opportunities and thefeby presumably produce the most useful
briefing in this case. We do not suggest by this order that the staff has
lost its indépendent status in this or any other case. Briefs shall be
served on all parties of record on the date they are filed. The cover of
complainant's brief shall be blue; respondent's brief, red; Commission in-
vestigative staff's brief, green; and any reply briefs, gray. Concerned
Government agencies may file briefs on any issue related to the recommended
decision in the same style and at the same time as the Commission investi-
gative staff. Parties, persons and agencies are encouraged to consolidate
their briefing where their positions are the same and to refer to the record.
3. Written comments and information are encouraged by any party, inter-
ested person, Government agency, or Government concerning relief, bonding,
and the public interest factors set forth in section 337(d) and (f) of the
Tariff Act of 1930, as amended (19 U.S.C. 1337), which the Commission is
to consider in the event it determines that there should be relief. Such
comments and information shall be filed with the Secretary in one original
and ten copies on the dates set forth below, and the comments and informa-

tion shall thereafter be available for inspection and copying by any person,
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except as respects in camera comments and information, which are to be
treated as described below.

Comments and information on remedy, bonding and public interest will
be as follows: Complainant shall file a detailed proposed Commission
action, including a determination of bonding, on or before Monday, Feb-
ruary 12, 1978. Complainant shall, at the same time, file such comment
and information as it has respecting the effect of its proposed Commission
actions 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 (the "public
interest'" factors). Thereafter, on or before February 28, 1978, any per-
son, agency, or government may file written comments on and information
pertaining to alternatives (if any) to the proposed Commission action and
whether any Comﬁission action ought or ought not to be tak;n after considera-
tion of the effect of the action upon the public interest factors.

A request for in camera treatment of such comments and information must
include a full statement of the reasons for granting in camera treatment.
The Commission will then either accept such information in camera, or it
will return the information.

Notice of the Commission's institution of the investigation was

published in the Federal Register on April 15, 1977 (42 F.R. 19933).

By order of the Commission. , Cf///,,/”
- >

Kénneth R. Mason
Secretary

Issued: Jahuary 27, 1978



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

In the Matter of )

A

Investigation No. 337-TA-31
CERTAIN STEEL TOY VEHICLES )

NOTICE OF INVESTIGATION

Notice is hereby given that a complaint was filed with the United
States International Trade Commission on March 11, 1977, under section
337 of the Tariff Act of 1930, as amended (19 U.S.C. 1337), and the com~
plaint was amended on March 24, 1977, on behalf of Tonka Corporation,
10505 Wayzata Boulevard, Hopkins, Minnesota 55343, alleging that unfair
methods of competition and unféir acts exist in the importation of cer-
tain steel toy vehicles into the United States, or in their sale, by rea-
son of the alleged coverage of such steel toy vehicles by all claims of
U.S. Letters Patents 3,462,879 and 3,730,594 and by reason of their simu-
lation of the size, appearance and design of certain domestically manu-
factured products of said Tonka Corporation in such a way as to pass off
such steel toy vehicles as products of said Tonka Corporation. The com-—
plaint further alleges 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.
Complainant requests that the imports in question be permanently excluded
from entry into the United States.

Having considered the complaint and the amended complaint, the United

States International Trade Commission, on April 7, 1977, ORDERED--



(1) That, pursuant to subsection (b) of section 337 of the
Tariff Act of 1930, as amended (19 U.S.C. 1337), an investigation be
instituted to determine, under subsection (c), whether, on the basis of
the allegations set forth in the complaint, there is a violation of sub-
section (a) of this section in the unauthorized importation of--

(a) certain steel toy vehicles having a hinge
connection, and

(b) steel toy truck beds and carrying receptacles
having elements thereof cooperating to form a
hinge connection
into the United States, or in their sale, by reason of such steel toy
vehicles having a hinge connection allegedly being covered by one or

more of the claims of U.S. Letters Patent 3,462,879;

(¢) certain wheel and tire assemblies for use in
toy vehicles,

(d) components of such wheel and tire
assemblies, and

(e) certain steel toy vehicles containing
such wheel and tire assemblies

into the United States, or in their sale, by reason of such steel toy
vehicles containing a wheel and tire assembly allegedly being covered by
the claims of U.S. Letters Patent 3,730,584; and
(f) certain steel toy vehicles, incorporating

nonfunctional design features of complain-

ant's steel toy vehicles
into the United States, or in their sale, by reason of such steel toy
vehicles allegedly being passed off as the products of aforesaid Tonka

Corporation, the effect or tendency of which is to destroy or substantially

injure an industry, efficiently and economically operated, in the United



States.

(2) That, for the purpose of the investigation so instituted,

the following persons, alleged to be involved in the unauthorized impor-

tation of such articles into the United States, or in their sale, are

hereby named as respondents upon which the complaint, the amendments to

the complaint, and this notice are to be served:

Apollo Trading, Ltd.
2-22-3 chome

Yatsugi Katsushika-ku
Tokyo, Japan

Watanabe Toy, Ltd.
193 Nakane
Noda-cho
Chiba-ken

Japan

Yamakatsu Kogyo, Ltd.
25, 3-chome
Nishi-Shinkoiwa
Katsushika-ku

Tokyo, Japan

Bell Toy Co., Ltd.
17-1 2-chome
Shiratori
Katsushika-ku
Tokyo, Japan

Domestic Importer

Buddy L Corporation
200 Fifth Avenue

New York, New York 10010

Foreign Exporters

Universal Trading, Ltd.
P.0. Box 79

Asakusa

Tokyo, Japan

Foreign Manufacturers

Kimura Toy, Ltd.
198 Tamiya
Ushiku-cho
Inashiki-gun
Ibaragi-ken
Japan

Meiwa Kogyo, Ltd.
4~chome

Towa

Adachi-ku

Tokyo, Japan

Makabe Gangu Seisakusho,

5-4 chome
Kohoku
Adachi-ku
Tokyo, Japan

International Sales
(Far East) Ltd.

Room 1220

Tung Ying Building

100 Nathan Road

Kowloon, Hong Kong

Kobori Seisakusho
8-8, 4-chome
Sumida-ku

Tokyo, Japan

Superdex Manufacturers .
34 Hung To Road

3d Floor

Kwun Tong

Kowloon

Hong Kong

Ltd.



(3) That, for the purpose of the investigation so instituted,
Judge Myron R. Renick, United States International Trade Commission,
701 E Street, N.W., Washington, D.C. 20436, is hereby appointed as
presiding officer, and

(4) That, for the purpose of the investigation so instituted,
Edward M. Lebow, United States International Trade Commission, 701 E
Street, NW., Washington, D.C. 20436, is hereby named as Commission In-
vestigative Attorney.

Responses must be submitted to the parties in accordance with sec-
tion 210.21 of the Commission's Rules of Practice and Procedure, as
amended (41 F.R. 17710, Apr. 27, 1976). Pursuant to sectons 210.16(d)
and 210.20(a) of the Rules, such responses will be considered by the Com-
mission if received not later than 20 days after the date of service of
the complaint;

Extensions of time for submitting a response will mwt be granted
unless good and sufficient cause therefor is shown.

Failure of a respondent to file a timely response may be subject to
the penalties described in section 210.21(d) of the Commission's Rules
of Practice and Procedure.

The complaint, with the exception of confidential'information referred

to therein, is available for inspection by interested persons at the Office



of the Secretary, United States International Trade Commission Building,
Washington, D.C., and in the New York City office of the Commission,

"6 World Trade Center.

By order of the Commission:

- e

e SE—
Kenneth R. Mason
Secretary

Issued: April 11, 1977






UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of:
Investigation No. 337-TA~31
,CERTAIN STEEL TOY VEHICLES .

vvvv‘ e’

—

'COMMISSION MEMORANDUM OPINION 1/ 2/

Upon consideration: of the presiding officer's recommended
determination and the record in this p;pceeding, we have determined
that there is no violation of section 337 of ;he Tariff Act of 1930,
as amended, g/ in the importation into, or sale in, the United Stgtes
of certain steel toy vehicles because said vehicles do not infringe
U.S. Letters Patent Nos. 3,730,594 (f594) and Des. 225,251 ('251),
and also because such vehicles-do not simulate the size;, appearance,
and design of certain domestipall; manufactuéed products of complain;
ant in such a way as to pass off such steel toy vehicles as products
of complainant. Moreover, assuming for the sake of argument that the
patents were infringed by the imﬁorted articles, we find that the
subject patents are invalid as obvious for the purposes of section

337. We have ordered the termination of the investigation.

Note: The following abbreviations are used throughout this opinion:

Tr. means "transcript".

Names of witnesses precede citations to the record
of their testimony.

Numbered exhibits are identified by the proffering party,
Complainant [CX], Respondents [RX], and Staff [SX]

1/ Commissioner Moore agrees:with-the:majority opinien except that he
finds the '594 patent infringed, and adopts the Administrative Law
Judge's findings of fact and conclusions of law in respect to this
issue.

2/ Commissioner Ablondi concurs in the result.

3/ 19 U.s.C. 1337 (Supp. 1V, 1974).






Procedural History

On March 11, 1977, Tonka Corporation (hereinafter "Tonka") of
Hopkins, Minnesota, filed acomplaint with the United States International
Trade Commission (hereinafter "the Commission') under Section 337 of the
Tariff Act of 1930, as amended-(19 U.8.C. 1337) (hereinafter "section 337").
The complaint alleged that "[T]here have been unfair methods of competition
and unfalr acts in‘the importation of certain steel tof'vehicles into the
United States, the effect or tendency of which is to destroy or substantially
injure, or prevent the establishment of; an industry, efficiently and
economically operated in the United Stetes."

The complaint further alleged that respondents were manufacturing
and importing steel toy wvehicles infrinéing U.S. Letters Patent 3,462,879,
(hereinafter the "'879 patent'") covering a toy truck hinge, and U.S.

Letters Patent 3,730,594 (hereinafter the "'594 patent') diselosing a

toy truck wheel and tire assembly. Fuffhermore, the complaint alleged that
the imported toy vehicles incorpofated "nearly identically, the nonfunctional
design details incorporated by Tonka in its products."”

The complaint was the subject of a preliminary.inquiry by the
Commission Investigative Staff (hereinafter the "Staff"). After consulta-
tion with the Staff, Tonka amended its complaint on March 24, 1977. On
April 7, 1977, the Commiesien ordered the institution of a formal investiga-
tion to determine whether there was a violation of section 337 based on the
allegations in the complaint; A Notice of Investigation was issued on April
11, 1977, and published in the Federal Register on April 15, 1977 (42 F.R.

19933).



The scope of the investigation was generally defined by the follow-
ing language cortained in the Notice of Investigation:

(1) That pursuant to subsection (b) of Section 337 of the
Tariff Act of 1930, as amended (19 U.S.C. 1337), an inves-
tigation be instituted to determine, under subsection (c),
whether, on the basis of the allegations set forth in the
complaint, there is a violation of subsection (a) of this
section in the unauthorized importation of-—-

(a) certain steel toy vehicles having a hinge connection;
and; ,

(b) steel toy truck beds carrying receptacles having elements
thereof cooperating to form a hinge connection

into the United States, or in their sale, by reason of such
steel toy vehicles having a hinge connection allegedly being
covered by one or more of the claims of U.S. Letters Patent
3,462,879; '

(c) certain wheel and tire assemblies for use in toy vehicles,
(d) components of such wheel and tire assemblies, and

(e) certain steel toy vehicles containing such wheel and
tire assemblies

into the United States, or in their sale, by reason of such
steel toy vehicles containing a wheel and tire assembly
allegedly being covered by the claims of U.S. Letters Pat-
ent 3,730,584; and

(f) certain steel toy vehicles, incorporating non-functional
design feature of complainant's steel toy vehicles

into the United States, or in their sale, by reason of such
steel toy vehicles allegedly being passed off as the products
of aforesaid Tonka Corporation, the effect or tendency of which
is to destroy or substantially injure an industry, efficiently
and economically operated, in the United States.”

Named as respondents in the Notice of Investigation were one domestic

importer, three foreign exporters, and eight foreign manufacturers:



Domestic Importer

Buddy L. Corporation
200 Fifth Ave.
New York, New York 10010

Foreign Exporters

Apollo Trading, Ltd.
2-22-3 Chome

Yatsugi Katsushika-ku
Toyko, Japan

Universal Trading, Ltd.
P.0. Box 79, Asakusa
Tokyo, Japan

International Sales (Far East), Ltd.
Room 1220, Tung Ying Bldg.

100 Nathan Road

Kowloon, Hong Kong-

Foreign Manufacturers

Watanabe Toy, Ltd.
193 Nakane, Noda-cho
Chiba-ken, Japan

Kimura Toy, Ltd.

198 Tamiya, Ushiku-~-cho
Inashiki-gun
Ibaragi-ken, Japan

Meiwa Kogyo, Ltd.
4-chome, Towa
Adachi~ku

Tokyo, Japan

Superdex Manufacturers
34 Hung To Road

3d Floor, Kwun Tong
Kowloon, Hong Kong

Bell Toy Co., Ltd.
17-1, 2-Chome
Shiratori, Katsushika-ku

- Tokyo, Japan

Makabe Gangu Seisakusho, Ltd.
5-4 Chome, Kohoku, Adachi-Ku
Tokyo, Japan

Yamakatsu Kogyo, Ltd.

25, 3-chome, Nishi-Shinkoiwa
Katsushika-ku

Tokyo, Japan

Kobori Seisakusho
8-8, 4—chome
Sumida-ku

Tokyo, Japan

All the respondents named in the Notice of Investigation with

the exception of Kimura Toy, Ltd., of Japan, filed responses to the complaint.



On May 27, 1977, Tonka filed a motion to amend its complaint.
The proposed ameﬁdments concerned the addition of allegations of infringe—
ment of U.S. Letters Design Patent 225,251 for a toy vehicle cab design.
On June 9, 1977, the presiding ‘officer granted Tonka's motion. |

On June 2, 1977, the respondents filed a motion for termination
of the investigation as to the issues raised by the '594 patent. Respond-
ents argued that the discontinuance of manufacture of a particular wheel
and tire assembly identified in the complaint and the discontinuance of
exporting these assemblies rendered the infringement iSSué moot. In an
order dated July 15, 1977, the presiding officer denied ﬁeépondents' motion
stating that cessation of the importation alone does not obviate the possi-

fl

bility of finding a violation of section 337.

A prehearing conference was held.On September 29, 1977. Prehearing
conference statements and briefs:were filed on behalf of Tonka, respondents,
and the staff. - On October 3, 1977; the heariﬁg commenced, pursuant to Notice
(42 F.R. 44614, September 6, 1977), before Judge Myron R. Renick to deter-
mine whether there was a violation under Sectiop 337. Tonka, Staff, and the
respondents with the exception of‘Kimura Toy, Ltd., appeared at the hear-
ing by their respective counsel. The hearing concluded on October 12, 1977,
at which time the presiding officer ordered the filing of all post hearing
briefs and proposed findings of facts and conclusions of law on or before
November 14, 1977, with a deadline for reply briefs on November 22, 1977.
All active parties filed briefs in accordance with the aforementioned dead-

lines.



On representations of the active respondents that Kimura Toy,

Ltd. could not be located and was not operating, complainant and Staff
asked that this absent respondent be dismissed from the investigation.
Kimura Toy was then dropped as a respondent.

On Januéry 3, 1978, the présiding officer issued a recommenda-
tion that the Commission determine that there is no violation of section
337 of the Tariff Act of 1930 1/ in the importation of steel toy vehicles
into the United States, by reason of the fact that said vehicles do not
infringe any valid U.S. Letters Patent, and that such vehicles do not
simulate the size, appearance, and design of certain domestically manu-
factured products of complainant in such a way as to pass off such steel
toy vehicles as products of complaihant. More particula:ly, with respect
to the patent allegations, the presiding officer recommended that U.S.
Letters Patent 3,730,594 be held.invalid for purposes of section 337,
since it would have been obvious to one skilled in the art. He further
recommended that U.S. Letters Design Patent 225,251 be held invalid for
purposes of section 337 since it would have been obvious to an ordinary
intelligent man. Further, he recommended that, should the '251 patent be
held valid, it should be held not infringed. Finally, the presiding
officer held that U.S. Letters Patent 3,462,879 was no longer in issue by
stipulation of the parties of record.

On January 27, 1978, the Commission issued a notice announcing a
schedule for briefs with respect to the recommended determination and or-

dering a hearing for March 20, 1978, before the Commission to hear argument:

1/ 19 U.S.C. 1337.



with respect to the recommended determination and to hear argument and
receive information concerning appropriate relief, bonding, and public-
interest factors set forth in subsectidné (d) and (f) of section 337.

The notice also provided for the filing of written comments by any‘party,
interested person, Government agency, or Government concerning relief,
bonding, and the public-interest factors. Such notice was publiéhed in

the Federal Register of February 1, 1978 (43 F.R. 4291).

Briefs were received from all parties. The Commission held its

scheduled hearing on March 20, 1978, with all parties appearing. No advice
or information was received from the Department of Health, Education,
and Welfare, the Department of Justice, the Federal Trade Commission, or

any other Government Agency.

Consideration of the issues presented

Pursuant to section 337 of the Tariff Act-of 1930, as amended,
the Commission must determine whether there is a violation of the statute
and, if so, what remedy, if any, should be afforded fof spch violation.
We have considered the recommended determination of the presiding officgr,
the record developed before the presiding officer, and the record of the
March 20, 1978 hearing before the Commission, as well as all of the argu-
ments, relevant submissions, and other appropriate information contained
in the record certified to the Commission.

We have determined that there is no violation of section 337 in
the importation of the subject steel toy vehicles into the United States,
or in their sale by the owner, importer, consignee, or agent of either,
the effect or tendency of which is to destroy or substantially injure an

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



Moreover, we find that neither the '594 patent nor the '251 patent would
be infringed, if they were valid.

Specifically, we have determined that for purposes of section 337
and pursuant to 35 U.S.C. 103, claims 1 and 4 of the '594 Zbikowski patent
are invalid; in view of the prior art. Further, we have determined that
U.S. Letter Design Patent 225,251 is invalid for purposes of section 337
as obvious to one of ordinary skill in the art at the time the design
invention was made, under 35 U.S.C. 103. We additionally find that U.S.
Letters Patent 3,462,879 is no longer in issue by stipulation of the
parties of record. 1/ Finally, we find that the imported steel toy
vehicles do not simulate the size, appearance, and design of certain
domestically manufactured products of the complainant in such a way as to
pass off such steel toy vehicles as products of complainant. Further,
since we have determined that there is no violation of section 337,
questions of remedy, bonding, and the effect of any remedy on the public
interest are not before us and will not be addressed. Wé now hereby adopt
by reference the findings of facts and conclusions of law of the Adminis-
trative Law Judge (ALJ) insofar as they are supportive of and not incon-
sistent with our following determinations.

Invalidity of the '594 patent.--U.S. Letters Patent No. 3,730,594

('594) was granted to the Tonka Corporation on May 1, 1973, upon an appli-
cation filed on April 26, 1971, by Theodore H. Zbikowski. 2/ Tonka has
been and remains the owner of said letters patent. The subject matter

of the '594 patent is directed to wheel and tire arrangement for a vehicle,

1/ See ALJ finding of fact 62.
2/ See appendix showing copy of '594 patent.



and more particularly to an arrangement of a bead on the tire which seats
within a groove on the wheel to lock the tire onto the wheel. The wheel is
defined in claims 1 and 4 of this patent 1/ as being cored or gusseted to
reduce the thickness of the wall.

Complainant asserts that respondent's sales of imported steel toy
vehicles infringe claims 1 and 4 of the '594 patent. 2/ The ALJ finds that
claims 1 and 4 of the '594 patent are invalid for purposes of section 337
as obvious to one of ordinary skill in the art at the time the invention
was made, under 35 U.S.C. 103. 3/

We hereinbelow summarize what we beiieve are the most important aspects
of the ALJ's findings of facts and conclusions of law. The rationale for
holding the '594 patent invalid canébe found by examining the following

issues:

(1) What was the problem to be solved by the '594 patent,
i.e., what was the object of the invention?

(2) What is the prior art that one would look to to solve
this problem?

(a) Is the invention a simplistic mechanical invention
or a complex one? -

1. 1If the invention is a simple mechanical one,
the scope of the prior art should be very
broad under doctrine of In re Heldt. &4/

(3) Using the analytical procedure of Graham v. Deere, 5/
would the patented invention be obvious to one skilled
in the art at the time the invention was made in view
of the then known pertinent prior art?

1/ The '594 patent is attached in the appendix.

2/ See claims 1 and 4 in the appendix, see footnote 1l; see also finding 36.

3/ See ALJ's Conclusion of Law No. 1, p. 29 of his Recommended Determina-
tion. :

4/ In re Heldt, 433 F.2d 808, 167 USPQ 676 (C.C.P.A. 1970).

5/ Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966).




The problem that was meant to be solved by the '594 patent.--It is

obvious from looking at the abstract of disclosure in the file wrapper,
that one of the main problems to be solved was that of preventing a tire
from slipping off a wheel, particularly from slipping off laterally. The
precise words in the abstract of disclosure are '"to prohibit outward axial
removal of the tire from the wheel." 1/

More particularly, page 2 of the file wrapper of the '594 patent

"

again reiterates the problem wherein it states . where a resilient

material such as rubber or vinyl is used in the tire, a child may generally
easily peel it off of the wheel to be lost.” 2/
Finally, in the Summary of the Invention, the inventor states that:

An object of the present invention is to provide an
improved wheel and tire assembly for miniature toy
vehicles wherein a tire of resilient material is
actually mounted on a wheel and is so locked in place
thereon as to prohibit or restrict removal when the
wheel is mounted on the vehicle. 3/ (Emphasis supplied.)

Thus, it is clear from reading the file wrapper and the patent itself,
that the object of the invention was to invent a wheel and tire assembly
that would preclude children from easily removing the tire from the wheel
when mounted on a toy vehicle. This was the problem that was to be
solved.

The prior art that one would look to to solve this problem.--It is

obvious from 1ookiﬁg at the art cited by the patent examiner that he did
not limit the scope of the prior art to toy vehicles. In fact, the patent

examiner cited art from a broad spectrum of related patents as would be

1/ See p. 1 of the file wrapper of the '594 patent.

2/ See p. 2, second paragraph, penultimate sentence of the file wrapper
of the '594 patent. '

3/ See last paragraph on p. 2 of the same file wrapper.
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expected under the In re Heldt doctrine regafding’simple inventions 1/
and the In re Antle case regarding prior art covering those relafed arts
which are reasonably pertinent to the particular problem at hand. 2/

In the '594 patent, the particular problem faced was finding a
means to firmly hold a hard re;ilient tire on a wheel, and one skilled in
that particular art might well be expected to look to prior art dealing
with small hard resilient tire and wheel assemblies, such as wheels on
casters, grocery carts, golf carts, picnic carts, 1§wnmowers, and the like.
Indeed, in recognizing the problem, three of the six prior art references
by the examiner were cited from these broad types of related arts. He cited
a patent issued to Replogle 3/ which dealt with floor tool rollers or casters;
he cited Louik 4/ which dealt with 'wheel structures for grocery carts, picnic

carts, golf carts and the like; and he cited Putsch §j which dealt with even a

1/ See In re Heldt, 433 F.2d 808, 167 USPQ 676 (C.C.P.A. 1970) where the
C.C.P.A. said that the more simple the art, the more broad the scope of the
analcgous prior art.

In this case, the appellant attacked the use of a prior art reference on
the grounds that it was non-analogous art and its disclosure was therefore
not legally available for combination with the other cited references. 1In
determining whether or not this reference was non-analogous art, this court
stated that when dealing with simple mechanical inventions, it 1s expected
that one skilled in the art would look at a wide variety of related fields.
In this case, the C.C.P.A, approved a reference directed to a sewage dis-
posal when determining the obviousness of an invention dealing with storage
tubes for golf clubs.

2/ See In re Antle, 170 USPQ 285 (C.C.P.A. 1971) where the C.C.P.A. said
that one skilled in the art at the time the invention was made must be pre-
sumed to have looked at other related arts reasonably pertinent to his
particular problem.

3/ Replogle is U.S. Letters Patent 2,175, 646 (Replogle patent), filed on
Oct. 14, 1936, and issued Oct. 10, 1939. It is cited by the examiner as
seen on p. 14 of the file wrapper. See appendix for patent.

4/ Louik is U.S. Letters Patent 3,387,894 (Louik Patent), filed on June 13,
1966, and issued June 11, 1968. It is cited by the examiner as seen on p. 14
of the file wrapper. See appendix for patent.

5/ Putsch is U.S. Letters Patent 1,257,530 (Putsch patent), filed on
Sept. 13, 1915, and issued Feb. 26, 1918. See appendix for patent.




11

more distant related art--certainly more distant than lawnmower wheels--
that of pulley-rim coverings.

Thus, the examiner recognized that, when dealing with a simple inven-
tion, under the In re Heldt doctrine 1/ one must explore a broad spectrum
of the prior art. And that certainly encompassed in this spectrum would
be such related arts as floor tool rollers or casters as in Replogle,
wheels for grocery carts, picnic carts, and golf carts as in Louik, and
even a wheel used in pulleys as in Putsch.

Therefore, even under the examiner's spectrum of prior art, lawn~
mowers with small hard resilient tires on wheels would certainly be part of
the art.

It follows that, given the broad spectrum of the prior art already
determined by the examiner, the ALJ was entirely correct in accepting the
two patents introduced by the respondents as relevant prior art that dis-
closed certain wheel and tire assemblies for lawnmowers. 2/ Indeed, the
ALJ even found that these two patents, i.e., the Schofield and the White
patents were closer prior art than Replogle, one of the patents cited by

the examiner. 3/

1/ See In re Heldt, 433 F.2d 808, 167 USPQ 676 (C.C.P.A. 1970).

2/ See p. 33 of the ALJ's Recommended Determination wherein he states:
"However, it does appear that the Schofield and White patents are more
pertinent to the Zbikowski disclosure" than the Replogle reference. See
also ALJ's findings of facts Nos. 30 and 31. The Schofield patent is
U.S. Letters Patent 2,505,794, which in figures 1 and la discloses a wheel
and tire assembly wherein the outer tire wall is longer than the inner tire
wall. The White patent is U.S. Letters Patent 2,961,025, which discloses a
retread tire on a lawnmower wherein the outer tire wall is longer than the
inner tire wall. The White and Schofield patents are attached in the

appendix.
3/ 1d.
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Moreover, it is imPortant to note that the Schofield patent itself
was cross-referenced by the Patent Office to Class 301, subclass 6D, a
class and subclass that contains patents on wheels and axles for land
vehicles. 1/

Since the invention is a simplistic mechanical invention under the

doctrine of In re Heldt, the scope of the prior art should be broad and

related art fields should be looked into.~-The Court of Customs and

Patent Appeals said in In re Heldt that the more simple the art, the
broader the scope of the analogous prior art. 2/

In the Heldt case, the appellant attacked the use of a prior art
reference on the grounds that it was non—analogous art and its disclosure
was therefore not legally available' for combination with the other cited
references. In determining whether or not this reference was non-analogous
art, the C.C.P.A. stated that, when dealing with simple mechanical inven-
tions, it is expected that one skilled in the -art would look at a wide
variety of related fields. In this case, the Court accepted a reference
directed to a sewage disposal when determining the obviousness of an
invention dealing with storage tubes for golf clubs. More particularly,

the court stated:

1/ Class 301 deals with wheels and axles for land vehicles, and sub-
class 6D deals with wheels and axles for land vehicles with drive means
on wheels.

2/ In re Heldt, 433 F.2d 808, 167 USPQ 676 (C.C.P.A. 1970).
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The basic structure involved is a
simple one, a thin-walled plastic tube.
The problem to be solved was also a
relatively simple one and was readily
recognizable. Under these circumstances
we cannot hold that one attempting to
solve ‘that problem would necessarily be
limited to a study of other golf club
storage tubes or golf accessories . . . .

We find it not unreasonable in cases
such as this, involving relatively simple
everyday-type mechanical concepts to permit
inquiry into other areas where one of even
limited technical skill would be aware that
similar problems exist. (Emphasis supplied.)
(433 F.2d 808, 167 USPQ 676 at 679

(C.C.P.A. 1970))

Also, the Court of Customs and Patent Appeals said in In re Antle
that one skilled in the art at the time the invention was made must be pre-

sumed to have looked at other related arts reasonably pertinent to his

particular problem. 1/

In the case before us, the particular prohlem dealt with a means
to hold a hard resilient . tire on a wheel, and one skilled in that particular
art might well be expected to look to lawnmower wheels since it is well

known that they contain hard resilient tires fastened to small wheels.

More particularly, the C.C.P.A. stated in Antle 2/ that we must:

. « » presume that the inventor would have
that ability to select and utilize knowledge
. from other arts reasonably pertinent to his
particular problem which would be expected
of a man of ordinary skill in the art to
which the subject matter pertains. 2/
(Emphasis supplied.)

1/ In re Antle, 444 F.2d 1168, 170 USPQ 2385 (C.C.FP.A. 1371).
2/ 1d., at p. 287.
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Finally, the Court of Customs and Patent Appeals said in In re
Ellis 1/ that while diverse Patent Office classification of references is
some evidence of "non-analogy", we consider that similarities and differ-
ences in structure and function of the inventions disclosed in the refer-
ences carry far greater ﬁeight.

Even under the In re Ellis doctrine of prior art, the Schofield
and White patents must qualify, since both the Schofield and White patents
disclose in their specifications and/or diagrams, hard resilient tires
mounted on small wheels, and the function of all wheels are similar, i.e.,
to provide locomotion for the apparatus to which it is attached.

Thus, as discussed hereinabove, the Schofield and White patents
qualify as analcgous prior art under all the doctrines set forth by the

three C.C.P.A. cases mentioned above, i.e., In re Heldt, In re Antle, and

In re Ellis.

Using the analytical procedure of Graham v. Deere, 2/ that patented invention
would have been obvious to one skilled in the art of attaching hard resili-
ent tires to small wheels, at the time the patented invention was made

(a) The Replogle patent cited by the examiner teaches a
retaining lip or bead of the inside of the tire which
seats in a groove on the inside of the wheel

It is clear from observing carefully figure 5 of the Replogle
patent 3/ that it discloses a lip 50, which sits in a groove (unnumbered,
but is seen just under lip 50) on the inside of the periphery of the wheel.

The wheel as seen in the side view in figure 5 obviously teaches the use

1/ In re Ellis, 476 F.2d 1370, 177 USPQ 526 (C.C.P.A. 1973).

2/ Graham v. John Deere Co., 383 U.S. 1 (1965).

3/ See figure 5 of U.S. Letters Patent 2,175,646 filed Oct. 14, 1936, and
issued Oct. 10, 1939, to the Ohio Citizens Trust Company, in the appendix.
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of a groove, furrow, or channel on the inside of the wheel to retain the
lip 50 of the tire (1ip 50 is called a bead in the '594 invention, but is
identically the same thing). |

Since it appears from the patent office file wrapper of the '594
patent (RX~1). that the oﬁly cléimed nonobvious feature in issued claim 1
is the greater outside wall width 6f the tire in comparison with
the bead on the inner sidewall, 1/ figure 5 of the Replogle patent is al-
most a direct anticipation of this alleged novel feature--or at the least
would have made this alleged novel feature very obvious to one skilled in
the art of securing hard resilient tires to small wheels.

(b). The Schofield patent, 2/ while directed to a clutch for a

lawnmower, also concurrently discloses in figure 1 of its

diagram, a lawnmower.tire with an inner bead that has a
smaller radial dimension from the outer sidewall.

It is abundantly clear from observing figure 1 of the Schofield
patent that it diééloses a hard fesilient tire with a shorter inner side-
wall (that can'ﬁe called a bead, just as in the '594 patent) and a longer
outer sidewall; Figure "1a" of the Schofield patent also appears to show
near number "23", an inner bead that sits in a groove in the same manner
as described in the '594 patent. |

Therefore, the ALJ correctly concluded that the Schofield patent
"aisplayed én outer sidewall of a tire with a greater radial dimension than

the inner sidewall." 3/

1/ See p. 32 of the ALJ's recommendation; see also his findings of fact
Nos. 24 to. 30.

2/ The Schofield patent is U.S. Letters Patent 2,505,794 (see appendix),
and was filed on Feb. 15, 1945, and issued on May 2, 1959. While it was
classified by the Patent Office in class 192-45, it was also cross-referenced
by the Patent Office to class 301-6D dealing with wheels and axles for land
vehicles.

3/ See p. 32 of the ALJ's Recommended Determination, third paragraph from
bottom of the page. ’
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Thus, once more, the only alleged novel'portion of the wheel and
tire assembly--the radial ‘dimension of said wall being substantially
greater than that of the bead--contained in claim 1 is again disclosed
by the prior art, 1/ the Schofield patent.

(c) The White patent directed to retread tires for lawnmowers,

also discloses an outer sidewall of a tire with a greater
dimension than the inner sidewall.

It is clear by observing figures 4 and 5 of the White patent 2/
that it discloses a hard resilient tire which has outer sidewall of a tire
with a greater radial dimension than the innefvsidewall.

The ALJ was correct in concluding that the presence of the White
along with the Schofield patents render the only claimed "unique" feature
of the '594 patent invalid for obviousness. 3/

(d) In view of the teachings of White, Schofield, and Replogle of

a hard resilient tire having outer sidewalls with a greater
radial dimension than the inner sidewalls, it would have been

obvious- to one skilled in the art of attaching a hard resilient
tire to a wheel, to use such a tire to attach to a wheel.

The ALJ was correct in holding that the only alleged novel part of
claim 1 is the tire having an outer sidewall with a gfeater radial dimen-

sion than the inner sidewall. 4/

1/ See p. 7 of the file wrapper of the '594 patent where the complete
claim 1 discussing all the other features of the tire and wheel assembly
including the groove on the outside of the wheel, was completely anticipated
under section 102 by the prior art. See p. 13 for the patent examiner's
complete rejection under section 102. See also ALJ's findings 24-30. See
also claims 1 and 4 of the '594 patent in the appendix.

2/ The White patent is U.S. Letters Patent 2,961,025, filed Nov. 4, 1957,
and issued Nov. 22, 1960, and is directed to retread tires for lawnmowers
(see appendix).

3/ See p. 32 of the ALJ's Recommended Determination; see ALJ finding 31,
CX-1, CX-7; Swanson, Tr. 967-68.

4/ See p. 32, the third paragraph thereof, of the ALJ's Recommended
Determination. '
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Claim 4 is also invalid since the only alleged novel portion of
this claim is subsection (h) 1/ which claims a tire where the inner lip
forms a bead in the groove but does not limit the relative size of the
outer 1lip.

Thus, claim 4 is broader fhan claim 1. Claim 1 only reads on tires
with beads on their inmer surface which are smaller in radial dimensions
than their outer sidewalls, whereas claim 4 reads on all tires with inner
beads irrespective of whether the outer sidewalls are larger or smaller
in radial dimension. Because of claim 4's broader coverage, it also
reads on the prior art of Replogle, White, and Schofield, all of which
disclose an outer sidewall of a tire with an inner bead, rendering
claim 4 of the '594 patent invalid: 2/ The other limitations in claim 4,
subsection (a) through (g) were determined by the ALJ to be old in the
art or at least very obvious. (Recommended Determination, findings 24-39).

The '594 patent would not have been infringed even if it were valid. 3/

We disagree with the presiding officer's recommendation that the
'594 patent would be infringed if the patent were inValid.
We find that the '594 patent would not be infringed by the Buddy-L

tire and wheel assembly (the Buddy-L wheel). More specifically, we find

1/ See ALJ's findings 24 to 30 and also p. 32 of his Recommended Determi-
nation wherein he states that the features disclosed by sections (a) through
(f) in claim 4 on p. 8 of the file wrapper are old in the art. Note also
that subsection (g) of claim 4 regarding the continuous groove in the wheel
was deemed old in the art and anticipated by the German patent, Muller,
cited by the patent examiner when it was part of claim 1 (see claims 1 and
4 in appendix).

2/ The groove that holds the inner bead is, of course, old since the groove
itself was rejected as old in the art while it was part of the original
claim 1, rejected under section 102 by the examiner.

3/ See Infringement and Passing Off Chart in appendix.
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that claims 1 and 4 do not read on the Buddy-L wheel either directly or
under the doctrine of equivalents. We now summarize the reasons for these
findings. 1/

We note first that the same two limitations in claim 1 of the Zbikowski
patent appear also in claim 4, i.e., (1) the continuous groove around the
periphery of the wheel and, (2) a bead from the tire seated in said groove,
and are not present in the Buddy-L tire and wheel assembly. As discussed
before, the Buddy-L tire and wheel assembly 2/ do not contain any grooves
whatsoever, nor do their tires have any beads that seat in grooves as re-
quired by the claim language.

Moreover, the doctrine of equivalents is not available to claim 1 since
its rejection was not traversed, and claim 1 was amended to meet its 102
rejection by the Patent and Trademark Office. It is apparent from looking
at page 15 of the file wrapper 6f the '594 patent that the rejection of

claim 1 under section 102 by the Patent and Trademark Office was not traversed

1/ As the U.S. Court of Customs and Patent Appeals said in Coleco Industries,
Inc. v. USITC, et al., USPQ , Apr. 5, 1978, unpublished to date, at
footnote 5: :

Because the Commission made no decision on the validity issue, it is not
before us. To obviate a remand on validity in the event of a reversal

of a finding of non-infringement, it would be advisable for the Commission
to render a decision on all appealable issues presented to it. (F. Sin-
clair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297
(1945) (emphasis supplied).

Thus, since the appellate court which has jurisdiction over our 337 appeals
has advised us to reach "all appealable issues" before us, we hereinbelow con-
sider the infringement issues.

2/ Supra, footnote 1.

3/ See p. 13 of the file wrapper.
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in any way. 1/ 1In order to gain allowance of claim 1, the patentee amended
claim 1 by adding the following limitation from his original claim 3:

the radial dimension of said side wall being substantially
greater than that of the bead. 2/

Thus, once having amended his claim 1 to overcome the prior art and the
complete anticipation under section 102, the patentee is now estopped from
using the doctrine of equivalents to expand the coverage of this particu-
lar claim. This is the traditional file wrapper esfoppel doctrine which is
well known in patent law. 3/

While the doctrine of equivalents is available to a reasonable extent
for claim 4, it is not available to the unreasonable extent of covering
such a broad area of monopoly encroqching on areas of prior art, which the
unamended version of claim 1 was not allowed to cover. 4/ 1In essence, we
have here an estoppel argument, to wit: that one cannot exclude the compe-
tition from an area of the prior art by utilizing the doctrine of equivalents
where that same area would not have been availéble to the patentee through
the original language since such broad language in the claim itself would
have read on the prior art.

If claim 4 is allowed through the doctrine of equivalents to cover the

snap-fit arrangement used by the Buddy-L tire and wheel assembly, then it

1/ See p. 13 of the file wrapper.

2/ As seen on p. 12 of the ALJ's Recommended Determination, this language
comprises subsection "i" of claim 1. See also claim 1 of the '594 patent
in the appendix.

3/ Exhibit Supply Co. v. Ace Corp., 315 U.S. 126, 52 USPQ 275 (1942);
Cohn v. Coleco Industries, Inc., 558 F.2d 53, 194 USPQ 241 (CA 2 1977);
Christopher J. Foster, Inc. v. Newport News Co., 187 USPQ 733 (CA 4 1975);
Laser Alignment, Inc. v. Woodruff & Sons, Inc., 491 F.2d 866, 180 USPQ 609
(CA 7), cert. denied, 419 U.S. 874, 183 USPQ 321 (1974).

4/ International Harvester Co. v. Killeter Mfg. Co., 67 F.2d 54, 61, 19
USPQ 9 (CA 9 1933); Barry v. General Tire & Rubber Co., 122 F.2d4 123, 48
USPQ 343 (CA 7 1941).
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runs directly into the problem of 'reading on" the Mattel toy patent to
Baynes. 1/ Figure 3 of the Mattel patent speqifically discloses a wheel
and tire assembly that utilizes a snap-fit in essentially the same manner
to achieve the same result as the Buddy-L wheel. The Buddy-L wheel uses
substantially the same means to accomplish substantially the same result
in substantially the same way as the Mattel patent by Baynes. The Mattel-
Baynes patent which discloses this snap-fit for toy vehicles has been prior
art at least since July 9, 1969, when the patent was filed by Mattel.
Claim 4 of the Zbikowski patent when read literally, does not read on the
Baynes' snap-fit wheel and tire assembly. However, if one uses the doc-
trine of equivalents to expand the coverage of claim 4 of the Zbikowski
patent over the Buddy-L snap-fit wheel and tire assemblies, it will also
cover the patented Baynes' snap-fit wheel and tire assembly. In déing so,
we would be using an equitable doctrine, the doctrine of equivalents, to
achieve an inequitable effect; i.e., to further extend the coverage of a
claim to an area it would not have been able to cover through its own
language because of the prior art. 2/
Claim 4 of the Mattel patent specifically éovers a snap~fit type wheel

and tire assembly. It reads as follows:

The wheel described in claim 1 wherein: said flanges have

protuberances for deflecting and riding over one another to

positions behind one another, as said elements are joined
together.

1/ The Baynes patent is U.S. Letters Patent 3,566,536 granted Mar. 2,
1971, to the Mattel Corporation for a wheel assembly for a toy vehicle com-
prising inmer and outer wheel elements that can be snapped together; the
Baynes patent is Defendant's exhibit 5; see appendix for a copy. Thus,
while the Baynes patent definitely reads on the Buddy-L tire and wheel as-
sembly, or at least covers it by the doctrine of equivalents, it is not
covered under either theory by the Zbikowski patent.

2/ See 7 Deller's Walker on Patents, section 558 (2d ed. 1972).
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Moreover, the specifications of the Mattel patent lend further support
to the specific disc¢losure of a snap-fit for toy.vehicles. The specifica-
tions state:

During the snapping action, the flange 38 of the outer element
deflects outwardly until the protuberances 30, 40 on the
flanges pass over and lie behind one another. The flanges of
the inner and outer elements are designed for some interfer-
ence even after the elements are snapped into place, to hold
them tightly together, although at a relatlvely low stress
level. 1/ (Emphasis supplied.)

Thus, the snap~fit fitting used by the Buddy-L tire and wheel assembly is
functionally the identical snap-fit known in the toy vehicle prior art and
described by the Baynes-Mattel patent 2/ fof toy vehicles, andfis in the
record before the ALJ, as Defendant's exhibit #5. It is well known in patent
law that while the range of equivalent; to which a patent is entitled.depends
upon the scope of the invention, the range of equivalents to be allowed can-
not be extended to cover means which have clear antecedents iﬁ the prior

art. 3/ See 7 Deller's Walker on_Patehts, section 558 (2d ed. 1972).

Thus, in the case before us, the presiding officer was incorrect in ex-
tending the range of equivalents so far that it directly covered the snap-fit
tire and wheel assembly of the Buddy-L tire and wheel assembly--which snap-
fit tire and wheel assembly was identically disclosed in the prior art by
the Baynes-Mattel toy patent, Defendant's exhibit'#S.

Furthermore, whén the doctrine of equivalents was applied, a foundation
should have been laid for its application by showing, for example, that the

'594 Zbikowski patent made a great advance in the art or that the respondent

1/ U.S. Letters Patent 3,566,536, column 3, lines 14-20. (Issued Mar. 2,
1971, to Mattel, Inc.)

2/ 1d. «

3/ See International Harvester Co. v. Killefer Mfg. Co., 19 USPQ 9, 67
F.2d 54, 61, CA 9 (1933); Barry v. General Tire & Rubber Co., 48 USPQ 343,
122 F.24 123, CA 7 (1941).
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appropriated the essence of the invention. No satisfactory showing was
made of either fact. Finally, we note also that the doctrine of equivalents

is an exception to the rule that patentees are limited to what they claim

and is not applied in all cases, 1/ See 7 Deller's Walker on Patents,

section 546 (2d ed. 1972).

Invalidity Of The '251 Patent

U.S. Letters Design Patent No. 225,251 ('251) was granted to the
Tonka Corporation on Juné 16, 1970, upon an applicagion filed on
November 12, 1968, by Vernon A. Peterson. Tonka has been and remains the
owner of said letters patent. The design patent is directed to a toy
truck cab and has one claim with 5 figures 111ustréting the design claimed.

We agree with the ALJ's holding that the '251 design patent 1s invalid
under section 103 in that such a design would have been obvious to an ordi-
nary intelligent person and/or to an ordiﬁary designer in the toy car art in
view of the extensive prior art of record (Recommended Determination, p. 30,
conclusion No. 5).

The prior art was extensive.—-The ALJ correctly determined that before

the filing date of the '251 design patent, there were numerous examples of
truck cabs and toy truck cabs. The '251 patent is certainly not the pioneer-~
ing and originating design for truck cabs or toy truck cabs. (Recommended
Determination, finding 51). All the design elements which compose the cab
configuration of the '251 design patent are found in combinations of prior

are references. (Recommendation Determination, finding 53) Among all the

1/ International Harvester Co. v. Killefer Mfg. Co., 19 USPQ 9, 67 F.2d 54,
61 (9 Cir. 1933); Barry v. General Tire & Rubber Co., 48 USPQ 343, 122 F.2d
123 (CA 7 1941); also see p. 3 of Judge Rich's and Chief Judge Markey's Con-
curring Opinion, Coleco Industries, Inc. v. USITC, Diamond Pools, Branch
Brook Co., Harrow Stores, and Pool City, USPQ, unpublished to date, decided
Apr. 6, 1978 (C.C.P.A. 1978).
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design details in the '251, only the specific "grille" used in the '251
design is not specifically disclosed in the prior art. All other design
details are disclosed. (Recommended Determination, finding 53) And the
Mini grille was in the "vocabulary" of the average design engineer since
1969 and 1970. (Recommended Determination, finding 57)

A lengthy 1list of prior art inco.porating the individual features
found in the Mini cab are in the record. (Recommended Determination,
findings 51, 53) And it is well known patent law that references can be
combined to show the obviousness of a design even in a combination requir-
ing rearrangement and reversal of parts. 1/ While complainant in its
brief at page 19 accurately states that "a design is patentable if the
elements (from the prior art) are grouped or combined in such a manner as
to produce a pleasing appearance which is different from that of the prior
art.", the "pleasing éppearance" of the '251 patent configuration is clearly
not "different" enough either to a designer or an ordinary observer to over-
come its obviousness. 2/ Nothing in the authority cited by complainant
runs counter to this conclusion. The overall impression must be different
for a design patent consisting of old elements to be valid. 3/ Even the
authority complainant offers to aver that a piecemeal approach is not
adequate for finding obviousness of a design patent underscores the import-

ance of the overall impression. Ex parte Fishback, 160 U.S.P.Q. 30 (PO Bd.

Apps.), as complainant's brief states, does hold that the presence of

individual design elements in the prior art does not alone establish

1/ See In re Leslie, 547 F.2d 116, 192 USPQ 427, 439 (C.C.P.A. 1976).

2/ See Recommended Determination, findings 56, 56, and 57.

3/ "In considering patentability of 31 proposed design the appearance of
the design must be viewed as a whole . . ." In re Application of Jennings,
182 F.2d 207, 208 (C.C.P.A. 1950).
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obviousness. But in that case, the design in question, a set of sign panels
with letters, numbers, and symbols against distinctive backgrounds, gave a
unique impression from the manner that prior art patterns were combined.

This is contrary to the design patent before us. 1/

The person skilled in the art.--The ALJ was correct in holding that
the '251 design patent was obvious either under the ordinary intelligent
person test or the ordinary designer in the toy car art test. (Recommended
Determination, p. 36)

The Ninth Circuit and the Court of Customs and Patent Appeals hold
that the obviousness appraisal is by an‘ordinary intelligent person, while
the Second, Third, and District of Columbia cifcuits require a standard
from the perspective of the designér having ordinary skill in the ért. 2/
Expert testimony establishes obviousness to a designer of ordinary skill at
the time the design was invented; 3/ Qhereas the survey dﬁta of parties as

well as the presiding officer's own observations meet the ordinary observer
P g

standard of the Ninth Circuit and the Court of Customs and Patent Appeals. 4/

Much of the prior art design presented by the expert witnesses at the
hearing were not those designs thaﬁ would be within the exclusive knowledge
of an expert. Commonly observed real truck body designs as well as prior
design patents for toys are in the record that lead the presiding officer
to the conclusion that the ordinary obsérver would find the '251 design
obvious.

[Tlhus, the issue of obwiousness of a given design is ultimately
resolved subjectively according to the visual perception of the
judge who finds himself cast in the role of 'the ordinary ob-

server'. In re Leslie, 547 F.2d 116, 192 USPQ 427, 439 (C.C.P.A.
1976).

l/ See Recommended Determination, findings 56 and 57.

2/ Sidewinder Marine v. Starbuck Kustom Boats, 418 F. Supp. 224, 193 USPQ
776, 780 (D.C. Colo. 1976).

2/ Recommended Determination, finding 57.

4/ See Recommended Determination, p. 37, first full paragraph.

A



25

The '251 Patent Is Not Infringed 1/

We agree with the ALJ's determination that the '251 patent is not
infringed by the Buddy-L steel toy vehicles and adopt his findings of
fact and conclusions of law thereof.

The discussion on page 38 of the ALJ's recommended determination is
particularly persuasive. His theory is simple and direcé. The rationale
is as follows:

(1) The '251 patent was allowed to issue over the
prior art of the '825 patent.

(2) Therefore, the '251 patent must have been different
enough from the '825 design patent to be patentable.

(3) However, the Buddy-L truck, represented by CX-37, 1is
even more different from the '251 design patent than
was the '825 design patent.

(4) Therefore, a priori, if the '825 design patent does
not infringe (it couldn't, since the examiner believed
the '251 design was patentably different enough from
the '825 design patent to issue the new '251 patent
design), the Buddy-L truck (CX-37) also could not
infringe the newer '251 patent.

In order to show that the Buddy-L vehicles are ﬁore different from the '251
patent than the '825 patent design, we have analyzed the differences in the

following chart herein.

1/ See Infringement and Passing Off Chart in Appendix.
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No Infringement of '251 Patent

7 design elements of '251 patents
not present in the '825 patent,

Patents

Buddy~L truck (CX-37)

also not present in Buddy~L truck * '251 (CX-34) '825 (CX~-31)
(a) A forward A pillar that slopes down~- : Yes No No
wardly rearwardly. :
(b) The presence of a spine in the center : Yes No No
forward surface of the wrap-around
windshield.
(c) A rake to the rear of the cab which Yes No No
extends down to the height of the H
greatest width of the cab. :
(d) A roof having embossures at the side Yes No No
edge and a peak or spine at the
center.
(e) Parallelogram shaped side windows—=——=—~-- : Yes No No
(f) Steering wheel with one center support---: Yes No No
(g) Grill with rectangular headlights and Yes No No
three longitudinal lines w/out any
vertical lines.
5 additional elements where the
Buddy~L truck differs even more so
from the '251 patent than :
the '825 patent
(a) Clear-colored windshield Yes Yes No
(b) Front end that rakes backwards and : Yes Yes No
down. :
(c) Hood of movable dump portion covering No No Yes
over half of roof of cab.
(d) Side window with 4 sides with read Yes Yes No
pillar sloping forward.
(e) Headlights mounted on front fenders No No Yes

as opposed to being in the grill H
itself. :
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As can be seen by the chart, both the '825 and the Buddy-L truck
are different witﬁ respect to fhe first seven design elements of the '251
patent. However, the chart points out five additional elements where the
Buddy-t tfuck differs even mére so from the '251 patent than the '825
patent. Thus, it is readily apparent that there are‘more differences
between the Buddy-L truck aqd thev'ZSl’patent; than between the '825
patent and tﬁe '251 patent. And if the '825 patent design is patentably
different from the newer '251 design, even more so must the Buddy-L truck

design be patentably different from the '251 design. If the Buddy-L design

is patentably different from the '251 design--by definition--the Buddy-L
design cannot infriﬁge the f251 design pateﬁt.
There Is No‘faésing off 1/

The ALJ was correct inbdetermining that there was on passing off, i.e.,
that the imported toy)éteel vehiclés'dd not simulate the size, appearance,
and design of certain doméstically manufactured products of complainant in
such a‘way as to pass off such steel toy vehicles are products of complain-
ant.

. In order for Tonka to have carried its burden of proving that Buddy-L
passed off or attempted to pass off its toy ?ehicles‘as those of Tonka,
Tonka had to pro§e thé‘following: ‘ |

(1) that the designs of the Tonka steel toy vehicles were
primarily "non-functional”. 2/ ‘

(2) that the design features of the Tonka toy vehicles had,
in fact, acquired 'secondary meaning' by becoming uniquely

1/ See Infringement and Passing Off Chart in appendix.

2/ The purpose of the non-functionality requirement is to permit unrestricted
competition between unpatented functional products. The law of passing off
grants protection only where arbitrary, non-functional features are involved.
Where competition in the underlying product--steel toy vehicles--can be under-
taken without necessarily adopting the competitor's non-functional designs, the
law can grant protection to such designs. If a design feature, on the other
hand, contributes only to utility, durability, or effectiveness of a product or
the ease with which it serves its function, it cannot be non-functional. Filter
Dynamics International v. Aston Battery, Inc., 183 USPQ 102, 109.
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associated by the consuming public with the complainant
as the sole source of toy vehicles having those designs; 1/
and

(3) that there is a likelihood of confusion in the minds of the
consuming public between the Buddy-L Brute (5 inches in size,
CX-37) and the Buddy-L Std. (8 inches in size, CX-41)-~with
the Tonka Mini (8 inches in size, CX-48 and CX-34) and the
Tonka Tiny (5 inches in size, CX-31, CX-45, and RX-75). 2/

The ALJ correctly found that the design features of the Tonka theme

were non—functional.--We agree with the ALJ's discussion on non-functionality

found on pages 41, 42, and 43 of his récommended determination, and his
finding that the complainant has proved his case regarding the non-function-
ality of his design features.

As the ALJ states in his recommendation, the primary function of the
Mini and Tonka designs is to provide a distinctive appearance which simulates
a real truck and by which the buying public can identify the toy truck manu-
facturer.

The evidence indicates that the design alternatives for simulating toy
trucks number in the thousands and no showing has been made that any of the
specific designs chosen by Tonka are primarily functional. The Eighth
Circuit Court of Appeals, in one of the leading cases. in this field, Truck

Equipment Service Co. v. Fruehauf Corp., clearly supports this conclusion:

where a shape or feature of construction is in its concept
arbitrary, it may be or become a legally recognizable trade-
mark because there is no public interest to be protected. In
such a case protection would not be lost merely because the
shape or feature also serves a useful purpose. 3/

1/ Rolls-Royce Motors Ltd. v. A & A Fiberglass, Inc., 428 F. Supp. 689,
193 USPQ 35 at 45 (N.O. Ga. 1977).
2/ See chart in appendix entitled Infringement and Passing Off.

3/ J.C. Penney Co. v. H.0. Lee Mercantile Co., 120 F.2d 949 (8th Cir. 1941).
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Tt is the degree of arbitrariness of the construction which underlies
the requirement of non-functionality. The purpose of the non-functionality
requirement in examining the actions of alleged imitators is to permit un-
restricted competition between unpatented functional products so that the
public benefits from useful progress in the industrial and commercial
arts. 1/ The law grants protection where competition may be undertaken
without imitation. 2/ Here, where the design alternatives number in the
thousands (finding 71), it is clear that competition will not suffer if
merely one of those alternatives is protected from imitation.

The Tonka-theme did not achieve secondary meaning. We agree with the

ALJ's determination that the design elements of the '251 design patent did
not achieve secondary meaning. (Recommended Determination, pp. 44-46;
p. 30, conclusion 9)

The ALJ after reviewing the results of consumer surveys presented by
both complainant and respondent, together with the testimony concérning
those surveys, correctly found that the designs 3/ of the Tonka toy vehicles
had not acquired "secondary meaning.'" It is clear that the results of the
surveys merely showed that Tonka had achieved a high level of brand aware-

ness, but failed to show that consumer recognition of the Tonka vehicles

1/ Truck Equipment Service Co. v. Fruehauf Corp., 536 F2d 1210, 1218 (8th
Cir. 1976).

2/ Truck Equipment Service Co., supra, 1218.

3/ At the trial, it was apparent that Tonka was unable to identify a
single design element which by itself had achieved secondary meaning. In-
stead, it relied on what is called the Tonka "theme'". As stated in the ALJ's
finding No. 64, the Tonka theme arises from certain design features common to
the Tiny and Mini cabs consisting of the: (1) basic cab over engine design;
(2) the wheel well visually centered in the cab; (3) the beltline bisecting a
pointed forward angle; (4) the presence of tumblehome; (5) the roof recessed
from the windshield; and (6) the windshield visible from the sides of the
vehicles.
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was the result of a recognition of the design of those vehicles (the Tonka
"theme"), rather than of other factors (such as the quality of workmanship
and durability) that the consumer public had come to associate with Tonka.
According to the ALJ, this failure was '"fatal" to Tonka's attempt to estab-
lish "secondary meaning" in the designs of its toy vehicles. We concur.

Findings 91 and 94 were specifically important on this issue. They
conclusively found that persons in the surveys identified Tonka toys not
because of the six Tonka themes, but tecause of the durability and strength
of the materials and workmanship. Moreover, while consumers were aware of
the Tonka brand name, they were unaware of the Tonka theme designs.

Finally, findings 109 and 111 were dispositive of the fact that the
surveys did not prove that consumers identified Tonka toys because of the
Tonka '"theme." We note that nothing in the Tonka Consumer Recognition Sur-
vey tied the recognition by the tested consumers to the Tonka theme, as
opposed to the other features such as durability, strength, and workmanship.
Whereas, the Buddy-L Survey (RX-93) in fact showed that consumers identi-
fied Tonka toys not because of the Tonka theme-~therefore not because of the
non-functional design features--but because of the quality of workmanship,
durability, and strength. Thus, consumers were aware of the Tonka brand,
but not aware of the Tonka theme--the six design elements specified on the
ALJ's finding No. 64.

There was no likelihood of confusion in the market place.--The ALJ was

correct in finding that when purchasing steel toy vehicles, consumers were
not confused between Tonka toy products and Buddy-L toy products. (Recom-

mended Determination, pp. 46-48; conclusion No. 10, p. 30)
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Findings 101 and 102 are most important regarding this determination.
In finding 101, the ALJ found that each and every individual retail shelf
package containing a Buddy-~L steel toy vehicle bears the Buddy-L name con-
spicuously and legibly on its exterior. (Stipulation, Tr. 46). Moreover,
each and every Buddy-L steel toy vehicle itself bears the Buddy-L name
conspicuously imprinted on it.

Thus, the Tomka and Buddy-L trucks are sold in packages that promi-
nently and legibly display their respective names and logos which appear
prominently in several locations on each of the toy trucks themselves.
Moreover, such labeling has been held by the courts to preclude the like-
lihood of confusion even wheﬁ, as opposed to the present situation, the
products themselves are identical or nearly identical. 1/ As stated in

Remco v. Toymenko, 2/ also involving toy vehicles:

Here the defendants have labeled their product, and in no
way simulated the plaintiff’s label or packaging. In these
circumstances there is not support for the plaintiff's
claim of "palming off".

Accordingly, the ALJ was entirely correct in holding that the Buddy-L toy

steel vehicles were not passed off as Tonka products. 3/

l/ See The American Rolex Watch Corp. v. Ricoh Time Corp., 491 F.2d 877
(2 Cir. 1974); Bose Corp. v. Linear Design Labs, Inc., 467 F.2d 304 (2 Cir.
1972). ‘

2/ Remco Industries, Inc. v. Toyomenka, Inc., 286 F. Supp. 948
(D.C.S.D.N.Y. 1968), aff'd 397 F.2d 977 (2 Cir. 1968).

3/ See p. 48 of ALJ's Recommended De:ermination wherein the ALJ also
found no evidence has been presented demonstrating an intent to pass off.
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Infringement and Passing Off Chart
Claim 1 of the '594 patent
Claim 4 of the '594 patent
'594 patent

Schofield patent

White patent

Replogle patent

Louik patent

Putsch patent

Baynes patent

'251 patent

'825 patent
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Claim 1 of the '594 patent provides as follows:

1.

a.

" In a wheel and tire assembly for a miniature toy vehicle,

a wheel of rigid material having a cylindrical
peripheral surface connecting inner and outer
sides of the wheel,

the wheel being provided with a continuous
groove around said peripheral surface opening
toward the inner side thereof, (similar to claim 4, subsection "g")

and having a diametrically reduced hub portion
on the outer side thereof concentric with said
peripheral surface and projecting axially out-
viardly therebeyond,

and being provided with radially extending
shoulder means spaced axially inwardly from
the outer edge of said hub portion,

an annular tire of resilient material having an
interior cyclindrical surface adapted to conform
to and fit snugly around the peripheral surface
of the wheel,

said tire having an annular side wall on one
side, engaging the outer side of the wheel,

and having an inner peripheray tightly encircling
said hub portion and abutting said shoulder means
to retain the tire against axially inward move-
ment on said wheel,

and an inwardly directed annular bead on the

other side seated in said groove in the wheel

to retain the tire against outward axial move-
ment from the wheel but to permit axial inward
movement of said tire onto said wheel,

the radial dimension of said side wall being

substantially greater than that of the bead
whereby to simulate a tire sidewall. (Note: this subsection "i" was

the only change in claim 1 after
it was entirely rejected by the
patent office under 102 as being
completely anticipated by the
prior art. Sections "a" through
"h" remained essentially the same)
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Claim 4 of the '594 patent provides as follows:
4. In a wheel and tire assembly for a miniature toy vehicle,

a. on a wheel having a tubular center spindle
with a hub on its outer end and an inwardly
opening socket in its other end for reception
of an axle,

b. an axially elongated wheel ring concentrically
encircling the spindle in spaced relation
thereto,

c. a radially extending plate interconnecting
the anially medial portions of the spindle
and ring leaving open space on both sides
thereof,

d. a wheel rim having a cylindrical peripheral
surface concentrically encircling the wheel
ring in spaced relation thereto,

e. a wheel wall interconnecting the axially inner
end portions of the rim and ring leaving
open space on the outer side thereof,

f. said wheel ring extending axially outward
beyond the wheel rim,

g. said wheel rim having a continuous groove
extending therearound and opening through .
said peripheral surface, and (See subsection "b", Claim 1)

h. a tire mounted in encirc]ing relation on the
rim and having an annular outer side wall
encircling the wheel ring and an annular inner
bead seated in said continuous groove. (See subsection "h", Claim 1)
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1
WHEEL ANL TiKRF ASSEMBLY FORTOY
VEHICLES

BATKGROUND OF THEINVENTION

1015 highly desirhic thai miniature foy vehicles simu-
j2t¢ the appearence of theit operative full sized coun-
terparis as closcly as possible and vt be economically
1na durahly produced and sule i the hands of youny
cnddren.

Accordingly, manuiacturers of tire bearing wheeled
tov vehicles Such as cars and trucks attempt to simuiate
lh.C wheel, tire and hub cub of the real thing as closely
as possibles This has pencially been accomplished in
VITIOUS WaYS,

In one form of the structure a unitury tire and wheel
member of black rubber or plastic mutenalis either fin-
edly muunted or journuled on the end of un axle and a
metal dink mounted concentrically on ihe outer side of
the member to simulaic the wheel or hub cap. In
anoiher form a wheel is mounied on the end of un axle
and is provided with a peripheral groove or tire well in
the rim into which the central internal bead of a tire of
resilient material may be stretched and seated.

Neither of these structures is completely satisfactory
far various rezsons. In the {irst form mentioned the ure
and wheel member must be of un undesirably hard or
rigid material to assure its retention on the arle without
providing a separate bearing insert. If itis of a resilient
matenial it may be easily pulled off of the axle. Also itis
nut a true wheel and tice assembly. In the second form
mentioned and where a resilient materiol such as
rubber or vinvl is used in the tire, a child may generally
casily peel it off of the wheel to be lost. Moreover, the
lutter structlure at least does not readily lend itsell 1o
the mounting of tires such as sand tires which have a
large axiel width relative to the diameter thereof.

It is, of course, additionally desirable from a manu-
facturing standpoint that both the wheel und tire have
rejatively thin wall structures throughout both to save
maztenial and 1educe the hardening or setting time after
molding.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
improved wheel und tire assembly for miniature toy
vehicles wherein a tire of resilient material is actually
mounted on a wheel and is so locked in place thereon
as 10 prohibit ar restrict removal when the wheel is
mounted on the vehicle.

Another object of the invention is 10 provide a wheel
and tire assembly for toy vehicles which more truly
simulates the appearance of a real vehicle tire und
wheel assembly than those heretofore known.

Sull snother object of the invention is to provide a
wheel and tire assembly for toy vehicles which enables
the mounting of 3 flexible tire on a rigid wheel which
hasx un abnormally lurge width reletive to its diamater
and with Both components having relatively thin wall
structures throughout.

With thexe and other objects in view the invention
broadly comprises a cylindrical cavernous wheel of
bgid matenal baving a reduced portion projecting con-
centrically from the outer side thereofand a penipheral
reoave extendmg around the inoer edge thereof and @
bre of revhient materiid mounted an the wheel and hav-
Pag an outer side wail tightly encircling the reduced

3
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portic and an aanolar beud on the inner wde inereo?
seatedd 0 aaid oo 10 Jock the tife apminst evial
removal from the wheel. )

BRIEF DESCRIPTION OF THE DRAWINGS.

In the drawings:

FiG. 11 anouter side elevation of the whoeo) and tire
assembly.

FIG. 2 is & front view of tne assembly showing the
wheel in elevation and the trein diameiricel cross sec-
tion.

FI1G. 3is aninner side elevation of the assembiy.

FIG. 4isun exploded view ot the wheel and tire prior
to assembly and with the tire shownn diametrical cross
section.

FIG. 515 a diametrical cross section through the en-
tire assembly teken on line 5—3 of FIG. 3.

Fi(i 61x asectuion through the assembiy taken on line
6—6of FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now more particularly to the drawings,
reference numerals will be used to denote iike parts or
structural features in the different views, The wheel gs-
sembly is designated generally by the number 10 and
comprises 4 wheel 11 of generally cylindrical shape
having an annular tire 12 thereon in encircling relation.

Wheel 11 is a penerally cylindrical cavernous body
that is cast or molded in unitary form of « rigid marteriud
such as metal or plastic. At its center a hub 14 i
formed at one end of an elongated tubular hub spindle
15 which has an axle receiving socket 16 opening axi-
ally 1oward the inner side of the wheel. A circular
wheel wall 17 encircles the medial portion of spindle 15
and supports a cylindrical wheel ring 18 in coaxiul radi-
ally spaced relation to the spindle. The outer fuce of
wall 37 between hub 14 and ring 18 is configured to
simulate a plurality of radially extending spokes 19 and
the outer end of hub 14 is configured to simulate the
end of an aale at 20 and 3 series of wheel mounting
bolts 21 (FIG. 1). A plurality of circumferentially
spaced spoke blades 22 connect the spindle 15 1o wheel
ring 13 on the inner side of wall 17 leaving recesses 24
therebetween.

An annular rim 25 having a smooth cylindrical outer
surfacc 26 encircles ring 18 in spaced concentric rela-
tion and is integrally connected thereto by an inner
wheel wall 27. A plurality of circumferentially spaced
outer spoke segments 28 extend between ring 18 and
rim 25 leaving outwardly opening rtecesses 29
therebetween. Segments 28 cxtend outwardly beyona
rim 25 and to a point short of the outer edge of wheei
ring 18 1o form & tire bead seat 30 at the end of the
peripheral surface of ring 18. The outer edge of cuch
spoke segment 28 extends normaul to the wheel axis a
short distance just inside of seat 30 and then angies as
at 31 toward rim 25 and over the outside edge thereof
to the outer cylindrical surface 26 of the rim. .

The rim 25 at the external corner of its junction with

herim 2
inner_wheel will 27 iy provided with a peripheral L-

shiped seat 32 which opens rudially outward ond exy- o

=~

ualiv toward the inner side of the wheel, Thisgs o tire re-

(éatio 1 seat as will be shortly more fully described.

A7
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Fire 12 isformed of resilient material such as vinyl or
rubher amd has an annular wall 35 the eaternal cylindei-
cal susrace of which muy be provided with protruding
and circumterentially  extending treads
denuvicd respectively wt 36 and 37, The outer side wall
3n ol the tire curls inwardly from the outer edge of wall
33 and terminates in a bead 39 haviag an internal
Jimeter equal to the external diameter of ring 18 and

traitssersels

the reud scat 30 formed on the outer end thereof. The

size and shape of bead 39 is retuined by integrally
furmed gussets $0 extending between walls 35 and 338
A reiatively shert circumferential bead 41 projects
radiaiiv inward from thz ioner edge of wall 35 with the
1side face 42 (FIG. 2) thereof lying on a plane perpen-
dicuiar to the axis of the tire.

In preassembled condition the wheel 11 and tire 12
are in the relative positions shown in FIG. 4. To assem-
ble the whzelis simply forced in an axial direction into
the tre. Thetepered edyes 31 of segments 28 automati-

< diy czawr the w heel in Couxial rel.mun with the lire
__/ e - - e -t

anJ dl\(_nu lhc htdd'-cl | 0 lhat it %hd*s onto and alo-w

10

20

and the bc:.]d 41 logks in wm;d« 32. Thisoc-

curs as the outer end of Ting 18 enters into bead 39
whicn becomes firmly seated in seat 30.

- An avie 44 having u serrated enlarged portion 43 is
press fit into socket 16 in the spindle 13, Axles 43 with
tire und wheel assemblies 10 secured on each end
thzreof are journaled in transversely extendinyg posi-
tinns o the tay vehicle to provide rolling support
theretor.

When the wieel ussembly is mounted on a vehicle
partivuinrdy under a fender, itis very ditticult, if potim-
possibie. for a young child to rernove the tire from the
whezi us he can only pull on one side of flange 41 and
cannot getagnod grip un that.

Tire whee! 11 can be tormed to have a very realistic
appearance as shown in FIGS. 1 and 3. The wheel is
very durable and yet the various recesses in both sides
ol the wneel render all of the varicus walls in the wheel
siructare quite thin for a rapid hardening in the mold to
reduce production time. This is also true of the tire 12
althouy side wall 38 creates the appearance of a rela-
tively thica tire. The thin walls of the tire tend to
redule siiraniage during coohng. Moreover, the com-
ponents iend themselves well to assembly by automa-
ton

Hiving now therefore tully illustrated and described
m-. .nveniion, what | clatm to he new and desire to pro-
tewi by Letters Patents:
~1.In a »)heel ard tire dassembly for @ mintature toy
venicie, o wheel of rigid matepial having a evlindrical
peripheral surluvce connecting inner and outer sides of

25

30

35

45

50

—
the » R \./)(m whueel beimy prosided with o continuous
Troon e iroumd sl perpheral sartace opeming toward

the ace side thereol and havine o duanetrically
Y 4
L
oV

A

(1Y}

65

. 1
b >
/ /6/
reduced hiibt pnrtmn on theouter side thereof cqa

SOauen
trie with snd pert nh r\.:(xr aee .

sad pe < urfuve and prnjct.lm/»d“_‘..
Vulwardly dlieredeyond,’ ‘m\. Deing provided with Ty,
.Jll\ {.\tcndmu stoutder means spaced Juﬁy inwardjy

from thr. vuter cdoe o said

ub portion £n annular lire
or rcsshenl\m.n:rul having an dnierior u\nmdrlmbs(

FAL; adapted to contorm to_and it spuer around the
p::l'lpﬁ ral \lur:...gc ot U"c w‘lael hJHL'v

“h_

D4

M

\ whilb o o s' 1o i
lar s Wil oo e e ceesr s outersifeal
cling said hub portion and abUTn 4 m.d shou.ccf-—m'&m
to retain the Ore asainst a o
said wheel

axialy inward movement on_
wadian inwardly directed danulur bead qa.
th{-‘othg. \1d- seated 1 sald groove in the whesl o
redain the tice against outward asial movement fram
the whez| but to pzrmt axial inward movemsnt r)fsmu
tige onto said wheel ~...Mm» S _
wall bein gLoaier than that of \h—.he

whereby to simulate a tire SidewaiT

Wsub;ect mutter of claim 1 wherein a plurality
of circumferentially spaced gussets integrally connect
the side wall to said interior cylindrical surface of the
ure.

3. The subject matter of clairn 1 wherein the wheel is
provided with a plurality of uniform circum{erentially
spaced segments having outer edges beveled from said
peripheral surface toward said reduced portion to aid
in assembling the wheel and tire by inserting the wheel
axially outward through the bead distending the same
and through the tire until the bead seats in the groove. £

suhbsionniatios

4. ln a wheel and tire assembly for o miniature 1oy, -~

vehicle

iu'.‘ a wheel having o tubular center spindle with g hub

onits vuter ead und an inwardly opening socket in
its other end for reception of un axle
@ anaxially clongated wheel ring concentrically ea-
circling the spindlz in spaced relutiva therety.
é’;u'ddml.v cxtending plate intercoaaecting  the axi-

ally med l’l_pﬁ(‘\l(\n\ of 1ons of the spindle and ring le..xvmg
Qpen $1He s e onbainsides therzof,

awheel rim having a eylindricai peripher;l surface
con; “entrically encirchng the wheel ring in spaced
rcl‘mon thereta,

— — . 0 -

\'./Zl whee! qll intercunaecting the axiully inner end
portwrﬁof thz rim and the ning lvaving open space
ontheoulzr side. (h:reot

6 md wheel ring ¢ xtendmg axially outward bayond

%

¢ wheelrim._ —
g\ sad wheel rim_havipg alcontinuaus groove ke xtend-
LML - -
ing therearound and  opening  throuyh

"p_Lrtphcml surtace, and

he a tire mounted 1n encircling relation on (he_rica

e < ;
and haviny an annafar outer srde warll uncirching

the wheel ring and ananpuiar mocr bead seuted in
said continuous grouve.,

© « v * -

v

said
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19 Claima.

This application 1s a continuation in part cf
my co-pending application Serfal No. 488,485,
filed May 26, 1943, and now abandoned and re-
places the divisional applicatlon Berlal No,
516,190, filed December 30, 1943, and allowed
August 26, 1944 and now abandoned.

This invention relates to & new and lmproved
clutch for a lJawn mower reel.

The principal object of my invention is to pro-
vide an overrunning clutch of simple, economical,
and practical construction, and one which op-
erates smoothly and quletly and without objec-
tionable concentration of wear at certaln polnts,
whereby to avold the most important objection
to the conventlonal ratchet drlve heretofore em-
ployed. The ratchet teeth on the ingide of the
hub of the pinion in the conventional ratchet
drive are subjected to severs hammering by the
pawl and, as a result, get rounded or chipped
off to such an extent that the pawl no longer takes
hold properly and the reel is not driven satisfac-
torlly. With my improved type of overrunning
clutch, there are no teeth to get chipped or
rounded and the single cylindrical roller used

affords positive and yet quiet engagement with-

out any tendency toward hammering, and the
clutch provides large wearing surfaces, and since
the engagement does not occur always at certaln
specific points much longer life is secured.

Ancther object of the invention is to provide
a drive of the kind mentioned, using an extruded
shaft to provide the cam contour for the over-
running clutch, the shaft being formed to the
same cross-section from end to end, requiring
no special expensive machining to get the cam
contour and no separate machining of a key-
way for keying the shaft to the drive pinion.

Still another object i1s to provide a drive of
the kind mentioned in which 2n annular groove
i3 provided in the thaft intermediate the ends
thereof and a brass washer s swedged into the
groove ts assume end thrust, this washer co-
operating preferably with a feit washer assembled
fnside a closure plate, whereby the drive i3 com-
pletely sealed and there is ample eng tolerance,
making for free and easy operation with min-
imum wear, and also quick sand easy assembling
and disassembling.

The Invention {s {llustrated in the accompany-
ing drawings, in which-——

Fig. 1 15 a substantfally horizontal sectional
detail through the reel drive portion of a lawn
mower embodying the ciutch of my invention:

Fig. 2 13 a cross-section on the line 22 of
Fig. 1.
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Fig. 1A Is & section similar to Flz. 1, showlng
another construction, and R

Fig. 2A 15 a cross-section on the llne 2¢—2a of
Pig. 1A,

Similar reference numerals are applied to cor-
responding paris in these views.

Referring first to Figs. 1 and 2, the reference
numeral 3 designates the reel which comprises
a tubular center shaft 4 onto which are welded
sheet metal disks 8 for support of the reel blades
6. which, of course, cooperate with the usual
cutter-bar (not shown). The reel 3 is rotatably
mounted by means of its shaft § at its opposite
ends in ball bearings 7T provided in cups 8 de-
tachably secured to the side plates 9 that form
parts of the lawn mower frame. The two wheels
of the mower, one of which is shown at {0, carry
internal gears 1l which have meshing engage-
nent with drive pinlons 62, the shanks (3 of
witlch are entered in the ends of {he shaft & for
drive purposes. The wheels 10 are mounted cn
axle stubs {4 secured to and projecting outwardly
from the side plates 8, the roller bearings 18 in-
suring ecasy turning.

The reel 3, In wecordance with my inventlon,
is arranged to be driven by an overruning clutch,
consisting of a cam (6 formed on the shank (3
of the drive pinion and s single eylindrical roller
{1 disposed between the eam 16 and the inner
periphery of the shaft § and guided for radial
movement between the turned-in end portions
i0 of a split spring ring 18. The ring {3 tends
to expand and regardless of Jubricant present
will exert sufficlent frictional drag to keep the
roller 17 from changing {ts location with respect
to the inside of the shaft, besides maintaining
ihe roller in accurate longitudinal alignment with
the shank {3 and shaft 4 for full lergth contact
therewith in the engagement of the clutch.

When the shank 3 is turned in 2 clockwise
direction relative to the shaft 4, the roller {1 s
cammed outwardly into wedging engagement
with the inslde of the shaft 4 and the reel is
secordingly caused to turn with the pinion 12.
However, the moment the reel 3 turns faster than
the pinion {2, then the clutch disengznges, the
raller {1 backing away from the inside of the
shaft 4 to the low end 20 of the cam 16, while
still guided, of course, between the end portions
{3 of the ring 19, Obviously this cluteh provides
large wearing surfaces and positive and quiet en-
gagement and avolds thz objections common
to the old ratchet type drive employing efther a
gravity pawl or a spring pawl. The ordinary
overrunning clutch having small colled compres-
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clon springs to urge the roller toward engaged
position would not be suitable for the present
purpose, because of the danger of such springs
becoming clogged with dirt and rendered use-
lecs, whereas, the spring ring 19 13 not easily put
~out of commisslon.

These clutches are provided at both ends of
the reel and are simple to assemble and disassem-
ble. The bearings indicated at 21 are preferably
of the sintered powder type and are suitably fixed
in spaced relation to one another in the end por-
tions of the shaft 4, with the rings {9 retained
therebetween., In nssembiing the pinions 12 on
the ends of the shaft, the rollers (7 are first placed
between the end portions {8 of the rings and
then the shanks {3 are enitered to hold the rollers
11 in place.

Referring now to Flgs. 1A and 24, 3’ deslgnates
the reel of another lawn mower having a tubular
center shaft 4’ carrying sheet metal disks 5° on
the periphery of which the reel blades 6’ are
mounted. Roller bearings 1’ support the opposite
ends of the shaft 4’ and are provided in cups 8’
that are detachably secured to the side plates
8’ that form parts of the lawn mower frame,
closure plates 22 being bolted to these side plates,
as shown at 23, to clamp the cups 8’ in place
by means of their annular flanges 24. The two
wheels of the mower, one of which appears at
10’, carry internal gears {1’ which have mesning
engagement with the drive pinions i2° to trans-
mit drive to the extruded shaits 13’, provided in
accordance with my invention, and entered in
the ends of the shaft 4’ for drive purposes. The
wheels 10’ are mounted on axle studs {4’ secured
to and projecting outwardly from the,s!de plates
9’ the bearings 15’ being preferably of the sin-
tered powder type and insuring easy turning.

The overrunning clutch in this mower is similar

to that disclosed in Figs. 1 and 2 and consists
© of a cam (6’ cooperating with a single roller 171’
disposed between the cam and the inner periphery
of the shaft 4" and gulded for radial movement
between the turned-in end pertions {8 of a split
spring ring 19°. The ring 19’ tends to expand,
and regardless of lubricant present will exert
sufficient frictional drag to keep the roller IV’
from changing its location with respect to the
inside of the shaft 4’ while maintaining the roller
in accurate longitudinal alignment with the cam
16’ and shaft 4 for full length contact in the
engagement of the clutch, the operation ¢f this
clutch being the same as the clutch of Pigs. 1
and 2, and, therefore, requiring no detaiied de-
scription.

The shaft 13, in accordance with this inven-
tion, is extruded to the same cam contour as the
cam 18’ from end to end, and the center holes
25 in the drive pinions 12’ being made to the same
coniour for a press fit of these pinions on the
shafis 13 so that no keys or other drive con-
nections are needed. In other words, the ex-
truded shafts which are obtainable at about the
same cost as ordinary shafts require no machin-
ing for either the cam contour or for keyweays
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for keying the shafts to the pinfons, so that two -

important savings are realized. Due to the fact
that more than two-thirds of the circumference
of the shafts 13’ is cylindrical, as clearly appears
In Fig. 2A, the shafts operate smoothly in the
beerings 21’ provided in suitably fixed spazed 1e-
lation to one wnother in the end port ons of the
shaft 4°. In assembling, the rings 19’ are entered
in the ends of the shaft 4’ between the bearings
2!’ at the time these bearings are assemnbled in
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the shaft, the rollers {1’ being thereafter first
piaced between the end portions 18’ of the rings
19’ before the shafts 13’ are entered in the bear~
ings holding the rollers 7’ i place.

The shafts 3’ are Interchangeable for the
right and left hand stdes of the mower, thereby
further reducing production problems. With
that thought In mind, there are two annular
grooves 2§ provided in the shafts in the same
spaced relationship from the ends thereof, al-
though only one of these grooves is reguired in
the l¢Zt hand assembly for the brass washer 27
that Is swedged into the outer one of the grooves
to asiume end thrust. The other groove 26 is
located in the vicinity of the roller {7’ {n this
feft hand asssembly, end is too narrow to In any
way affect the operation of the overrunning
cluteh. That groove is used for the mounting
of the washer 27 In the right hand assembly.
A felt washer 28 bears agalnst the outer face of
the end thrust washer 27 and is retained in the
embossed cylindrical portion 29.of the closure
plate 22 and serves to seal the bearinz and
clutch assembly while at the same time assum-
ing a certain amount of end thrust transmitted
thereto by the washer 21, the recilience of the
felt washer insuring free end easy turning of
the shaft by its allowance for end tolerance, A
thin flanged ferrule 30 of cylindricel form is
preferably pressed onto the shaft 13”7 with its
fianged end against the washer 27 and with tha
cther end 31 projecting through the center hole
in the embossed portion 29 of the closure plate
&2, whereby to provide a smooth cylindrical
hzaring surface thereon for the felt washer 23
indepsndently of the cam contour of the shaft
i3’. Another {elt washer 32 inserted in the in-
nar end of each cup 8’ serves to seal the other
end of the bearing to exclude dirt and water.
The ring indicated at 33 is a bearing cage which
fits loosely arouns the end portion of the shaft
§* and has circumferentially spaced slots there-
in containing the rollers 1’, whereby these roll-
ers are retained in proper circumferentially
spaced relation and are also retained agalnst
endwise displacement. It is obvious that when
th2 nuts 34 are removed from the bolis 23, the
whole cluteh and bearing assembly can be easily
disassembled. This makes it an easy matter to
remove the whole reel whenever that may he-
come liecessary. .

It is belleved the forezoing description con-
veys a good undzrstanding of the objects and
edvantages of my invention. The sappended
claims have been drawn to cover all legitimate
raodifications and adaptations.

I claim:

1. A clutch device including, In combination,
a driving member and a driven member, a cam
turning with the driving member within a cir-
cular housing portion turning with the driven
member, a rolling drive element movable cir-
cumferentially with respect to the periphery of
the cam between high and low points at oppo-~
site ends thereof, and a split ring in close fric-
tional contact neripherally within the clreular
housing and having the rolling element disposed
clesely between the clrcumferentially spaced
ends thereof and gulded thereby for limited ra-
dial movement toward and away from frictional-
driving engagement with the circular housing
portion.

2. A clutch device Including, in combination,
a driving member and a driven member, a cam

»5 turning with the driving member within a cir-
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cular housing portion turning with the driven
member, an clongated drive roller movable cir-
cumferentially with respect to the periphery of
the cam between high and low points at oppo-
site ends thereof, and an elongated split ring in
close frictional contact peripherally within the
circular housing and having the roller disposed
closely between the circumferentially spaced
ends thereo! and held thereby in longitudinal
elignment with said cam and housing and guided
thereby for limited radial movement toward
and away from frictional driving engagement
with the cireular housing portion.

3. A clutch device inciudinz, in combination,
e driving member and a driven member, a cam
turning with the driving member within a eir-
cular housing portion turning with the driven
member, an elongated drive roller movable cir-
cumferentially with respect to the periphery of
the cam between high and low points at oppo-
site ends thereof, and an elongated split spring
ring fitting by reason of spring expansion closely
within the circular housing and having the cir-
cumferentially spaced ends bent inwardly in
spaced parallel relation and having the roller
disposed closely between said parallel end por-
tions and held thereby in longitudinal alignment
with said cam and housing and guided thereby
for limited radial movement toward and away
from frictional driving engagement with the cir-

cular housing portion.

’ 4. A clutch device including, in combination,
a shaft and a tubular shaft in telescoping rela-
tion, one shaft being a driver and the other
driven, a cam on the inner shaft having high
and low portions in circumferentially spaced
relation, a rolling drive element disposed he-
tween the inncr circumference of the tubular
shaft and the periphery of said cam, aad a split
spring ring disposed within the tubular shaft en-
circling the cam in close frictional contact pe-
ripherally with the inner periphery of the tubu-
lar shaft by reason of-spring expansion of the
ring, the circumferentially spaced end portions
of said ring defining guide portions in substan-
tially parallel spaced relation close to opposite
sides of said rolling element to cage the same
and guide said roiling element for limited radial
movement toward and away from frictionat
¢riving engagement with the inner periphery of
said tubular shaft.

5. A clutch device Including, in combination, a
shaft and a tubular shaft in telescoping relation,
one shaft beinyg a driver and the other driven, a
cam on the inner shaft having high and low por-
tions in circumferentially spaced relation, a roll-
ing drive element disposed beiween the inner cir-
cumference of the tubular shaft and the periph-
ery of said cam, and a split spring ring disposed
within the tubular shaft encircling the cam and
held by spring expansion in close contact with
the inner periphery of the tubular shaft, the cir-
cumferentialiv spaced end portions of said ring
being bent inwardly to define gulde portions in
substantially parallel spazed relation close to op-
posite sides of said rolling element to cage the
seme and gulde said rolling element for limited
radial movement toward and away from [ric-
tional driving engagement with the inner periph-
ery of sald tubular shaft.

6. A clutch device including, in combination,
shaft and a tubular shaft in telescoping relation,
a cam on the first shaft having high and low
portions in circumferentially spaced relation, an
elongated cylindrical drive roller disposed hetween
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inner clrcumference of the tubular shaft and
tke peripuery of sald cam, and an elongated split
1,12 disposed within the tubular shait encirciing
the cam and in close contact with the inner sur-
face of sald tubular shaft, the circumferentially
syaced end portions of said ring beinz bent in-
wardiy {o define elongated guide portions in sub-
stantially parallel spaced relation close to oppo-~
site sides of said roller to cage the same, so &3
to prevent longitudinal misalignment of the roller
with respect to the tubular shaft, and guide said
roller for limited radial movement toward and
gway from frictional driving engagement with
the inner periphery of sald tubular shaft.

7. A clutch device including, in combination, a
shaft and a tubular shaft in tel¢scopinz relation,
8 cam on the first shaft having high and low por-
tions In circumferentially spaced relation, en
elongated cylindrical drive roller disposed between
the inner circumference of the tubular shaft end
the periphery of said cam, ard an elongated split
spring ring disposed within the tubular shaft en-
circling the cam and held by spring expansion in
close contact with the Inner surface of said tubu-
lar shaft, the circumferentially spaced end por-
tions of said ring defining guide portions in sub-
stantially parallel spaced relation close to opposite
sides of sald roller to cage the same, so as to pre-
vent longitudinal misalignment of the roller with
respect to the tubular shaft, and guide said roller
for limited radial movement toward and away
from frictional driving engagement with the inner
periphery of sald tubular shaft.

8. A clutch device including, in combination, a
snaft and a tubular shaft in telescoping rela-
tion, one shaft being a driver and the other driven,
the inner shaft being of cam shaped cross-sec-
tion having high and low portions in circumferen-
tially spaced relation, a rolling drive element op-
eratively disposed between the inner. circumfer-
ence of the tubular shaft and the cam periphery
of said Inner shaft, sald inner shaft being of sub-
stantially the same cam shaped cross-section
throughout its length to permit fastening a power
transmitting member on the cuter end thereof
without a key or other drive connection, and a
rower transmitting member having a cam shaped
center hole provided therein drivingly receiving
the outer end portion of said inner shaft.

9. A clutch device including, in combination, a
shaft and a tubular shaft in telescoping rela-
tion, one shaft belng a driver and the other driven,
the inner shaft being of cam shaped cross-section
hav.ng high and low portions in circumferentially
spaced relation, a rolling drive element opera-
tively disposed between the inner circumference
cf the tubular shaft and the cam periphery of
said inner shaft, sald inner shaft being of sub-
stantially the same cam shaped cross-section
throughout its length to permit fastening a power
trensmitting member on the cuter end thereof
without a key or other drive connection, a power

ransmitting member having a cam shaped cen-
ter hole provided therein drivingly receiving the
ocuter end portion of said inner shaft, sald inner
shaft having 2n annular groove provided therein
intermediate the ends thereof, and an end thrust
washer seated in sald grcove and arranged to
heve positive end thrust engagement with the
cnd of the tubular shaft.

i0. A clutch device including, in combinatio,
a shaft and a tubular shaft in telescoping rela-
tion, one shaft being a driver and the other driven,
the inner shaft being of cylindrical form through-
cul the major portion of its circumference and the
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remalning vortion of the clrcumference being cam
shaped withh high and lew portions in clrcum-
ferentlally spaced relation, tearings in the tubu-
lar shaft rotatably recefving said cam shaft, and
a rolilng drive element operatively disposed be-
tween the inner clrecumference of the tubular
shaft and the cam shaped portion of the periph-
ery of sald inner shaft, said inner shaft being of
substantially the same cam shaped cross-section
throughout its length to permit fastening a povier
transmitting member on the outer end thereoi
without a key or other drive connection, and a
power transmitting member having a cam shaped
center hole provided therein drivingly receiving
the cuber end portion of sald inner shaft.

11. A clutch device including, in combination,
a shaft and a tubular shaft in telescoping rela-
tion. one shaft bzing a driver and the other
driven, the inner shaft being of cam shaped
cross-section having high and low portions in
circumferentially spaced relation, a rolling drive
element operatively disposed between the inner
circumference of the tubular shaft and the cam
perizhery of said inner shaft, said inner shaft

heing of substantially the same cam shaped cross-

section throughout its lenzth to permit fastening
& power transmitting member on the outer end
thereof without a key or other drive connection,
a power transmitting member having a cam
shaped center hole provided therein drivingly
receiving the outer end portion of said inner
shaft, sald fnner shaft havipg annular grooves
provided therein in equally spaced relation to
the ends thereof, whereby sald shaft i3 usabie
interchangeably for right and left handed instal-
lations, and an end thrust washer szated in one
of said grooves and arranged to have ‘positive end
thrust engagement with the end of the tubulay
shaft. ;

12. A clutch device inciuding, in combination,
a shaft and a tubular shaft in telescoping rela-
tion, one shaft being a driver and the other driven,
the inner shaft being of cylindrical form through-
out the major portion of its circumference and
the remaining portion of the circumference being
cam shaped with high and low portions in cir-
cumferentially spaced relation, bearings in the
tubular shaft rotatably receiving sald cam shaft,
and a rolling drive element operatively disposed
between the inner circumference of the tubular
shaft and the cam shaped portion of the periphery
of said inner shaft, said inner shaft being of sub-
stantially the same cam shaped cross-section
throughout its lenzth to permit fastening a power
transmitting member on the outer end thereof
without a key or other drive connection, said
inner shaft having an annular groove provided
therein intermediate the ends thereof, and an
end thrust washer seated in said groove and ar-
ranged to have positive end thrust engagement
with the end of the tubular shaft.

13. A clutch device including, in combination,
g shaft and a tubular shaft in telescoping rela-
tion, one shaft being a driver and the other driven,
the inner shaft being of cylindrical form through-
out the major p.rtion of its circumference and
the remaining portion of the circumference being
cart shaped with high and low portions in cir-
cumferentially spaced relation, bearings in the
tubular shaft rotatably recelving said cam shaft,
end a rolling drive element operatively disposed
between the inner circumfzrence of the tubular
thzit end the cam shaped poriion of the perighery
of said inner shaft, said inner shaft being of sub-
stantially the same cam shaped cross-section
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throughout its length to permit fastening a power
transmitiing member on the outer end therect
without 8 Key or other drive connection, sald inrer
sinaft having snnular graoves provided thercin in
equally spaced relation to the ends therzof, where-
by sald shaft is usable interchangeably for rizhi
and Icft handed installations, and an end thrust
vasher seated In one of said grooves and ar-.
ranged to have positive end thrust engagement.
with the end of the tubular shafi.

14. A clutch device as set forth in claim 8, in-
ciuding a split ring in close frictional contact
with the inner surface of sald tubular shaft, anyg
naving the rolling drive element disposed clesely
between the circumferentially spaced ends there~
of and guided thereby for limited radial move-
ment towvard and away from {rictional driving
engagement with the tubular shaft.

15. A clutch device as set forth in claim 9, in-
cludirg o split ring in close frictional contact
with the inner surface of satd tubular shaft, and
having the rolling drive clement disposed closely
between the circumferentizlly spaced ends there-
of and gulded thereby for limited radial move-
ment toward and away from frictional driving
engagement with the tubular shaft.

18. A ciutch device as set forth in claim 10, In-
cluding e split ring in clese frictional contact with
the inner surface of said tubular shaft, and have
ing the rolling drive element disposed closely
Letween the circumierentlally spaced ends there-
of and guided thereby for limited radial move-
ment toward and away from frictional driving
engagement with the tubuwlar shaft.

17. A clutch device as set forth in claim 11, in-
cluding a split ring in close frictional contact with
the inner surface of sai@ tubular shaft, and hov-
{ng the rolling drive element disposed closely
between the circumferentially spaced ends there-
of and guided thereby for limited radlal move-
rment toward and away from frictional driving
engagement with the tubular shaft.

18. A clutch device as set forth in claim 12, in-
ciuding a split ring in close frictional contact
with the inner surface of satd tubular shaft, and
having the rolling drive element dispased closely
bLziween the circuinterentially spaced ends there-
<f and gulded thereby for limited radizl rmove-
ment toward and away from frictional driving
engagement with the tubular shaft.

19. A clutch device as set forth in claim 1%, in-
cluding a split ring in close frictional contact with
the Inner surface of sald tubular shaft, and hav-
Ing the rolling drive element disposed closely be-
twzen the circumferentlally spaced ends thereo!
and guided thereby for Hmited radial movement
toward and away frem frictional driving engage-
ment with the tubular shaft.

EARL L. SCHOFIELD,
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-

This inventicn relates to a tire 2and more particularly
to a tire for retreading wern out or damaged tires on
lawn nrowers, caris, smal} tractors znd similar equipment,

One of the principal objects of the presaat invention
is to providz a retread tire which is casy to apply aver
a worn out or damaged original tire on equipment of
the aforesaid type and which czaa readily be removed
for reconditioning and/or replacement, without employ-
ing any special tools or equipment.

Anather objezt of the invenlica is to provide a tirc
for power lawn mowers and the like, which can be
installed on the vehicle wheel without removing the
worn out or damaged tire and which has the appearance
of being an original vchicle tirs. _

Still another ohject of the iaveation is to provids a
slip-on retread tire which will stay firmly in place for
all normal use of ths vehicle.

A further object is to provids o retread fire which
grips the original tire, avciding siippags between the
two tires, and vwhich has a tread afiording geod traction
with the ground.

Another ebject of the invention is to provide a resilient,
non-pneumatic reiread tire which minimizes shocks and
vibrations resuiting from rough ground encountered in
the use of the vehicle and which kas a long-lasting, sclf-
cleaning tread suitable for use on soft ground and grass
and on concrele. :

Additional objects and advantages wili become appar-
cnt from the feliowing description and the accompanying
drawings, wherein:

Figure 1 is a perspective view of a lawn mower which
is excmplary of . the type of cquipment for which the
present tire is primarily designed;

Figure 2 is 2n oblique_view of my tire removed from
the vehicle wheel; ]

Figuré 3 is a peripheral side clevational view of the
tirc removed from the wheel;

Ficurc 4 is an enlarged frogmentary cross scctional
view of the tire removed from the wheel;

Fizure 5 is an calarged fragmentary cross sectional
vicw of the tire and wheel on which the tire is mousted;
and

Fizure 6 is an cnlarged fragmentary cross scctional
view of my tire and the worn orizinal tire of the vehicle,
showing the manner in which the tire cleans itself during
the opzration of the vehicls.

Referring mora specifically to the drawings, numeral
10 designnates a conventiond! power driven reel type lawn
mower, 12 the rotary cutiing ics, 14 a moior for
driving the Bl=des, 16 the niotor bed), 18 the mower
handle, ard 29 drive wheels on whizh my retread tires
22 have been mounied over the ovizinal unremoved tires.
The use of the prosent tire is rot Iimited to any par-
ticular type or male of equipmznt but may be usad satis-
fuctorily on citlior the reel, rotary or hand lawa mowers,
carts, garden and lewn tractoss, and simiiar smiall eguip-
ment primaridy of the powsr drven type. It is aivo
adapied for use with solid, Lollow or pneumatic tires
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of rubbzr or rubber-like matcrial, and can be applied to
these tires cither before or after the original tread has
been worn from the tire,

In Figure 5 the wheel 20 of a conventional lawn
mower is shown in part with my tire mounted thercon
in the position it assumes during normal operation of
the vehicle. The wheel consists of a disc-shaped portion
23 having a hub (not shown) and a rim 24 joiced
rigidly to thc periphery of disc-shaped portion 23 and
having mouated thercon a hollow rubber tire 25. Tire
25 is the original tire of the lawn mower and has been
used until the tread is substantially removed znd tha
cdges worn until the peripheral surface is arcuate and
the two outside edges appreciably rounded., While this
general shape is found on most severcly worn original
tires, my tire will operate and can be used satisfactorily
with various other shapes of peripheral surfaces, includ-
ing substantizlly fiat peripheral surfaces around the tire
at and on cither side of the ceater, - :

The present tire 22 has an anaular body portion 25 of
relatively thizk rubber or rubber-1'ke material, having ia-
ner and outer substantially flat surf~ces 27 and. 28 extend-
ing paralle! with the axis of the wheel. The external sur-
face 28 is providad with a tread consisting of a serics of
relatively deep annular grooves 29 which are rectangular
in cross scction and spaced uaiformly from one anothar
across the surface of the body of the tire. Thess 2nnular
grooves provide good traction botweca the tire and the
ground and give aa attractive appcarance to the tire.
The internal surface 27 is preferably roughenced by sand
blasting or other suitable process so that it wil] triction-
ally grip the worn suurface of the original tire and pre-
vent relative raovernent boiween the original t're and my
retrcad tire when the vehiclz is in use.  The body of the
tire is held in placc on the crown of the worn original tire
by interna! and external side walls 30 and 32, both of
which are joincd integrally with and extend inwardiy
from the outs’de edges of body 26 to the point where they
will effectively grip the sides of the original tire &s shown
at numerals 34 and 36. Body 26 is samcwhat flexible
so that it will vield as the vchicle passes over uneven or
rough ground but is hrm cnough to maintain its general
rectangular cross scctional shope shown ia Figure S, so
that both s'de walls 30 and 32 effectively and continu-
ously prip the sides of the original tire rezardiess of the
conditians encountered duriag opcration of the vehicle.
The cxternal side wall 32 is constructed of a substan-
tially thicker seclion end extends further inwardly to-
wards the axis of the tire than the intcrnal sidz wall 30
in order to prevent the tire from being accidentally re-
moved or becoming displaced by contact with curbs or
the edge of walks and driveways, frequently encountered
in the operation of lawn mowers and the Jike.

Tirc 22 can be readily and easily applied to wheel 28
over the original tire 25 by merely slipping the relatively
narrow and resilient internal s'd= wall 30 over the crowa
and inside edge of tire 25, When this has been done,
ry tirc automatizally adjusts itself on tire 25 in proper
operating positien showa in Figure 5§ with internal sur-
face 27 scated firmly on the pericheral surface of tire
25 ond side walls 30 and 32 in firm engageman: with the
sides of said tirc. As the vehicle on which my tire has
teen mounted is operated and traverses uncven aod
bumpy terrein, body 26, which is unsupported at its cut-
side edres by worn tire 25, §s continually ficxed by un-
cven prossure being aprl'ed to the broad tread causing
the boady to Lend inwardly (o 3 stightly arcuate shaps os
shown in Fizure 6. This inwierd ficxing of the unsup-
ported sidas of body 26 causes grooves 23 1o spread at
their evtside edyes so that they Iase their 2rip on any cp-
tranped foreign objects such as sionss, sticks, dried 50l
ead the like which thea drop from the grooves. Thia
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copstast flaxing of the retread tire and the repeated
spreading of t’\c grooves heep the tire clean and grooves
frec of maivrial which would otherwise interfere with ef-
fective traction buiween the tire and the ground. The
flexing of the tire along the unsupporied portion of the
tire bady 26 also Lus the further wdyantage of absorbing
shock fioun bumps ard vibration 2ad of presenting a
Freater arci of W treadd to the gro ard or other support-
ing surfuce so that better traction s obtained than if the
nu-ng weie pot prosent 1 the operation of the tire.

The retread muy be uscd until it is worn out and then
removed und replaced bty a new retread tire; the original
tire, having buen fully protecicd from wear by the retread
tire, remains in satisfuciory cond.tion for receiving suc-
cessive reireud tires.

While only onz embodiment of my retread tire has
been illustrated herein various changss and modifications
may be made without departiog from the scope of the
present inveation.

I claima:

1. In comlination with worn tires havingz roundsd
lateral peripheral corners, a retread tire comprising a
pre-fermed annular body portion of firm rubber-like ma-
terial having a brouad cxternal surface extending paralicl
with the axis of the tire and 2 broad rough internal su:c-
face extending paralizl with the axis of the tire, a plural-
ity of cqually spaced annular grooves reclangular in
cross sect'on in said external surface encircling the tire,
an inner annular side wall of rubber-like matcrial joined

integrally to one cdge of said budy portion and sloping in- -

waurdly throughout from said body portion toward the
other cdze, and outer anaular side wall of rubber-like ma-
terial joined integrally to said other edge of said body

portien and sloping inwanlly thouphout

4

from said

Ldy portion toward said innce side wall, suid outer side
wall being thicker and exiending further townrd the cen-

ter thun said inner

side wall.

5 2. In combination with worn tires hiving rounded
lateral peripheral corners, a retrewd tire comprising a
pra-formad annular bady portivn of firm rubber-like ma-
terinl having an eaternal surface exicnding parailel with
the axis of the tire and o broad internzl surfuce extending

10 paraticl with the axis of the tirg, a pl"rﬂ»./ of annulas
grooves in said external surfuce, an ioner annular side

. wall of rubber-l ke material jained to ong

cdge of said

body portion and sloping inwardiy frem said body por-

tion toward the other cdae

10 cngage the

inner side wall

15 of saill worn tire, and oa outer asnular side wall of rub-
ber-like material joired to suid other cdzz of said body
postica and sloping inwardly from said body portion to-
ward sad inner side wall to cngage the outer side wull
of zaid worn tire, said outer side wall exicnding further

20 toward the center than said inner sids wall.
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The Inveation relates to floor tool rollers and
supporis therelor and more particularly to im-
provements in attachment casters of the general
type disclosed in my Patent MNo. 1,541,280 dated
June 9, 1925. Certain features of the inveation
are of zeneral application while others ave more
particularly related to the suction cléaner ari.

One of the ohjvcts of the invention is to sim-
plify and improve the mounting of the sup-
porting rollers at the ends of floor tool or the
like.

Another object is to provide an improved end
closure for a floar tool.

A further object of the mwntxon is to improve
the end roller itself, and the bearings thereof.

Other objects and advantages will appear here-
inafter from the further detaJed. description of
the invention.

The Inveation will be more read;ly undearstoad
by reference to the accompanying drawing in
which are set forth a specific embodiment of the
inventive thouzht for the purpose of lllu;;ntlo 1
rather than by way of hmihatmn

In the drawing:

Fiz. 1 isa Icn”xtt.dxm! sertmnal view through
a floor tcol of a suction cleaner equipped With
the improved supporting rollers, the floor tool
befng shown fragmentearily, .

Fig. 2 is a top plan view ot the same.

Fir. 3 is a view taken on line 3—3 of Fig. 1.

Fig. 4 is a section on Nne §—4 of Fig. 1.

Fig. 5 is.an axial section through the tire of

the supporting end roller.

Fig: 6 is a perspective view showing the two-

part bearing of the supporting xoller, made of
anti-frictlon material.

Fig. Tis 2 pvrspective v:ew of one o; the end

closure plates.

Fig. 8 §5 an axial soctional view showing the
supportingz roller provided with a thiznblz which
holds the two parts of the roller bearing in as-

semblad position.

Fig. 9isa pcrwpec..l"e view of the metal thimble,

For convenlence the Invention will he described
by reference to a floor tool such as Is disclosed
in Replozte and Queen Patent Mo, 1,991,872 dated
March 19, 1935, particularly Fig. 10 thereof, but
it will be understocd that the invention is by
no means limited in its applcation’ for a flaar
tool of ihiis chiaracter.

As shown the flcer tool is In two parts, 2 lower
porticn 18 and an upper portian {1, each of whict
fncludcs a sucticn nozzle. The portion 10 is pr o-
vided with a large mwouth 12 having frout and
rear lips 13 over which are fitted fiber stroker

(Cl. 15—153)-

memhers 14 forming batween them end o,>=nxn~"
15 through which air may bte drawn into thie in-
terior of the teecl. The other portion 1! is pro-
vided with a reduced mouth IS through which air

may be drawn into tire ‘interlor when-the-tool-

is reversed us described in the aforesaid patent

Ii will be noted thxt only half of the Lool is-
~shown )

; . Fhe other half being similar to the por-
tien which is shewn z2nd the tool being provided
with a suction haundle, not shown, such as is dis-

closed in the aforesaid Patent No. 1,994,872,

As shown the upper and lower members of the

. fioor tool are provided with outwardly project-

ing shoulders 1T and 18 respectively whi

i} ¥ which are
held tegether by any suitable means as the as-
sembling screw
ilar abutting members are provided on the other

- side and are similarly held together. The mem-

ber 13 of the ficor too! is shown as provided with
a sloping wall 20 which serves as the top of the
nozzle proper. Fram the front and rea edges
of this wall rise side walls'2{ and 22 \»hJch :u::
open ot the top. A flat spring 23 is adapled to
be mounted between the two walls 21 and 22 and
is preferably of a width to close the space be-
tween them and form with said walls and the
top wall 20 of the nozale an end pocket 28 for
receiving the supparting shank 24 of an ¢nd roller

to be further described but which may be gener--

ally deslgnated by the reference nwreral 25,
The rear end of the spring 23 may be held in

"place in any suitable manner but as shown {s pro-
hirourh which passes the

vided with an opening
assembling screw {8. The upward movement of

. the spring 23 under the Infiuence of the roller

shank 24 is limited by 2 spanning rivet 26 which
connects the front-and rear walls ZIb'xnd 22, The

- front end 2T of the spring Is turned upwardly to

form o finger grip by means of which the spring
may be raised siizhtly to permit removal of the
roller shank. The spring 23 is under constant
tension serving to press the spring downwardly
upon the roller shank 28 thereby tending to Mgt
the flogr tonl nozzle from the floor, which tend-
ency may be counteracted by the operator exert-
ing sulllcient downward pressure upon Lhe foor
tool through the madium of the operating handie
to evercome the tension of the spring In whole
or in part. .

In the assembled position the Inner end of.the
roller shank 24 preferably abuls against the
screw 18 and is provided adjacent its other end
but spaced a suflicient distance from the roller
25, with.a stop or cateh 29 which ‘may he In the
furm of a small rivet head, agalpst which the

19, it being wnderstood that sira~
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end portion of the spring 23 {its thereby halding
tie shank in pesition axcept when the finge
tion 21 is lifted to permil removal thereuf,

Each end epening 15 ¢f the noorle is adapted
to ba partially o entirely clased by an end plate
30 carried by the rollev shopls 23 in o mmanner
similar to what is deseribed in my Patent Na.
1,593,531 dated January 21, 1033, The end pinte
is preferably composed of hard {ibar, raw hide,
Bakelite or erher suitable materinl.  As shown
in Fig. 7 a tab 3t is struck eut {rom the face
of the plate Ioaving an epening 32 to permit pas-
saze of the roller shank 28, “Witen the parts ave
assembled the tab 31 abuls azaiust o dowvn-
turned portion 23 of the toller shank therehy
pressing the end plate azainst the end of u-.n
rozzle and regutlating and controliing the flaw
air into the end of the nozzie. The top peztlm
33 of the end plate will then endaze the un-

urred portion of the spring 23 on the sida oppo-

site to the catch 29, a suificient pottion of the
spring extending above the plat2 to be accessihle
when the roller shank is to be removed from the
pocket. ' ' '

The roller 25 is shawn as of ceneral typ2 dis-
closed in my Patent No. 15!1...“0 but according
to the present invention includss
having wheel retaining flanges 41 and 42 formed
integral with the main body of the spindle an
having a recuced portion 43 (Fig, 8) which is
adapted to fit an opsning 4% in the down-turncd
portion 33 cf the rcller shanlz 24. This reduced
portion is subsequeatly upset to form a riveted
connection with the shank as indicated in Fig.
1. According to the preseat invention the hub
or bearing for this spiudle is formad in two halves
45 and 45, being divided axially as indicated in
Fig. 6. Each half is provided with one or nore
internal pockets &7 adapted to contain soapy
graphité or other anti-squeak material. The
bearing may be bored to fit the spindle 40 and
counter-vored to fit the flanges 41 and 42 before
beinz split In two. The hub may be formed of
wood Impregnated with grease if desired as dis-
closed in my Patent No. 1511230 or may be
formed of Babbitt metal, graphite or other anti-
friction material. The spindie 48 for mountiag
the roller may be 2 machine product haviig both
wheel retaining flanges 41 and 82 made intezral
with It so that the bearings with their counter
borings (to prevent mductzow of air and ravel-
fngs) can be placed and replaced oniy by sopa-
rating the halves into vwhich they are split.

A relatively thick rubber cap-shaped member
48 similar to what is cescribed in my Patent No.
1,541,280 may be fitted over the hub and serves
to hold the two halves of the hub together and
In addition serves as the tire of the roller. Owing

"to the resilience of the material of which the

(i1}

tire Is cerposed it may be expanded to it over
the huly and when assembled holds the parts

A-21

2 spindle 49 °

“lug being engaged by the outer end of the sp'm'*

‘two part anti-friction hub fitting over the spin-

flange.

firsnly lr.nrl.\» The a2 r"‘m'\[ e Wi ro-
tate freely aby Mf the spindie substantially with-
out [rictlon and withon! sgrzakivig and requires
no further atlentinn a3 to Iudrication.

If desived o netal e 49 such as disclesed n 5
my Fatent No, 131269 miary te used in connee-
tion with the baaring ss indicated jn Fizs. 8
anc 9 but this cup may ba emitied if desived as
indicated in Fig, 1. Thwe tire 48 preferably has
a retaining lip 50 te bold it in place. 10

The invenlion has bren desceribegd in detail
for the purpose of illustration but it will be un-
derstood that moedificotiong and variations may
be resorted ta as wili Ge apparent to thiose skilleg
in the art, without departing from the nventive 15
thought involved.

I claim: .

1. In a suction cleanecr, a floar tool having end
pocketls each inchwiing side walls and a down-

wardly- tensianed leaf spring secured al its in- 20
ner end to the cicaner body Ln‘\-‘mn said side
walls, and serving a3 a cover for its respective
pocket, means located :Lb;"e the spring inter-
meadiate its ends for limiting 'its upward move--
meunt, roller shanks cxtending into said pockets

-

“between said sidz walls and beneath the springs

and coacting nmeans
shanks fov
place. . . -
2. In a suction cleaner, a floar tool having 3
end pockels each including side walls, and each
having a downwardly tensioned leaf spring
mounted betwesn said side walls, and sscured at
its inner end to the body of the cleaner, means
located. above tie spring intermediate its ends a3
for limiting its upward movement, roller shanks
dotuchably connectad in said pockets and extend-
fng laterally therefrom, end rollers carried by
said shanks, and releasable coacting means car-
ried by the ouler end of cach leaf spring and 40
roller shank r;‘sp"cu-e"’ for holding the shanks
in tlic pocket. E .
3. A suction cleaner as set ferth in c¢laim 1,
wherein each roller shank is provided with a re-
taining lug near the outer end of the pocket, said

carried by said springs and :
relcasably retaining the shanks in

b}

43

to nmmall,’ hold the shank in position.
- In a device of the character dcscribed: 2
ml!cr shank. a roller spindie carvied theredy. a-

dle, and a resilient rubker cap holdins the two-
halves of the hub tozether and serving as a tire
for the roller. -
5. The combination of the spindle as sct forth
in claim 4 hoaving integral wheel retzining
flanges; with the two piece hub having a centra
recess adapted to fit over the main body of the
spindle and between the flanges, and counter-
borings adapted to fit over the \xhccl retalning

&
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ABSTRACT OF THE DISCLOSURE

A whe sctute is disclosed suitabls for various types
of carts and vehicles. Trh: wheel structure, ulifizes a muni-
mum of component parts, which can be molded from
plastic or other structural material. Novel means are dis-
closed for securing a tire to the wheel nm and for protact-
ing the lateral surfaces-of the tire. In one embodiment of
the invention. the wheel hub is formed with an inward
stepped configuration to accommodate differing sizes of
bearings aad/or hub caps.

The present invention relates to novel and efficient
wheel structures, and more particularly to a relatively light
weight but structurally strong wheel structure which can
be molded, cast or otherwise formed from readily avail-
able plastic and othar structural materials,

There is considerable demand at the present time for
-wheels of various shapes and sizes which can be quickly
and inexpensively produced for grocerv cacts . tarcs and,
small toy vehicles. picaicand selfcadds, aod the lika, For
many of these applications it has been necessary to fabri-
cate the wheeis from matallic or other expensive fabrica-
tional materials in order to obtain requisite structural
strength. Even then structural rigidity bas frequently been
sacrificed in attempts to conserve such materials. In those
which have been fabricated for such applications from
non-metallic or conventional plastic structural materials,
damage or- dastruction frequently occurred owing to the
lack of adeguatz reinforcing means for the wheel struc-
turzs. .

In known types of wheel structures which have been
developed for the aforementioned applications, and which.
are usualiy providad with tires of various types, thers
have been no adeguate means provided for quickly mount-
ing the tire on the wheel during the manufacture of tthz
wheel structure or for easily removing the tire for repair
or repiacement. In most cases, particularly in the more
inezpensive wheel structures of the class described, it was
virtually impossible to remave the tice for replacement,
which necessitated premature disposal of the wheel struc-
ture.

This particuiarly is the case with reference to the afore-
mentioned grocery canis, whose wheel structures are sub-
ject to exiensive and coniinuous wear, Such wheel struc-
tures usually are provided with an clastomeric tire fabri-
cated from natural or a sustable synthetic rubber. Conven-
tional wheel structures for this purpose, have been subject
to uneven weoar at the tive surfaces owing o the normal
abuse to whizh he carls are subjecled amd partsulacly
10 the struciural ciharacteristics of known forms of wheels,
Thereatier such wheels cause wobbling and other customer
annoyances. The tires, however, in addition to bezing rela-
tively short-Fved ace 2lsG very diffculi to ramove from
i els and i0 repiace owing fo the manner
tires ara conventionally mountad on the

asiderations wppiy (o gther wheeled wvehicles,
e of the sarvios of (ov variety, depending vpon the
of the vehicle and tha amount of
it s normally subjacied,
MMes associnted with prior
ase overcome by the disciosed forms of

s A2

10

20

30

50

60

2. ods of practicing the same,

M

the wheel structures of the invention, wherein they are
provided in some or all forms of thz invention. as the case
may be, with novel means for reinforcing the structures,
for retaining tires thzreon for facilitating the removal of
the tires for repair of replacemzsnt when necessary, and for
supporting the tires on the wheel structure in a manner
such that it is subject to even wearing regardless of the
particulac application of the wheel structures. In another
feature of the invention. the bub portion of the whsel
structure is adapted, in certain applications thereof, for
use with a variety of differing bzaring structures with 2
result that one form of wheel structurc can be utilized
mounting an a number of differing vehicles.

Generaliy speaking, in prior or known wheel structures
a different hub structure or arrangement for the wheal had
lo be provided depending upon the particular type and
size of the whzel bearing provided for the vehicle. This
necessitated the provision of additional molds or other
fabricationul devices in erder 1o accommodate the differ-
ing forms of required hub structures.

This additional difRculty is overcome by one form of
my novel whezel structure which provides a hub struc-
ture which can be used, within the physical size limita-
tions of the hub structure, with a number of bearine ar-
rangements of diffaring sizes or shapss. The latter featuce
of my invention correspondingly reduces the number of
differing molds or other fabrizating devices necessary for
producing such whee! structures.

During the foregoing discussion certain objects, fea-
tures and advantages of the invention have beeq ailuded
to. These and other objects, features and advantages of
the invention will be elaborated upon during the forih-
coming description of certain presently prefarred cm-
bodiments of the invention, together with preferrad m=th-

for

In the accompanying drawings 1 have shown certain
presently preferred embodiments of the invention and
have illustrated certain methods of practicing the same,
wherein: : ’

FIGURE 1 is a side efsvational view of one form of
wheel structure arranged in accordance with my inves-
tion; ) -

FIGURE 2 'is an-enlarged partial sectional view of
the wheel structure as shown in FIGURE 1 and taken

. along reference line II-—I1 thereof;

FIGURE 3 is a similarly sectioned view of anothar
form of whezl structure made in accordance with mv in-
vention: ) ,’

FIGURE 4 is a similarly scctioned view of sill an-
other form of wheel structure of the invention:

FIGURE 5 is a fragmentary side eslevational v i
yet another form of wheel structure of my iaveation:
and -

FIGURE 6 is an enlarged partial seciiona] view of
the wheel structure as shown in FIGURE 3 and waken
along reference line VI—V] thercof.

Referring now more pacticulatly to FIGURE:
of the drawings, an exemplary form of thz
shown thercin is directed- to a wheel struciure 10 3
a relatively flut annular wheel disc 12 which i
at its outcr periphery 10 a rim or a tire suppor? ;- and
at ats inner periphery (0 a hub portion 16. The hub por-
tion 16 can b= offset, as denoted by reference numeral 23, .
in order to accommodate a suitable bearing or whael
retainer disc (not shown). In this arrangement of the
invention, the wheel disc 12, rim 14 and hub 16 can be
meldad or cast integrally from a suitable plastic or othar
siructural material. It will be understood. however, that
the »forementioped components can be fabricated szo-
arately and joinad together by suitable means, in keening
with the spirit of my inventioa.
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For structural strencth the i 1468 further reinforced
by the wheel disc 12 ty means of a plarality of radialiv
extanding ribs or gussets 20, The rids radially engage the
wheel disc 12 and enzace the inner periphery of tha rim
14, in this example. As illustrated in the dra\'-m::i five
such ribs 20 are employed in this example of the inven-
tion. 2lthoush it will b2 obvious that a greater or lesser
number of such rfibs can be utilized depending upon the
particular agplication of the invention and the amount of
structural rigidity required.

If required in certain applications of the wheel struc-
ture 10, the ribs 20 also can be extznded entirely across
th= wheel disc 12 to its inner periphery or they can be
further extended foc transversely extending with the
junction hub gportion 16 in order to provide reinforce-
mept for the latter, also. Such alternate rib structure is
denoted in FIGURE 2 by chain outline 20a thereof.

Mounted mbstanli:ﬂly upon the entire cuter surfaces
nf the rim 13 is a tire 22, desirably fabricatzd from a suit-
- sble elastomer such as polyurethane. In a preferred form
of the invention the tire 22 is sufficienily resilient or
elastic to permit assembly on or removal from the rim
14 without the use of undue effort or spacial tools. Tt is
also contemplated that the tire and wheel can be in-
tegrally molded. A substantially flat tire 22, as shown
in FIGURES -1-3, is adaptable, for example for use
on relatively soft surfaces such 25 lawns or carpeting.

In this arrangement of the invention tire 22 is pro-
vided alonz each lateral edge thereof with an inwardly
and laterally extending lip 24 which defines an adjacent

y--
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recess or groove 26, Similarly each lateral edge of the -

rim 14 is provided with outwardly and laterally extending
lips 28 and 30 which define therebetween a recess 32.
In this arrangement of the invention the rim lip and re-
cess, 28, 32 are respectively interfitted with the tire lip
and recess 2426 to retain the tire on the rim. The
Iateral and coposite extension of adjacent rim and tire
. Hpe sequrefy helds the tire on the rim . under conditions
of severe usage, such as encountersd by grocery carts
and the like, but permits removal and replacement of
the tire without the use of specialized tools.

The rim 14 is provided with additional retaining meuns
for the tire 22. In accordance with the latter feature of
the invention the rim 14 is provided with a plurality of
circumferentially extending spaced ridzes 33 and 36.
Desirably, each group of ridges 34 and 36 are angled
away from the other group and toward the adjaceat
lateral edge of the rim 14, Desirably, the ridges 34 are
arranged with respect to the ridges 36 with respect to an
imaginary plane passing centrally through the rim 14.
In this example the rim is beveled to some extent on each
side of its center line as denoted by arrows 38, Tha tire
22 is more or less stretched over the ridges 34 and 36,
and the latter tend to embed themselves into the elasto-
meric material from which the tire 22 is formed. Alterna-
tively, the tire 22 can be provided with complementarily
formed ridges 40 and 42, with the latter ridges being
directed generally toward one another. to engage re-
spectively and complementarily with the rim 36. The
interfitting rim and tire ridge arrangement ensures reten-
tion of.the tire 22 on the rim 14 during normal use of
the wheel structure, Hawever, tire 22 can be readily re-
moved by unseating one of its lips 24 followed by peel-
inz the lateral edge of the tire back over the rim 134, In
ogperation, with the tire 22 being thus secured at a num-
ber of laterally displaced areas, the tire is prevented from
shifting relative to the rim 14 during use and thus un-
even wear of the tire is prevented.

Referring now to FIGURE 3 of the drawings a gen-
erally simiiar arrangement of the wheel structure is illus-
trated. The rim 14" of the wheel structure, however, dif-

fers in that inner lip 43 at each fateral edge of the rim ~

is extended outwardly of thé tire 22° 1n order to afford
protection to the sidewall thereof from scuffing or scrap-
ing by contact with store or hom= furrushings, tree trunks,
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With reference now to FIGURE 4 of the drawings
another arrangemznt of the wheel structure is itlustrazed.
The latter arranzzment of the inventivn is generally simi-
lar to that of FIGURE 3. However, the outer surfuce or -
tive engaging puip'nrv of im 14 of FIGURE 4 is
domed or rounded in order to induce a similac shape in
tha tire 227, or alternatively to accommodate the rim 14°
to a tire 22" which mnu:m} i3 so shaped. The domed
structure of the rim 137 also enhances tha engagement
between the ridges 34°-36° of the rim 13 with the ad-
jacent surfaces of the tire 227, or with the complementarily
shaped ridges $0°-42" thereof when so previded. The
domed structure of the tire and vim of FIGURE 4 in
addition. reduces the frictional engogement of the wheel
structure with the floor or other hard surfage, particu-
larly when the vehicle is moved around turns, This f=a-
ture 1s of special importarze in grocery cart applications
and in other vehicies which are intended primarily for
use on hard surfaces. as it promotes further even ure
wear and prolongs the life of the tire 22°,

With reference now to FIGURES 5 and 6 of the
drawings another feature of my iavention is illustrated
wherein hub portion 46 of the wheal structure 10° is
adapted for use with a numter of differently sized bear-
ing arranzements and/or hub caps. In furtherance of
this purpose the hub portion 36 is made relatively thicker,
in the radial direction, in comparisvn to the hubs 16 or
18" of the preceding fizures. The inner periphery of the
hub 46 is provided with a plurality of stepped or offset
bearing surfaces. with three such surfaces, 48, 50 and 52
being here utilized. With this arrangement, bearings
and/or hub caps of differing outer diameters can be se-
Iactively engaged by an appropridte one of the surface
48, 59 and 3. Tn addition. the inmost inner peripheral
surface 54 of the hub 46 can be utilized to engage yet
another, smalfler bearing arrangement. ‘Afternatively one
pair of the bearing surfaces 48 or 50 oc the single sur-
face 54 can be utilized for mounting the wheel structure
on a suitable bearing arrangement, while the outermost
stepped surface 52 can be utilized for engagement with
a wheel-retaining disc or a hub cap, which can be of a
decorative character, if desired.

The wheel struciure 16’ of FIGURES 5.and 6 other-
wise is generally similar to the domed wheel structure
10’ of FIGURE 4 with the exception that the lateral
tire engagicg arrangement, particularly as exemplified
in FIGURE 2, is utilized. It will be undzrstood, of course,
that the stepped hub structure 46 of FIGURES § and 6
can be utilized in connection with any of the preccdmg
disclosed forms of the wheel structure. It will also-+be
understood that the wheel reinforcing means or the hub
structure 46, or both, can be employed with other suit-
able tire and tire securing arrangements and vice versa.

From the foregoing it will be apparent that novel

upnn the '\pph\_a;lon of

‘and .efficient forms of wheel structures have been dis-

closed herein. It will be understood, of course, that cer-
tain features of a given wheel structure can be utilized
advantageously without the corresponding use of other
features thereof. Accordingly, while T have shown and
described certain presently  preferred embodiments of
the invention and have illustrated presently preferred
methods of practicing the same, it is to be distinctly un-
derstood that the invention is not limited thereto but
may be otherwise variously embodied -and practiced
within the scope of the followmg claims.

I claim: .
1, A wheel structure comprising in combination an
annular wheel disc, a generally tubufar hub member
extending transversely of said disc and joined to the inner

" periphery thereof, a rim member joined to the outer -

periphery of said disc, a plurality of radially extending
reinforcing gussets joined 1o said wheel disc and to said.
nm member, a tire member substanually co-extending
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with the outer surface of said rim member, inter-fitting -

means on the lateral edges of said rim member ard of
said tire member for securing said tire member to said
rim member, said rim member having a plurality of
circumferentially extending spaced ridges on its outer
surface, the ridgas on one sids of a central plane of said
rim being angled generally away from its ridges on the
other side of said plane, said ridzes engaging the ad-
jacent surfaces of said tire ‘member to preveat shifting
thereof on said rim, the outer surface of said rim being
domed to facilitate engacement of said rim ridges with
said tire, and said tire being stretched over said domed
rim.

2. A wheel structure comprising in combination an an-
nular wheel disc, a gensrally tubular hub member ex-
tending transversely of said disc and joined to the inner
periphery thereof, a rim member joined to the outer
periphery of said dise, a plurality of radially extending
reinforcing gussets joined to said wheel disc and to said
rim member, a tire member substantially co-extending
with the outer surface of said rim member, intecfitting
means on the lateral edges of said rim member and of
said tire membter for securing said tire member to said
rim member, said rim membzr having a plurality of cir-
cumfereatially extending spaced ridges on its outer sur-
face, the ridges on one side of a central plane of said
rim being angled generally away from its ridges on the
other side of said plane, said ridges engaging the adja-
cent surfaces of said tire member to prevent shifting
thereof on said rim, the outer circumferential surface
of said rim member being domed, and said tire member
being complementarily domed for closely fitted engage-
ment on said rim, the innar surface of said tire having
a plurality of spaced circumferentially extending ridges,
each of said ridges being shaped complementarily with
an adjacent one of said rim ridges for inter-fitting en-
gagement therewith to aid in retaining said tire member
or said domed rim member. B

3. A wheel structure comprising 'in c,ombmauonAan
annular wheel disc, a generally tubular hub member
extending transversely of said disc and joined to the
inner -periphery thereof, a rim member joined to the
outer periphery of said disc, a plurality of radially ex-

tending rcmforcmg gussets joined to said wheel disc and
to said rim member, a tire member substantially co-ex-:
tending- with the outer surfaces of said rim member,

inter-fitting m=ans on the lateral edges of said tire mem-
ber and of said rim member for securing said tire mem-
ber to said rim member, said inter-fitting means includ-
ing adjacent tongue and groove structures formed on
adjacent lateral edge portions of said rim member and of
said tire member respectively, and a lip structure on each
lateral edge of said rim member and extending outwardly
of the adjacent lateral edge of said tire member for the
protection of the same, ’
4. A wheel structure comprising in combination- an
annular wheel disc, a generally tubular hub member
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extending transversely of said disc and joined to the inner
periphery thereof, a rim member joined to the outer
periphery of said disc. a plurality of radially extending
relnforung gussets joined to said wheel disc and to said
rim member, said hub member and said disc and said
rim member being formed integrally, and said hub mem-
ber being relatively thick in the radial direction and
having on its inner periphery at least three axially ex-
tending stepped surfaces for accommodating wheel bear-
ing means and hub caps of selectively differant sizes.

5. A wheel structure comprising in combination an
annular wheel disc. a generally tubular hub member
extending transverssly of said disc and joined to the

_inner periphery thereof, a rim member joined to the

outer periphery of said disc, a tire member substanhally
co-extending with the auter surfaces of said rim member,

- inter-fitting means on the lateral edges of said tire mem-

ber and on the lateral edzes of said rim member for se-
curing said tire member to said rim member, and a lip
structure on each lateral edge of said rim member ex-
tending outwardly of the adjacent lateral edge of-said -
tice for the protection of the same.

6. A wheel structure comprising in combination an
annular wheel disc, a generally tubular hub member ex-
tending transversely of said disc and joined to the inner
periphery therecof, a rim member joined to the outer
periphery of said disc, a tire member subslanually co-
extending with the outer surfaces of said rim member,
rectangular tongus and groove means on the lateral edges
of said tire member and on the lateral edges of said rim
member for securing said tire member to said rim mem- .
ber, said tongue-and groove means being of stepped and
of laterally extending and opposed conﬁgurauon 10 pre-
vent removal of said tire member from said rim mem-
ber, said rim member being provided with a plurality of
circumferentially extending spaced ridges on the outer
surfaces thereof, the ridges on one side of a central
plane of said rim member being angled generally away
from those ridges on the other side of said place, and
said ridges engaging the adjacent surfaces of said tire
member to prevent shifting thereof on said om member.

7. The combination accordmg to claim 6 wherein
the outer surface of said rim is beveled circumifs rentially
and toward said hub on each side of said plans to aid
in at least partially embedding said ridges in lhe adjaccnt
portions of said tire. :

8. The combination according to clalm 7 wherein
said tire is provided with a like plurahly of spaced cir-
cumferentially extending ridges, each of said tire ridges
being shaped complementarily with the adjacent one of .
said rim ridges for interfitting engagement therewith.
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To all whow, it may concern: .
Be it known that I, Hexuey Pursci, a sub-
-ject of the Lmperor of Germany, residing at
Chicago, in the county of Cook and State
5 of Illinois, have invented certain new and
useful Improvements in Pullev-Rim Coy-
grines: and T do hereby declare the follow-
ing to be a full, clear. and exuct desceription
of the invention. such as will enable others
0 skilied in the art to which it appertains to
make and use the same. .
This invention relates to pulleys, and
more ezpecialiv to the tin coverings there-
6T T ohjoct of the satne 1310 provide
t5 a cozting for the rims or snrfaces of wheels
or deoms, fly wheels, o pulleys carrying
belts which will prevent the sliding and slip-

ping of the bLelt thereon and therefore in- -

crexsz the power, and which will prolong
This object has here-
tofore been uttained in a certain measure
by -coating the face of the pulley rim with
various compositions and sometiinés by ap-
plying strips tn said face, but the gist of the
25 present invention lies in covering said face
with a conting of plastic material which is
reinforced by an embedded wnetting of
- coarse mesh.,  Detatls of the invention and
the manner of applying its layers of plastic

30 and netting are set {orth -in the following

 specification and
- wherein: . .

- Figure 1 is a perspective view of a portion
- of a pulley rim covered with a two-ply coat-
35 ing according to my invention, the layers
of the coating being shown in section on

shown in -the drawings

different lines and the netting of one layer

being up-turned to illustrate its construction,
Fig. 2 is a cross section of a flat pulley
40 rim which is crowned by the use of my cov-
ering, and Tig. 3 is a cross section of & spe-
cial form of pulley rim described beiow.
The remaining views are small diagrams

showing several ways in which the strips of.
/45 nelting may be wound as they are applied.

In the drawings the letter P designntes v
pulley having a rim R whose face I¥ is usn-
ally flat trunsversely as shown in Fig. 1, and
to this face my covering is applied either
50" when the pulley is made or subsequently.
The covering comprises n layer G of plastic,
such as glue compounded with silicates me-
chanically mixed with dextrin; and embed-
ded in this plastic a layer M of open-work
55 nefting such as wire cloth, asbestos, vege-
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table fiber, or even coarse cheasecloth or
muslin. The netting is wholly embedded in
the plastic as by-being applied: therenn be-
fore the plastic has set, and the layers are

“repeated if desired. A distinction is made

60

between fabrics of coarse mesh such as ean- -

vas which has becn heretofore employed fou
this purpose, and fabrics of open mesh
which I use. Coarse mesh might imply a
fabric whose warp and weft were of coarse

strands or were loosely woven together: by
) ; A

¢ open mesh” I mean a fabric so woven that
there are clear openings between its strands
as best seen in Fig. 1 where the ncetting”
M is turned up. Also the netting is embed-
ded within the layer of plastic so that it
serves as a reinforce therefor and no part
of any of its meshes appears on the ex-
terior, at least, when the covering of the
pulley is new, It results that the belt comes
1n contact only with the outermost layer of
plastic which must therefore be of a coin-
position possessing a suitable “cling” and
which is not unduly susceptible to wear or
heat. The exact ingredients of this compo-
sition form no part of the present invention,
nov is the manner in which the covering is
applied to the rim essential: but in order
that the treated pulley shall be strictly
round I prefer that each laver pass com-
pletely arounid the wheel and that the sev-
cral convolutions of the netting, if there are
several, shall break joint with each other
so that at all points around the circumfer-
ence of the rim there shall be an equal num-
ber of the layers or strips of netting.

Figs. 2 and 3 illustrate hoav the face of the
rim may be arched or crowned transverscly
by the application of this covering. Assum-
ing that such face is flat as shown in.Fig. 2.
I would apply the inner layer G of plastic
direct to « strip along the transverse center
of this face, then lay the inner strip M of
netting over said layer of plastic while the
layer was still soft and draw it tight so that
it sinks into the samo and is more or less
completely embedded; then I would apply
the unext layer G’ of plastic over the first
reinforced layer, and have it slightly wider.
as shown. and over this T would apply tho
next strip M’ of netting, this second rein-
forced layer reaching either completely to
the edges T of the rim as shown, or only
part way to such edges if there is to be a
subsequent Jayer which need not be de-
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sevibed, T this manner the vavious avers ends of the two steips break joint with each

srow =necesshvely widdee and wider, the e
rower ones aeting as snpports for the teans
verse conler of the witder ouess el tinally
the onterminst Jayver is arched or erowned as
shown, and the desived contone is given to
the face of the vreate] plley,

In Fie 3 the vbmomay or may uol he tlat
o i Bees btoar its sides B0 s provisled
with shonhders as indicated at S0 My ime
proved covering may be applied in the -
ner ahready deseribend 78 the faee i flat, or it
may be applicd-inan equal mimber of fayvers
all over the faee i the Batter el £ be areled
bl tn this instamee the outermost feser, or
lavers, are careied over the vdges of the vim
aned down into the shionhlers wz shown,.

H tire plastic material be sneh that it as
any tendeney 1o yiehl or whenever it e
comes worte or thin, it i< undesivable that any
~treip of the netting shonld b earvied armnnd
i oaned the ends of the streip Tappeld. beeanse
~tich Lap wonld produce a spot ju the plastic
vwhieh wis harder than elsewhere and which
woih! mtueally sotfer most Trom wear, Ae-
cordingly 1 prefer that every strip break
inint with every other, o it bug a single strip
of netting be emploved its ends shall be
hrought to and quite into vontaet hut without
being lapped. The netting may be in o sin
srhe strip given several comvolutions, and the
lvers of plastic applisd between them: or
the netting may be in o plurality of strips
appli=d dndepemlently. “The siaplest form
ja shown i Figs bowhere the aetiing is g
trip making o single convolntion, beginning
at 1 and pas-ing arowd the plastic as above
desevibed, aml terminating ot b onear the

point 1 bt without the cuds of the slrip'

oveclapping each other. This wonll-be nsed
where the coating is bt voe fayver of phistie
thus reinforced with one strip of nelting,

La i 5 the netting begins at the point aml -

nztkes one complete convolution to the point
2oand then it s eaveied ong over the innee emd
I oand makes another convolution, and s
viter end 4 terminates over the point 2
bt does ol lap the inper eml. Pl netting
wenkd probably be employed where there
are bwo layers of plastie, althongh obyviensly
the plastiv mizht be thicker and a two-ply
rottinge embedded in it In Fiz 6 0 single
strip begins al 1 and makes a*&mvolution, is
then earried ontward at 2 and makes »see-
ond convolution, 15 then carvied oot ot 3 and

1,257,530

other amd stand preferably at opposite sides
ol thee pulleve The remnining views show
other windings emploving o pioeality of
“trips bt the same Wlea prevails. The vpen
me=h of the netting permits-the plastic to

G5

ooze throweh the same i the netting is ap- .

plicd before the plastic has set, awd this is
frue whetier the netling is in one strip or
move than one and i< in vne convolution or
more thar ene. While a strip of wire net-

“ing mieht be stretehed slong its center for

the prrjose of coowning the pevipbery of the

wheel it will be obvions that nettings of

otlar materiad ave better selapted to this use.,
“Whae T elaim is:

Lo\ pulley having on its face a coating
coumprising a1 body of adhesive, plastic ma-
teriad applicd thereto, with an operrmoeshed,
retnloreine fabirie embebided entively within

sueht nesterial. wherchy the sudhesive materpial .

Farms o N!:l(ihj_f o eacly side of the fabric
and 1> booded tomether Letween the sneshes
of =uck fhrie. .

200N polley Iaving on ils face a coating
comprismg a body of adhiesive plastic mate-
rial applicd thereto, with lavers of an open-
meshed. retuforcing fabric embedded  en-
tirely within such material wheveby the ma-
tevial forms o couting on each side of each
laver of fabric and the respeetive coatings
are bomded together between the meshes of
el terposed Inver of fabric,

230 A pelley hnving on ity face a coating

aomprising a body of havdened, viscons and

*

adhesive material applied thereto, with an
apen-ineshed. reinforcing fabric embeddded
entirely within such materialy whereby the
viscaus materinl forms an adhesive coating
o each side of the fabrie, adhering to the
pulley Face and bonded together between the
meshes of the fabric. o

1. .\ pulley having on its face a cout-
ing comprising a body of havdened, viscous
andd wedhesive matevial applied thereto, with
layers of an npvn-nu-shmll. reinforcing fabric
inbeddmd entively  within such  material,
wherehy the viscous material forms an adhe-
stve coating on each side of each layer of
Fabrie. the ivnermost coating ndher;ng to
the poley face, amd the respective contings

-being bonded together between the meshes

tales a thivd convolntion, and terminates at -

4. Tig. 7 shows perhaps the stimplest man-
ner of winding two separate strips, one be-
gihning at ! and ending at +.and the other
beginning at 11 and ending at 14 so that the

~?8

of eaclt iuterposed Inyer of Eabric,
Tn te-timony vwhereof T affix my signature

in_presence of two witnesses. :

HENRY PUTSCH. - -

Witnesses:
Daviee R. Founes,
Tvrery C. Greexe, :
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AEBSTRACT OF THE DISCLOSURE

" A wheel assembly for a toy vehicls comprising inner
and outzr wheel clements that can be snapped togsther
over ths end of an 2xle. The inner wheel clement includes
2 bearing hols at the center for receiving the axle, an
axiaily-extendinz fanges near the rim, and a tread por-
tion at ths rim for rollably supporting the vehiclz on 2
track. The outer wheet element has a flangs that sgaps
over tha fiangs of the inner whest element to hold them
togethar,

BACKGROUND OF THE INVENTION
Ficld of the invention
This invention relates to toy vehicl=s,
Description of. the prior art

One type of toy vehicle wheel includes a main wheel
element with a recess ai the center for holding a small
cylindrizat bearing of low friction matsrial. Such a wheel
js described in patent application S.N. 696,129 by La.
Branche et 2l, filed Jan. 8, 1963. Generally the vehicle
axle ic inssrted through the small cylindrical bearing, the
end of thz axle is cold beaded, and the bearing with the
axle therein is press fittzd into the recess.in the main
wheel elzment. A tight press fit is used 1o prevent a.child
frum grasping the main wheel element and puliing it off
trom the cylindrical bearing. Such whaels have several
disadvantages which decrease the performance and life of
the vehicle. . .

Nne disadvantage of the wheel assembly described
£b)ve was that the main wheel element was highly stressed
beuause of the press fitting operation, 2nd it could stress
crack when bousehold il was appiisd by a child in at-
tempt to lower the friction. Another disadvantage was
thi:t the press fitting reduced the diameter of the bearing
hole in-a somewhat indefinita amount, so a larger rominal
beiring bole had to be cmployed which allowed wheel
chaiter, or high speed wobblz, that slowsd the vehicle, Still
another disadvantage was that the outer rim surface of
the wheel was not always-concentric with the bearing
surface that engaged the axle, Accurate concgntricity be-

tween the rimv and axlz bearing surinces depended upon

ths concentricity of seversl different surfaces on different
parts. Construction oi = 1oy venicle wheei in & maauer 1o
reduce bearing and ro2d friction o a minimum is desis-
able becawves the vehicles arz ofien raced againet zach
other, and a ssnail in.rease iu friction can causs a sehicle
to lose a race,

OBJECTS AND SUMMARY OF THE INVENTION

An ohj=ct of the presen: invention is to provide 2 toy
vehicle whick runs with a minimurn of friction.

Arother object is to provide toy vehicle wheels of
maximuz durability and minimum rolling and bearing
friction.

1~ 2~~ordance with the present invention, a toy vehicle

whes! is provided which includzs an inner wheel element’

with a bearing hole which rsceives the end of 2.1 axie, and
an outer wheel elemnent that fits over the inner element and
: ~ thrinet Woarino far the axle to keen tha wheel
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at the end of the axle. In one embodimsnt of the inven-
tion, the inner cizment includas a hub portion with a hole
for receiving the axle, a rim for roliably supporting the
vchicle on a track, and a flangs extzading in 2 genarally
axial direction and having a protuberance on it. The
outer clement includes a hub portion for abuttiag the end
of an axle, and a circumferential portion that snaps
ovar tpe protuberance of the flange 1o hold the outer eis-
ment in place. The outer clement is of smaller diameter

than_th: rim pf the ianer clement, so the wheel rolls on
the rim of the inner clement. : T

The use of an outer element that does not extend to the

rim of the wheel makes it cificult for a child to grasp
the outer element and separats it from the inner elemant
s0 .the par_t‘.:.'fl_g_pot have 1o bz_held so tighily tog::‘ncr:
This, plus the Use of the protubzrances on the Fange and
ouler clament allows sccure holding of the elemeants with
less stress on them, and thereby reducss the possibility of
cgackmg of stressed plastic parts if a child adds household
oil ta ‘the whezl. The assembly of ths elemer:s does not
result in the hub portion of the inner elemznt being com-
pressed appreciably, so the bearing bole tharein can be
formed accurately to the final size for a minimum of clear-~
ance with the axle and therefore 2 minimum wheel chat-
ter. The axle bearing surface and outer rimn on which the
whe:} .rolls are portions of the same unitary pan, so con-

- centricity depends upon accuracy of a single moiding die
rather than depending upon- accuracy several surfaces on
two different parts.

The novel features of the invention are set forth with
particularity in the appended claims. The invention will
bs best understood fram the following description when
read in conjunction with the accompanying drawings,

BRIEF DESCRIPTION OF THE DRAWINGS

. FIG. 1isa p-.-.rspcct?vc view of a toy vehicle constructed
in accordance with the invention; .

FIG. 2 is a side elevation view of a
vehicle of FIG. 1; and

FIG. 3 is a sectional view taken on the lir '
FIG. 3, ] ~on the line 3'.—.3 of

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

wheel of the toy

F1G. 1 illustrates a toy vehicle 10 of the type which is
unpowered and which is designed for movemeat by gravity
or other.external means. The vehicle has four wheels 12
which arc mounted on a pair of axles in a maaner to pro-
vide low friction with the axles as well as with the track
along which the vehicle rolls. In order 1o reduce road
friction, the whesls have narrow rim portions 14 which
actually contact the track, although the wheels agpc;r

g o

relatively wide to simulate the 2ppearance of real vebicle

tites. - .
As shown in FIG. 3, the wheel inclodes an inner eje-

- ment 16 and an outer element 13, which are held together

(131

Efoth clarrsnis are figures of rotation, ie. all cross sec-
tions take thriogh the ciwtzey are the same, except that
the outer elesicnt has spokes ot 19 which serve merealy
to enhance s appearance. The inner element 16 in-
cludes a hub portion 20 with 2 bearing hole 22 thzrein
for receiving the cnd of an axle 24 that extends from the
vehicle, the hole 22 providing an axial bearing for the
axle. T}jc radially outer ‘portion 26 of the innef element
* bas a diamster greater than the diameter of any ponion
of the outer element 18, so;its rim 14 serves zs a tread

*,‘;'n.i;!‘, snpporty the vehicle on a track. A fiange 28 extends
axially from the inacy slemeont at a Yocation between the

50 hub and rim portions thereof. The flange bas a pro-_

tuberance 30 thercon to facilitaie its engazement with

the onter element,
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The ouvter element 18 has o hub portion 32 with 2 boss
34 on its inside which serves as a thrust bearing to abut
the extr=m= cnd 36 of the axlz. The outer clement also
kas an =xislly extending flange portion 38 with a pro-
tub2rance 40 on it for engaging the protubsrance 30 of
the inner elément, to hold the inner and outer clements
together, _

The wheel is assembizd by first projecting the axle 24
through ths beagsing hols 22 of the inner clemsnt and
cold heading the outsr end 36 of the axle to enlarge it
so that th> duter end canno! be pullad back through the
bearing hole. ‘The outar clement 18 is then placed against
the Inner clement and pressed against it o snap it into
plaze. During the snapping aciion, the tangs 33 of the
buter_eizmznt deiects outwardly until the protuberances
30, 40 on thz £30228 pass over aod Jis behind ons ancther.
The faness of taz inner and cuter elements are designed
for same interierencs ¢ven altzr the elsments are snapped
into_place, to _hold them lighdy together, although at &
relatively low stress levsl

“The use of a unitary mambzr that has a beacing surface
22 for supporiing the axlc and rim surface at 14 for
10llably suppersting the wheel on a track, assuzes good
toncentricity of ths axle bearing 2nd rim. Any 2ppreciabls
dificrence betwsen the axis of the rim 14 and of the
bearing 22 can increase road friction, particularly for the
type of vehicls designed ta move rapidly along steep in-
clines. Ths concentricity of the rim 14 a2nd bearing 22
depends primarily upon the accuracy of th: mold in which
the inner element is formed, 2nd such molds are easily

. constructed with extremely close tolerancess,

The clearance betwes=n thz axlz 24 a2nd the inside
diameter of bearing hole 22 is preferably beld to a mini-
murn, 1o reduce wheel wobbling which can produce chat.
fer when the vehicle rolls at a high spesd. Such chatter
can increase frction aad slow dowan- the vehicle, In pre-
viout whee's, a small cylindrical bearing was press fisted
into a major wheel element, and the press fitting reduced
the inner diameter of the bearing hole by an amount de-
pendent upon the interference between the recess walls
and the ountar surface of the bearing. In the wheel of this
invention, the diameter of bearing hole 22 is not ap-
preciably changed during instaliation, since even the lim-
jted interference fit between the clements is applied
through the fiange 28 which caa bend slightly. Thus, the
bearing hoie 22 can be mzde tc have a very small tol-
erance with the axls 24, to bold chatter 10 2 minimum.

As mentioned a}::ove, after the wheel is assemblead, only
a small stress remaing in tha flanges 28 and 38, partly
becavse the protuberances 30, 40 lie behind one another
tc hold the clements szcursly together. The amount of
stress is also minimized because of th= long region where
the protuberances are engased. As compared with previous
whesls whersin a small cylindrical bearing was press
fitted into 2 recess, the protuberances 30, .40 of the
present wheel extznd along a relatively large circle so
thzre is a large area of contact of the protubsrances, and
therefore secure holding is achieved while subjecting any
portion of the flange o only a low strzss. The amount
of stress is further minimizad bacause less secure holding
is requiced. This is because it is more difficult for 2
child (o grasp the outer element 18 and pull it of than
vras possibie in earlier wheels wherein the postion forming
the rim 14 was part of the outer element 2nd could be
grasped by a child to separats the outer element from
the small bearing member. In order for 2 child to grasp
the outer clement 13 be must insert a fingernail between
the elzments, and this is difficult to do because only a
small space is provided betwesn the ianer end 39 of the

outer element and the radially extending walls 27 of the

rim portion of the inner element. The low stresses on
the parts reduce the possibility of cracking if a child
places household oil on the wheel in an attempt to further
redice friction '

10

30

40

45
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friction malerial such as Delrin, a trade name for an
acetyl type plastic of low static coeficizat of friction,
The outer element 18 may be coustructzd of styrens or
ogher lg«w:r cost material. Generally, ths elements arz
dipp=d in a silicone grease prior 1o assembly of the wheel
to provide a minimum of friction. The silicone greass
senenally does not cause cracking of stresszd plastic parts,
. Although particular embodim=nts of the invention have
been descrived and illustrated herein, it is recognized
l!\at modifications and variations may readily occur to
those skilled in the art, and conseguently, it is intend=d

tBat the claims be intzrpreted to cover such modiSications
and equivalents,

What is claimed is:

1. A wheel for a toy vehiclz comprising:

a ﬁr§t g!:mcm with radially innzr and outer portions,
§zud ianer portion having a bearing hole for receiv-
ing a vehicle-supporting axle, and said outer partion
h.avmg a flange extending in a genesrally axial direc-
tion; and

8 sccond element inciading 2 hub portion for abulting
an end of a shaft that extends through said bearing
holz in said first clement, said sccond element includ-
ing 2n otter pontion for interferencs filling into en-
gagement with said flange of said first element.

2. The wheel described in claim 1 wherein: .

said outer porticn of said first clemeznt includes a tread
portion for roliably supporting said wheel, said tread
portion being of larger diamzizr than any portion
of said second element, whereby to maintain a high
degree of concentricity between the radial axle bear-
ing and the rolling surface of the wheel.

3. The wheel descrided in claim 2 wherein:

szid outer portion of said sccond element is of larger
diameter than said flange of said first elem-at, to #t
over it, whereby to hamper the grasping of s3id sec-
ond element to pull it apart from said firss element.

3. The whea]l described in claim 1 wherein®

said fanges have protubsrances for defecting 2nd riding
over ane ancther to positions behind one another, ng
said elements_2re_joined together,

5. A wheel for a toy vehicle comprising:

" a unitary inaer member having & hub portion with a
bearing hole for receiving an axle and a rim portion
concentric with said bearing bole for rollably sup-
porting said wheel; and '

an outer membzr ol smaller diameter than said inner
member including 2 hub portion for abutting an
end of said axle, said outer member including means
for joining it to said inner member.

6. The wheel described jn claim 5 wherein:

said rim portion of said inner member has radially
extending walls; and

said outer member has an outer portion that substan-
tially abu!s said radially extending walls, whercby to
hamper the grasping of said outer member 1o pull it

~of from said inner member,

7. The wheel described in claim 5 wherein:

said inner member has an axially ex:zading flange with
a radially outwardly extending protuberance; and

said outer member has an axially extending circum-
ferential portion with a radially inwardly extending
protubsrance for moving behiad and engaging said
protuberancs of said inner member. -

8. A wheel for a toy vehicle comprising:

an outer wheel clement with a radially inwardly ex-
tending protuberance; and

an inner wheel element wilh a bearing hole for receiv-
ing an axl:, and a radia}ly outwardly extending pro-
tuberance for locating Sehind said protuberanze of
said outer wheel element, whereby to hold said ele-
meats togsether with a minimum of stress that tends
to reduce the diamcier of said bearing hole.

9. The whee! duscritzd in claim 8 wherein:
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bearing hole therein and an axially extending flangs
portion radially spaczd from said hub portion, and
aid radially inwardly extending prowuberance is lo~
catzd on said Range portion.

19. A whesl {or a toy yehicle comprising:

@ unitary inaer member including a hub rortion with
2 bearing hole thersin for receiving an axle, an axially
extending Range poction at a Jocation radially out
from said hub portion, said fiangs portion having
a radially outwardly extending protubderance thereon,
and a rim portion for roltably supporting said wheel;
and

an outer element including a hud portion fur position-
ing opposite said bub portion of ziid innec mem-
ber to serve as a thrust bearing for said 2xle, and an
axially extendiog outsr portion of a diametzr less
than the diameter of said rim of said iooer element,

6

said outer portion having a radially inwardly ex-
tending protuberance for reception behind the pro-
tuberance of said inner clement.
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FIG. 1 is a top front perspective view of a toy vehicle
b Shomng my new design;

FIG. 2 is a rear elevational view thercof;
FlG 3 is a right side elevational view thereof;

FIG. 4 is a front elevational view thereof; and

IG. 5 is a top plan view.

Cl:nm

The ornamental design for a toy vehicle cab, as shown.
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The ornamental design for a toy truck cab, as shown. . .
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