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UNITED STATES

2,477,441

PATENT OFFICE

2,471,441
"TOY GEAR
~Leonard W. Cole, North. Branford, Conn,
“Application October 19, 1946, Serial No."704,409
(Cli:35—13)

‘6 Claims.

“The presenti invention relates'to improvements
inrgears - and rrelates smore :particiilarly :totoy
gears.: :

“One:of ;the main objects of the. present:inven=
tion is to provide toy gears:which 'will ‘serve not
only.to; entertain. but.also to.instruct.in the me-
chanical arts.

2Another-object  6f ‘the present invention is to
provide -superior ‘‘toy -:gears :whereby :various
types-of géars-may be:intermeshed to:instruct in
the functioning'thereof, and to: afford-entertain-
merit.

. Arfurther: object of the present invention is to
provide:gears of'the:character referred towhere-
by:non<éircular gears may:be.intermeshed -with
each:other and/orwith:circular.gears:to.-enable
asstudent - to-visually observe: the:effects of:the
resultant coaction.

#still another object:of:the present invention is
to-provide:at:aslow.cost’ for manufacture, a toy
gearsset: having :its jcomponerts: so :related that
variable: speed-drives: and:the:like are demon-
strated.

iWith:the above :and-.other objects-in view,:as
will appear to those:skilled in the-art:from the
present disclosure; this invention-includes-all-fea-
tures:in-the said-disclosure which -are novel.over
the:prior: art.

"In thesaccompanying ‘drawings,. in which cer-
tain modes.of icarrying out the present:invention
are shown’for illustrative: purposes:

Fig. 1is:a broken perspective view of:a mount-
ing-plate ‘having mounted :thereon for: rotation
a-circtilar:geariand:a coactingrrectangular-gear;

Fig. 2 is a sectionidl view, taken on the line 2—:2
of Fig. 1;

Pig. 3 is ‘a plan or face view: 6f 'the mounting-
platesand:a gear-set:-comprisinga . circular: gear,
a:triavgular:gear-and:a rectangular gear;

rFig. -4-is+.a broken :plan-or . face -view -of .the
mounting=plate having -a-circular gear -and:an
elliptical:gear mounted thereon;

<Pig "5isa broken plan or. face view.of two inter-
meshing -rectangular -gears -mounted -upon the
mounting-plate but with:their-respective :center-
ingsplates in.place: tor permit: turning - movement
about their respective.centers;

Fig. 6 is an edge view:of the assembly of Fig. 5;

Mg’ Tisia broken sectional view onan:enlarged
sealeand:taken: on theline 1T of Fig, 5;

#Big 8 isra-perspective: view -of one of the-cen-~
tering-plates-for:the rectangular :gears;

Fig9is:a: perspective view of the mounting-
plate;

“Pig. 10 -israrview: similar to-Fig. 5 ‘but:showing
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twoitriangular -gears; each:provided with:their
respective triangular -centering=-plates;

Fig, ‘11 isva sectional view taken on the:line
H—I11{-0f {Pig.%10;

‘Pig. 12 is-a;perspective.view of one.of the cen-
tering=plates:for:the:triangular. gears of Figs..10
and 11;

“Fig. 13 is' o viewrsimilar:to Pigs.:5 and 10-but
showingtwointermeshing::elliptical: gears, :both
of wwhich . are :provided “:with : their :respective
elliptical:centering-plates;

:Pig. 14 is a :sectional-view rfaken on:the:line
{44 of:Fig.:13;:and

“Pig..15 is:a perspective - view:of-one of the cen-
tering-plates of:the élliptical gears:of-Figs. 13: and
14,

«For: the purpese-of: holding:a plurality:-of gears
in:meshing relationship,~a:mounting-plate gen-
erally: designated by ‘the: reference:character - 10,
istpreferably. employed.

“Trrtheinstance shown; the mounting-plate 10-is
formed: witha series- of -seven  (more -or less)
spaced sockets .or:passages: H,72,- 13,-14,.15, 16
and:I1:each-of <which.is:adapted: to receive one
of a:plurality ofi:correspending.guide-studs. 18.
Each-of-the:said: guide-studs- 18.is: formed. inter-
mediate-its: respective opposite .ends-with .an.an-
nular spacing-flange 19 which.is adapted: to-seat
against-thetop.or:forward face of the mounting-
plate: 10 whenia, given-guide-stud.is: inserted into
any one: of .the.sockets i{.to.1T inclusive.

;For.use in.conjunction.with the mounting-plate
i0 and the guide-studs 8, it is preferred to pro-
vide.a.:plurality.of:circular gears.20,.a plurality
of rectangular gears. 21,.a: plurality of.triangular
gears.22,..and .a .plurality.of _elliptical. gears.23,
though. a lesser.number of gears.and.types.there-
of - will provide.-an .entertaining .and .instructive
set.

Each. -of the rectangular gears 21 is formed
centrally with.a substantially-rectangular clear-
ance-apening <24 exfending .through the gear
from face.fo.face. . Formed within the clearance-
opening .24 and. extendmg slightly inwardly to-
ward_the center.of the gear, is a stop-rib 25 nar-
rower:than the thickness of the gear of which it
forms a_part.and having its respective opposite
faces.set .inwardly-with respect to the.adjacent
faces.of the.gear. .The inner.suiface of the stop-
rib.25 . extends.in parallglism with the pitch-line
ofithe. gear.21 of which it forms. a.feature.and
provides . a .guide-surface. for purposes as will
hereinafter appear, and’ havmg a length:in .a
peripheral ~direction . less .than the perlpheral
length.of said, pitch-line.
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For the purpose of closing the clearance-open-
ing 24 in g given rectangular gear 21, two (more
or less) centering-plates 26 (Figs. 5, 7 and 8) may
ke employed. Rach of the said centering-plates
is formed around its edge with a relatively-thin
flange 27 which is flush with one face and which
is adapted to seat against the adjacent face of
the stop-rib 25 of a given gear 21 in the manner
illustrated in Fig, 7. Preferably and as shown,
two similar centering-plates are arranged in .op-
position in the clearance-opening 24 in a given

10

gear 21 and may be held therein by friction or .

in any other desired manner.

Each centering-plate 26 above referred to is- -

provided centrally with a bearing-passage 28

and is. also provided with an eccentric-receiving
passage 29 located eccentrically with respect to
the said central bearing-passage 28.

Bach of the triangular gears 22 above referred

to is formed centrally with a substantially-tri-
angular-clearance-opening 30 extending through
the said gear from face to face.: Formed within
the clearance-opening 39 and projecting toward
the center of the gear is a stop=rib 31 which is
narrower than-the thickness of the gear of which
it’forms a part and has its respective opposite
faces set inwardly with respect to the adjacent
faces of the gear.  The inner surface of the stop-
rib 81 providés a guide-surface which extends in
parallelism with the pitch line of the gear 22 of
which it forms a feature in a manner similar to
the'inner face of the stop-rib 25 of the rectangu-
lar gears 21, The said guide-surface has a length
in a peripheral direction materially less than the
peripheral length of thé said piteh-line. )
For the purpose of closing the clearance-open-
ing ‘30'in a given triangular gear 22, two (more

or less) centering-plates 32 (Figs. 10, 11 and 12)°

may be employed.. - Each of the said centering-

plates 82 is generally of-triangular outline to ¢

snugly fit the trlangular clearance-opening. -30
in a given gear 22 and is provided around its edge;
in- a position flush with one face, with a ﬂange
33 which is adapted to have its inner face seated
agalnst the adjacent face of the stop-rib 31 in
a manner similar to the seatinig of a centering-
plate 26 against the stop—rlb 25 of the rectangular
gears 21 before described.

“Preferably, each trlangular centermg plate  is
formed centrally with a bearmg -passage 34 and
is. also formed adjacent its perimeter with an
eccentrlc—recelvmg passage 35, as is shown  in
Pigs, 10 and 12,

Like the rectangular gears 21 and the triangu-
lar gears 22, the elliptical gears 23, before re-
ferred to, are each provided with a central clear-
ance-opening 36 which in this instance, however,
is of elliptical form and generally conforms in
contour to the pitch-line of the teeth of the gear
23 of which it.is g feature.

Formed within -the_ clearance- openlng 3I.'| and
prOJectmg toward- the center of the gear, is a
stop-rib. 31 which, like the stop-ribs 28 and 31
before referred to, is narrower than the thickness
of the gear of which it forms a part and has its
respective. opposite faces. set inwardly with re-
spect. to. the adjacent faces of the gear.
inner surface of the stop-rib 37 serves as a guide~
surface and extends'in parallelism with the pitch-
line of the gear 23 of .which it forms a feature.
The length of the said guide-surface in a periph-
eral..direction is materially less than the said
pitch-line,

Like the rectangular gears 21 and triangular

gears 22, the elliptical gears 23 are each provided

The

20

30

D
<

50

55

60

65

70

75

4

with two (more or less) centering-plates 38
which, however, in this instance are of. elliptical
outline complementing the elliptical outline of
the elliptical gear and snugly fitting with a fric-
tion fit within the elliptical clearance-opening
36 thereof.

Hach centering-plate 38 is formed upon its edge
in a position flush with one face, with a flange
39 extending entirely around its perimeter. The
said flange 39 is adapted to have its inner face
seated against the adjacent face of the stop-rib’
21, in' a manner similar to the seating of the
previously described centering-plates 26 and 32.

Preferably and as shown, each elliptical cen-
tering-plate 38 is formed centrally with a bear-
ing-passage 40 and is formed eccentrically adja-
cent its periphery with an eccentric-receiving
passage 41.

Preferably the gears 21, 22 and 23 have thelr
respective clearance-passages extending com-
pletely therethrough though not necessarily so,
since-each of said ‘gears may be otherwise pro-
vided with an  inwardly-facing guide-surface
which extends in substantial parallelism with the
respective pitch- 11nes ‘

The functioning of the elements of Fzgs 1 and 2

The various elements ahove described may be
assembled in different relationships such, for:in-
stance, as that shown in Figs. 1 and 2, In this
arrangement, a  guide-stud 18 is installed (by
friction or otherwise) in the socket or passage i
of the mounting-plate and a-circular gear 20 is
mounted upon the said guide-stud with capacity
for rotation with respect thereto. Another guide-
stud 18 is installed in the socket or pasage 13
in the mounting-plate 10 in a position closely
adjacent the periphery of the circular gear 20,
A rectangular gear 21, from which its centering-
plates 26 have been omitted, is slipped over the
last-mentioned guide-stud {8 after a spacing-
washer 42 has been first slipped over the said
guide-stud.

Now when the circular gear 20 is turned in

5 any suitable manner, the rectangular gear-2{ will

be turned by the said gear 20 through an irregu-
lar path, since the inner face of ‘its stop-rib 25
will ride along the surface of the adjacent guide-
stud 8. As before pointed out, the inner face
of the stop-rib. 25 'is  substantially parallel
throughout its length with the pitch-line of the
rectangular gear of which it forms a part.

If desired, the rectangular gear 21 may be

‘turned through its irregular path, to thus, in

turn, drive the circular gear 20.
‘The functioning of the elements of Fig. 3

In Fig. 3, three guide-studs I8 are respectively
installed in the sockets or ‘passages 12, 14 ‘and
16 of the mounting-plate 10. A triangular gear
22 (minus its centering-plates 32) is slipped over
the particular guide-stud #8 which is installed in
the socket 11, A circular gear 20 is installed upon
the particular guide-stud (8. mounted in the
socket 14, Slipped over the guide-stud 18 in the
socket {6 of the mounting-plate 10 is a rectangu-.
lar gear (minus its centering-plates 26) 1n posx-
tion to mesh with the said gear 20.

Now when the circular gear 20 is turned it will
cause both the triangular gear 22 and the rectan-
gular gear 21 to turn in their respective irregular
paths around the particular guide-studs {8 ex-
tending into their respective clearance-opemngs
30 and 24.

Instead of ‘propelling the triangular gear 22
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wand therrectangilargear:. 21 by means: of the:cir-
seular ~gear 29 iin “the :assembly-:shown, i.the rre-
maimng-jwoigears:mayibenpropelled:by:applying
force to either the said triangular gear 22:orcthe
“rectangular.gear’ 21,

“The functioning: of the elements of Fig. ¢

iin Fig.«4, twouguide-studs: {8 :are;respectively
-ngtaled in:the:sockets:oripassages {land: 13-of
the rmounting=plate ' 18. FMounted - for ‘rotation
mponsthe-guidezstud 8 in:the socket: 11 is:a cir-
ewlar;gear: 20, swhile: slipped over: the:guidesstud
-1820f the:socket 13:is one of the tlliptic gears:23.

Now whensthe-cirewlari-gear 20:is propelled, it

-willzoguise the complementarydelliptical:gear23 -

AHorride around: therguide~stud i 18 whith-projects
intoiits: clearancesopening:36: from the socket 13
irxthe:mountingzplate £0.

If odesired, the -elliptic.:gear 23:may ‘be:first
-turned-tolthereby cause therrotationrof its com-
plemental cirenlargear:20.

The functioning of the members of Figs. 5, 6,7
and’8

In the organization now being-described, two
guldesstuds I8 sare respectively ingtalled in the
sockets or passages {{ and {4 of the mounting-
plate 10, Two rectangular.gears’? k: dre shown as
each, provided with. twe centering-plates 26. .The
assemblies éach comprising a rectangular.gear 2
and its two centering-plates 28, are respectively
installed. upon'the guide~studs: I8 for concentric
rotation.

Now when either of the.iwo. rectangular gears
is.turned,. it- will ‘effect the turning of the other
atrirregular: rates of movement, due torthe con-
stantly changing radius of contact hetween the
teeth of the meshing rectangular gears.

The functioning of the elements of Figs. 10, 11
and 12

In the figures just referred to, two guide-~studs
I8 are shown as. respectively mounted in the
sockets 1 and 14 of the assembly-plate 18.

Two triangular gears 22 each with its two cen-
tering-plates 32 installed in its clearance-open-
ing 39, are shown as mounted on the said guide-
studs in intermeshing relationship. - The mount-
ing referred to is effected by slipping the bear-
ing-passages 34 of the aforesaid centering-plates
over the guide-studs in question.

Now when either one of the triangular gear as-

' semblies has manual force applied to it, it will
cause the turning movement of the other at vary-
ing -rates. of speed as  the radius of coaction
changes.

The functioning of the elemenis of Figs. 13, 14
and 15

Two guide-studs I8 are shown as respectively
installed in the sockets ({ and {4 of the assembly-
plate 18 and each thereof extends into the aligned
bearing-passages 40 of an adjacent pair of ellipti-
cal centering-plates 38.  Each pair of centering-
plates 28 is installed in the elliptical clearance-
passage of one of the elliptical gears 23.

Now when either one of the elliptic gear as-
semblies is turned, it will propel the other there-
of at varying ratios of speed due to the changing
radius of coaction.

The respective eccentric-receiving sockets 29,
35 and 41 of the various centering-plates 26, 32
and 38 are adapted to receive any suitable stud or
the like by means of which one gear-unit may-be
connected by a link to another gear-unit to pro-
duce further interesting and instructive effects.
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{Fhelinventionsmay:berearried:ontin:othersspe-
cificiways than thosehereiniset forthswithount de-
parting:fromithe.:spivit- and essential:character-
istics of  the invention,and the:presentsembodi=
ments -are, theréfore, to-be:considered: ina4ll re-
spects-as illustrativer and not: restrictive, vand :all
changes:coming swithin: the meaning. ardcequiv-
walency range.of therappended-claims greinterided
toibe embraced therein. '

“Irelaim:

i1.. Arconvertibleinonscircular-toy:gear-unit:for
coattion with:other:gimilar gears-of-a toyigedr-
setand dncluding: in:.combination: :a:sgear having
substantially: radiallysprojecting integral ~teeth
arranged on g non-circular -pitch-line: andupro-
vided: within: the confines’ thereofswith: a:substan-
tially ‘continuous ‘non~circular -inwsidlyifacing
guide-surface for-engagement: with:asguidesstud
or the!like;! the said-nonscircular. guide=sutface
being of:less peripherallength than the peripheral
lengthuof the non=circtilar pitch-<line:of thesgear
and extending.in substantial parallelismthere-
with;-and-a removable.and replaceable centering-
member provided:-substantially ~eentrally : with
bearing-means, the said’ centering=member-being
extendable-across the central-portion-6fithesgear
to-convert ‘the-same’for rotation gbout-shbstan=
tially:its center. .

2.::A: convertible nen-<circular toy-gear<unit!for
coattion with-other-similar-gears-of-a‘toy-gear-
set-and ineluding in-combination :#a*gear having
substantially: ~radially-projecting ~integral #tegth
arpanged:-on -8 non=circularspitch=line -and pro-
vided:within:the confines theresfswith-a stibstan~

i tigily-continuous-non-eirciilar- ¢learance-opening

for the reception of-a guidecstud:-or: the'likerand
extending through the gear from face to face, the
said clearance-opening having a lateral bound-
ary-surface -of less peripheral length than the

4% peripheral length of the non-circular pitch-line of

the gear and extending in substantial parallelism
therewith; and a removable and replaceable
centering-member provided substantially :cen~
trally ~with bearing-means, the said centering-
mermber being attachable to the said gear and ex-
tendable across the clearance-opening therein to
convert the gear for rotation about substantially
its center.

3.-A convertible non-circular toy gear-unit for
coaction with other similar gears of a toy gear-
set and including in combination: a gear having
substantially radially-projecting integral teeth
arranged on a non-circular pitch-line and pro-
vided within the confines thereof with a substan-
tially-continuous non-circular -clearance-opening
for the reception of a guide-stud or the like and
extending through the gear from face to face, the
said clearance-opening having a lateral boundary-
surface of less peripheral length than the periph-
eral length of the non-circular pitch-line of the
gear and extending in. : substantial - parallelism
therewith; and @ pair of complemental remov-
able and replaceable centering-members  each
provided substantially centrally with - bearing-
means, the said centering-members being attach~
able to the said gear and extendable respectively
across the opposite ends of the clearance-opening
therein to convert the gear for rotation about sub-
stantially its center,

4. -A convertible non-circular toy gear-unit for
coaction with the other similar gears of a toy
gear-set and - including ‘in combination: a gear
having substantially radially-projecting integral
teeth arranged on. a non-circular pitch-line and
provided within the confines thereof with a sub-
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{
stantially-continuious non-circular inwardly-fac-
ing guide-surface for engagement with a guide-
stud or the like, the said non-circular guide-sur-
face being of less peripheral length than the pe-
ripheral length of the non-circular pitch-line of
the gear and extending in substantial parallelism
therewith; a removable and replaceable center-
ing-member provided substantially centrally with
bearing-means, the said centering-member being
extendable across the central portion of the said
gear to convert the gear for rotation about sub-
stantially its center; and eccentric-drive means
carried by the said centering-member in a posi-
tion eccentric with respect to its said bearing-
means. :

5. A convertible non-circular toy gear-unit for
coaction with other similar gears of a toy gear-
set and. including in combination: a gear having
substantially radially-projecting integral teeth
arranged on a non-circular pitch-line and pro-
vided within the confines thereof with a substan-
tially-continuous. non-circular clearance-opening
for the reception of a guide-stud or the like and
extending through the gear from face to face, the
said clearance-opening having a lateral bound-
ary-surface of less peripheral length than the
peripheral lengih of the non-circular pitch-line
of the gear and extending in substantial parallel-
ism therewith; a pair of removable and replace-
able centering-members- each provided substan-
tially. centrally with bearing-means, the said
centering-members being attachable to the said
gear and extendable respectively across the op-
posite ends of the clearance-opening therein to
convert the gear for rotation about substantially
its center; and two eccentric-drive means re-
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spectively carried by the said centering-members
and positioned thereon eccentrically with respect
to the bearing-means of the given centering-
member. C
6. A convertible non-circular toy gear-unit for
coaction with other similar gears of a toy gear-
set and including in combination: a gear having
substantially radially-projecting integral teeth
arranged on a non-circular pitch-line and pro-
vided within the confines thereof with a non-
circular clearance-cpening for the reception of
a guide-stud or the like and extending through
the gear from face to face, the said gear being
formed in its said clearance-opening with a stop-
rib . providing an inwardly-facing boundary-
surface of less peripheral length than the periph-
eral length of the non-circular pitch-line of the
gear and extending 'in substantial parallelism
therewith; and a removakle and replaceable
centering-member provided substantially . cen=
trally with bearing-means, the said centering-
member being attachable to the said.gear and
extendable across the clearance-opening therein
to convert the gear for rotation about substan- -

tially its center.
LEONARD W. COLE.
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