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The presentiinvention relates to improvements 
in gears and relates more particularly to toy 
gears. . 

2One 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. 
Another object of the present invention is to 

provide superior toy gears whereby various 
types of gears may be intermeshed to instruct in 
the functioning thereof, and to afford entertain 
ment. - - - - 

i. A further object of the present invention is to 
provide gears of the character referred to where 
by non-circular gears may be intermeshed with 
each other and/or with circular gears to enable 
a student to visually observe the effects of the 
resultant coaction. 
Still another object of the present invention is 

to provide at: a slow, cost for manufacture, a toy 
geareset having its components, so related that 
variable speed-drives; and the like are demon 
strated. - - - 

With the above, and other objects in view, as 
will appear to those skilled in the part from the 
present disclosure, this invention includes all fea 
tures in the said disciOSures which are novel. Over 
the prior, art. 
In the accompanying drawings, in which cer 

tain''modes of carrying out the present invention 
are shown for illustrative purposes: 

Fig. 1 is a broken perspective view of a mount 
ing-plate having mounted thereon for rotation 
a circular gear and a coacting rectangular gear; 

Fig. 2 is a sectional view, taken on the line. 2-2 
of Fig. 1; 

Fig. 3 is a plan or face view of the mounting 
plate; and a gear-set, comprising:a circular gear, 
a triangular::gear: and a rectangular gear; 

Eig. 44 is: a broken:plan: or faces view of the 
mounting-plate having's a scircular gear-and; an 
elliptical gear mounted thereon; 

Eig.5is a broken plan or face view of two inter 
meshing rectangular gears mounted upon the 
mounting-plate but with their respective center 
ing plates in place" to permit turning movement 
about their respective:centers; 

Fig. 6 is an edge view of the assembly of Fig. 5; 
iFig. 7 is: a broken sectional view on ansenlarged 

scale and taken on the line-l of Fig. 5; 
:Fig.:8..is a perspective view of one of the cen 

tering-plates for the rectangular gears; . . . 
:Eig.9°isia, perspective view of the mounting 

plate; - - 

FEig. i0 isi agviews similar-to-Fig. 5 but showing 
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two triangular gears, each provided with their 
respective triangular centering-plates; 

Fig. 11 is a sectional" view.taken on the line 
- 3 of Fig. 310; 
Fig. 12 is a perspective view of one of the cen 

tering-plates for the triangular. gears of Figs.10 
and ill; 

Fig.13 is a view: similarito Figs. 5 and 10 but 
showing two intermeshing: elliptical gears, both 
of which are provided with their respective 
elliptical centering-plates; - 

2. Fig. 14, is a sectional view taken on the line 
A-4 of Fig.13; and 
iFig.15 is a perspective view: of one of the cen 

tering-plates of the elliptical gears of Figs, 13 and 
14. 

. For the purpose of holding a plurality of gears 
in meshing relationship, a mounting-plate:gen 
erally designated by the: reference character 0, 
is preferably employed. 
;In the instance shown, the mounting-plate Ois 

formed: With"; a series, of seven (more or less) 
Spaced sockets or:passages: , 2, 3, 4, 5, 6 
ands, each of , which is adapted to receive one 
of a plurality of correspondings guide-studs. 8. 
Each of the said: guide-studs, 8 is formed inter 
mediate its respective opposite ends with an-an 
nular spacing-flange 9 which is adapted to-seat 
against the top.or, forward face of the mounting-- 
plater to when a given guide-studis...inserted into 
anyone of-the-sockets to inclusive. 
:For use in conjunction with the mounting plate 
0 and the guide-studs. 8, it is preferred to pro 

vide a plurality of circular gears. 20,...a plurality 
of rectangular gears. 2, a plurality of triangular 
gears. 22, and a plurality of elliptical gears 23, 
though a lesser number of gears and types there 
of will providesan entertaining and instructive 
set. 
Each of the rectangular gears 2 is formed 

centrally with a substantially-rectangular clear 
ance-opening 24 extending through the gear 
from face to face. Formed within the clearance 
opening 24 and extending 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 inwardlys with respect to the adjacent 
faces of the gear. The inner surface of the stop 
rib. 25 extends in parallelism with the pitch-line 
of the gear 2 of which it forms, a feature, and 
provides a guide-surface for purposes as will 
hereinafter appear, and having a length in a 
peripheral direction less than the peripheral 
length of said, pitch-line. 
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For the purpose of closing the clearance-open 
ing 28 in a given rectangular gear 2, two (more 
or less) centering-plates 26 (Figs. 5, 7 and 8) may 
be employed. Each of the said centering-plates 
is formed around its edge With a relatively-thin 
flange 2. 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 2 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 
gear 2? and may be held therein by friction or 
in any other desired manner. 

O 

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. 
Each 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 3) and projecting toward 
the center of the gear is a stop-rib"3 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 3 provides 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 rectangul 
lar gears 2. The said guide-surface has a length 
in a peripheral direction materially less than the 
peripheral length of the said pitch-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 32 is generally of triangular outline to 
snugly fit the triangular 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 
against the adjacent face of the stop-rib 3 in 
a manner similar to the seating of a centering 
plate 26 against the stop-rib 25 of the rectangular 
gears 2 before described. 

Preferably, each triangular centering-plate is 
formed centrally with a bearing-passage 34 and 
is also formed adjacent its perimeter with an 
eccentric-receiving passage 35, as is shown in 
Figs. 10 and 12. . . . 

Like the rectangular gears 2 and the triangul 
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 a feature. . . . V . . . . 
Formed within the clearance-opening 30 and 

projecting toward-the center of the gear, is a 
stop-rib 37 which, like the stop-ribs 25 and 3 
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. 

iike the rectangular gears 2 and triangular 
gears 22, the elliptical gears 23 are each provided 
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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. 
Each 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 
37, 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 4. 
Preferably the gears 2, 22 and 23 have their 

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-lines. 
The functioning of the elements of Figs. 1 and 2 
The various elements above 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 8 is installed (by 
friction or otherwise) in the socket or passage. 
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 8 is installed in the socket or paSage 3 
in the mounting-plate to in a position closely 
adjacent the periphery of the circular gear 20. 
A rectangular gear 2, 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 
any suitable manner, the rectangular gear 2 will 
be turned by the said gear 20 through an irregul 
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 2 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 8 are respectively 

installed in the sockets or passages 2, 4 and 
6 of the mounting-plate O. A triangular gear 

22 (minus its centering-plates 32) is slipped over 
the particular guide-stud 8 which is installed in 
the socket . A circular gear 20 is installed upon 
the particular guide-stud 8 mounted in the 
Socket 4. Slipped over the guide-stud 8 in the 
socket 6 of the mounting-plate 0 is a rectangu 
lar gear (minus its centering-plates 26) in posi 
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 2 to turn in their respective irregular 
paths around the particular guide-studs 8 ex 
tending into their respective clearance-openings 
30 and 24. - Instead of propelling the triangular gear 22 
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and the rectangular gear 2 by means of the cir 
stillar gear 720 i in the assembly...shown, the re 
maitring: two-gears may be propelled by applying 
force to either the said triangular gear 22 or the 
Fectangular gear 2. 

The functioning of the elements of Fig. 4 
in Fig. 4, two guide-stids; are respectively 

installed in the Sockets or passages and 3. Of 
the mounting-plate '0. Mounted for rotation 
Upon the guide-stud 8 in the socket: if is:a cil 
:cular::gear: 20, while slipped overs the guide-stud 
82Of the socket, 3...is one of the elliptic gears: 23. 

5 

: Now when the circular gear 2) is propelled, it 
willcoause the a complementary ?elliptical gear 23 

: to iride" around the guide-studi 8, which projects 
into its clearance-opening 36 from the socket 3 
in thenolanting plate i?. . . . . 

If desired, the elliptic gear 23 may 3be:first 
turnedtofthereby cause the rotation of its corn 
pleinental circular gear:20. 
The functioning of the members of Figs. 5, 6,7 

and 8 

In the organization, now being described, two 
guide studs f8:are respectively installed in the 
sockets or passages and 4 of the mounting 
plate (). Two-rectangular gears 2 are shown as 
each provided with two centering-plates. 26. The 
assemblies each comprising a rectangular gear 2 
and its two centering-plates 26, are respectively 
installed upon the guide-studs. 8. for concentric 
rotation. “. . . . . 

Now when either of the two, rectangular gears 
is turned, it will effect the turning of the other 
at irregular, rates of movement, due to the con 
stantly changing radius of contact between 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 
8 are shown as respectively mounted in the 

sockets and 4 of the assembly-plate 9. 
Two triangular gears 22 each with its two cen 

tering-plates 32 installed in its clearance-open 
ing 3), 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-plate 
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 elements of Figs. 13, 14 

and 15 

Two guide-studs 8 are shown as respectively 
installed in the sockets and 4 of the assembly 
plate 0 and each thereof extends into the aligned 
bearing-passages 4) of an adjacent pair of ellipti 
cal centering-plates 38. Each pair of centering 
plates 38 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 4 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. 

20 
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The invention may be carried-outinotherspe 
'cific ways than those hereinset forth-without de 
parting from the: spirit and essential character 
istics of the invention, and "the presentiembodi 
ments are, therefore, to be considered: insall re 
Spects as illustrative: and not restrictive, and all 
changes: coming within the meaning. arid;equiv 
talency range of the appended claims are interided 
to be embraced therein. 
..I. claim: 
il. A. Convertible non-circularitoyagear-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 inwardly-facing 
guide-surface for engagement: with arguide-stuid 
or the ; like, the said: non-circular guide-suiface 
being of less peripherallength than the peripheral 
length of the non-circular pitch-line of the gear 
and extending in stubstantial parallelismithere 
with; and a removable-and replaceable centering 
member provided i-substantially centrally with 
bearing-means, the said centering-member being 
extendable across the central portion of the gear 
to convert the same for rotation abouts substan 
tially its center. 
22. A convertible non-circular toy gear-unit for 

coaction with other-similar gears of -aftey gear 
set and including in combination: a gear having 
substantially radially-projecting integral iteeth 
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a ri’anged on a non-circular pitch line arid 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 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 

5 member 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 a 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-continuous 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 renovable 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 
e2S, 
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 
airy-Surface. Of less peripheral length than the 
peripheral length 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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8 
spectively carried by the said centering-members 
and positioned thereon eccentrically with respect 
to the bearing-means of the given centering 
member. - 

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-opening 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 removable and replaceable 
centering-member provided substantially cen. 
trally With bearing-means, the said centering 
meinber being attachable to the said gear and 
extendable across the clearance-opening therein 
to convert the gear for rotation about substan- . 
tially its center. 
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