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. UN ITED STATES _PATE_NT OFFICE.

- ELMER SCHOONMAKER, OF NEW YORK, N. Y.

' 'HECHANISM_‘FOR TRANSMITTING SPEED AND POWER.

Reﬁeweﬁ ch_ober 17, 1910. SeriaI.No.IBB'i’,SOB.

| 'Tl') all ?.Ukom 'it 1m."y CONCErN.:

Be it known that I, ELaier ScHOONMAKER, -

a citizen of the United States, residing in the

- caty of New -York, borough of Bronx, and

10

State of New York, have invented a certain

new and useful Mechanism for Transmit-

tmg Speed and Power, of which the follow-

Ing 1s a specification.

The invention relates to mechanism adapt-

ed to increase the power derived from -a

driving clement, such as a shaft, or to at-
tain an increased speed over and above the

- speed of such driving element. These re-

15

sults are accomplished by means of certain
devices, mainly particular forms of gear
mechanism, located - intermediste the driving

- element and the driven element whereby I

20

- crease -of speed. - - \

‘The preferred form:of the invention em-
bodies a driving shaft provided with a
driving element;such as a bevel pinion: tivo

am- enabled- to-increase the leverage, so to

. - speak, thereby resulting in the production
of enhanced-power; or, on the contrary,. di--
‘minish the Jeverage with a proportionate in-

- members,: such as gears, driven- thereby in

30

35

oppostte -directions, one of said members

having- an. internal  gear, and the other a
pmion meshing with said internal gear, a

driven shaft carrying a driven gear meshing

with said last mentioned pinion. |
The member having the internal gear is
adapted to be shifted out of.engagement
with the driving ‘element and -locked in its
non-engaging position, and when in this po-

~sition-said internal gear is in mesh with the

pinion carried by the other member or gear.
When - the mechanism is positioned as just
described, it operates to produce greater
power: in the driven shaft than that which

- obtains in'the driving shaft. When the two

45
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. the driving element.

~opposttely rotating members are in' mesh
‘with the driving pinion, whereby one of said
members’ carrying the internal gear is ro-
tated inone ditection, and the other member

carrying the pinion is rotated in an op posite

~direéction, increased speed is secured in-the

driven .element .over and above the speed of
_In the accompanying dr’awings, I have
1llustrated one practical -embodiment of the

invention; but the construction shown there-
1n 1s to be understood as illustrative, only,

- be used generally as a shaft drive.” -
A designates a driving shaft which is pro-
vided with a driving member, B, the latter

‘supperting the working

“the two shafts relative to
1Important, nor is it necessary that the shaft,

and not as defining the Iimits of the inven-

o "‘Eﬁeciﬁcationpf Letters Patent. Patented M ﬂY'Q,. 191 1.
Appl'ica.tion"'ﬁled December 2, 1907, Serial. No. 49&,@69.

Tigure 1 is a plan view, partly in hori-
zontal section, of a mechanism for trans-

mitting speéd and power embodyire my in-

vention, the plane of the section being indi- -
: el 60
view showing the mechanism adjusted for

cated by the dotted line 1—1 of Fig. 3, said

mereasing the power applied to the driven
shaft. Iflg. 2 is a view similar to Fig. 1
showing the mechanism adjusted " for in-

creasing the speed of the driven shaft. above

65

the speed of the driving shaft. Iig. 3 is a
vertical transverse section on the line 3—38 of .

Iig. 1.

Fig. 4 is 4 detail view of the mem- .
ber which is provided with the internal gear. B
The mvention is shown in the drawings

: 70 -
as a mechanism adapted for use in connec- -

tion with an automobile. but it is to be un-

derstood that said invention is not restricted -
to this particular field, for the reason that
the mechanism may be used in any and all #:,

arts where 1t is desirable to apply to the
driven part or element an increased speed or -
Increased power as compared with the driv- -

ing element. The apparatus may, therefore

-

80

being preferably in the form of a‘bevel gear

pinion. The driven shaft, C, is

_ .}

‘ provided
with a $pur gear pinion, D. The two shafts. 85

A, C, are shown as being mounted by bear-

ings, a, c, respectively, In a gear casing or
housing, E, adapted to serve as a frame for

supporting the working parts, as well as for

precluding dust and dirt from lodging on-

the transmitting mechanism, but the par-

90

ticular form of housing herein shown is not =~
{ considered esseptial, for the reason that any

surtable frame work may be employed for
> parts of the trans-
mission. The shaft, C, extends through the

shaft, A,but the particular arrangement of
ch other is not

C, shall be a continuous, solid or unbroken

shaft. - For example, mv new, transmission

95

housing in a. direction at right angles to the |

may be used in connection with a divided '

- shaft or axle, such as is commonly employed

1n the differential gears of aufomobiles, but-105

as this is an obvious expedient, T have not

considered it necessary to more fully de-
~scribe the same, nor to illustrate it in the

drawings.

'F and G 'deﬁgnajte rotary meﬁzbers_ - dis-,
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_ posed loosely with réla'tibni't'o 11
shaft, C, and on opposite sides of the plane

- of the driving shaft, A, and the driving ele- |

ment, B, thereon. Said members; I, 5, are |

10
15
- 20
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represented as-bevel gears which are dis-

posed in facing relation. The member, F,
18 mounted loosely on the driven shaft, C,
- 'so as to have a predetermined relatiorn to the
driving shaft, A, whereby said member, F, |
1s normally in mesh with the driving pinion, |
B.  The other member, G, however, 1s slid-

able with relation ‘to the driving shaft, A,
and the pinion, B, and in one position of

the’ member, G, it is adapted to mesh with

the pinion, B, whereby the members, F, G,
are” adapted to- be driven simultancously
from the .pinion, B, and in opposite direc-
tions to each other, the speeds of said mem-
bers, F, G, being substantially the same.

-Said member, G, is mounted loosely on the
shaft, C, so as to have a sliding. movément

thereon, dnd this sliding. movemont may be

- communicated or imparted to said member,:

(r, by any suitable or preferred devices.
As shown in Figs. 1 and 2, the member, G,

~ 1s provided with a grooved hub, ¢, in which

- loosely fits'a collar, 9’y and to this collar is.

pivoted one link of g toggle joint, ¢2, the |
~ latter being operated by a rod, G’. When
30

35

40

the rod is moved in one direction the collar,
g’y 1s operated to shift the member, G, to-
ward the driving pinion, B, and into mesh
therewith, but a reverse movement of the

rod, &', operates to withdraw said member,
(&, from engagement with said driving pin-
~1on. The d

1Isengagement of the member, G,
from the driving pinion operates simulta-
neously to move said member into fixed re.

lation with a'locking device for the purpose

of locking the- member, G, against rotation

- on the shaft, C. Any suitable means m 4y be

45

50
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employed - for locking the member, (&, in

position, but as-shown, said member is pro-

. vided in one side with clutch teeth, A, which

are adapted to interlock witl clutch teeth,
', the latter being provided on one side of

the gear casing or frame, E; as shown more.

clearly in Fig. 9.

- It will be evident that any suitable mesjis

may be employed in lieu of the togele joint
and the rod for operating to impart sliding
movement to .the member, G, and, further,
that ) other.devices . than the clutch -teeth,
ky L', ma

member, G, in its disengaged position.

The member, I, in its rotation carries

- with it a transmitting gear, I, said gear

55

‘gear, I, is in mesh  at
-driven gear, D, and said gear, I is mounted

being mounted on tlie mner. surface of said

opposing relatiorr to the member, (. T'he
all times with the

for rotation on an axis sumultaneously with
1ts travel with.the member, I, whereby said
pition, I, is capable of two motions, oune

may...be resorted: to for locking the |

o

~ member,, I, ‘or that surface which i i |
60 *

|

of the géar, I. 'While the gear, I, may be

ber, F, it-is preferred to provide said gear,
I, with an enlarged opening, %, and to loosely
fit said gear on.one. bolt, 7, of a series of
bolts which are employed to rigidly attach
a,plate, J, to the member, F. The plate, J :
18 parallel to the member, F, and the gears,
D, I, are between said plate, J, and the
meimber, F. It will be understood: that the
plate, J, is fastened rigidly to the member

connected in any suitable way to the mem-

S0 as to rotate therewith, and, further, that

the plate confines the transmitting gear, I,
11 proper relation sidewise to the member, F.

The member, G, is provided with an in-
ternal gear, I, which is always in mesh with
the transmitting pinion, I.. The internal
gear 1s formed by a rim having internal
teeth, said rim being shown as integral with
the member, G, although the internal gear
may be made in a separate piece and secured
In an approved way to said member, as will
be readily understood.  The width - of the
internal gear, I, exceeds the sliding travel
‘which may be given to the member, G, and
sald ‘internal gear extends from that face
of the member, G, which is opposed to the
member, I, said internal gear being of less
diameter than the members, I, G, whereby

the internal gear is adapted to mesh at ail

times with the transmitting pinion, I. It
will be understood that the member, @, is
provided with bevel teeth, G2 near its pe-
riphery and on one face thereof; that said
member is provided further with the inter-

nal gear, K, within the hevel tooth thereof,

as shown in Fig. 4, and that on ite other
face, said member, G, is furnished with the
clutch tecth, 4.

70
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‘The operation is as follows : With themem-

ber, (, in the position of It 1g. 1, the teeth, 4,

L L ’.
cngage with the teeth, 4, and said member,
(3, is fixed or locked to the casing or frame,

F, but the internal gear, K, i1s in mesh with
the  pinion, T, and said puion is in mesh

with the driven gear, D, on the driven shaft,
C.  The motion of the shaft, A, is COMINU-
nicated by the driving pinion, B, to the

member, I, The gear, I, travels with the

110

115

member, I') around the shaft, C, and said

meinber, T, meets with resistanea
gear, I, is rotated for the purpose of rotat-
ing the driven gear, D, with increased power,
but at reduced speed relative to the driving

shaft, A, -

When it is desired to ‘inerease the speed
of the driven shaft relative to that of the :
driving shaft, the rod, G’ is operated to

wgve the member, G, from engagement with

Lhe eluteh teeth of the frame oy casing, B,

L

ludtely engaging the member, (x, with the i3_0'

ariving gear, B, the internal gear, K, re-

_ afforded
by the fixed internal gear, K, whereby the

120
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maining in mesh with the t‘ré.nsmit-fing gear,

1. The member, G, is free to rotate, and the
two members,  F, G, are rotated simulta--

neously and in opposite directions to each

F

1 ing rotated simultaneously and in opp‘oz;?;ijt'(a

| directions to each other by said -driying
member, a driven member, and an’ interme-
diate member carried by one. of the ‘two -

Gy
v

5 .other by the driving pinion, B. The in- | aforesaid members, said intermediate mem- 70
ternal gear, K, rotates with the member, G, | ber engaging with “the’ other-of the' two -
I one direction, whereas the transmitting | aforesaid members ‘and with - the -driven
‘pmion; I, is carried on the member I <o | member, U R

" as te be movable bodily therewith and in a 2. In a transmission mechanism, a hevel

10 corresponding direction, but as said mem- gear, a second gear driven théreby, a pinion %5

bers, I'; G, rotate in opposite directions, it
follows that the gear, I, is rotated by the in-
ternal gear so as to drive the gear, D, and

carried bv said second gear, a_driven “elg- -
ment, a driven gear mounted on saidiéle-
ment and in mesh with said pinion;.a ‘thicdk -

T S el e, T Y ik ol P

- the shaft, G, in the required direction and at
15 an’ increased speed. The speed is multi-
plied by the opposite rotation of the mem-

‘bers, I, (, and by the ratio of the gears,

gear adapted to.mesh with the bevel gear,.
and an intérnal gear fixed relativelv to the s¢
third gear and meshing -with said pinion so.
as to form a rack therefor, said third gear -

20

25
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K, I, to each other, and of the gear, I, to
the gear, D, the result of which is' to ma-
terially. increase the speed of the shaft, C,
over and above the speed of the shaft, A.

From the foregoing description it will he

seen that by adjusting the member, G, in.
the fixed position of Fig. 1, the apparatus

may be employed for driving the shaft, C,
with increased power, but a simple change
1n position of the member, G, to the position
of I'ig. 2, causes the transmission to drive

“the shaft, C, at a substantial increase in

speed relative to the shaft, A. -~
The transmitting gear or pinion, I, is
o

. shown in the drawings as being loosely con-

35
- gear, I,-is"mounted is eccentric to the im-

fined in position between the internal gear,
K, and the driven gear, D; and, further-
more, the stud, j, on which the transmitting

aginary axis of sald gear, I, said eccentric
stud, 7, being close to the toothed periphery

~ of the driven gear, D, as shown in Fig. 8.

s

said bevel gear.

3. In a transmission mechanism, a driving

&5

element; a driving member operated there:™

by, two members engaging directly wiili the
driving member and adapted to bBerrotuted
In opposite dlrectlons,sum_lltanemisly theres"

. : : R A TR R
by, a driven eclement, a driven member; go .
thereon, and means intermediate the two
sald members for operating the driven mem-

ber.

by, two members engaging directly with the
driving member and adapted to be -driven
In opposite directions simultancously there-
by, one of said members being provided with

ing with said pinion, said driven gear being
carried by the driven element. o
9. In a transmission mechanism, a driving

4. In a transmission mechanism, a driving’
clement, a driving member operated thére--

L

95

a pinion and the other with an internal gear, i¢g
a driven element. and a driven gear mesh-

| being shiftable into and out. of mesh’ with ' :

‘40 The pitch line between the intermeshing gear, two members adapted to be simulta- 1g5
gears, D, I, 1s much closer to the center of | neously rotated thereby and in opposite di-
- the stud, 4, than the pitch line between the | rections to each other, an internal gear on
- intermeshing gears, K, I, whereby the gear, | one of siid members, & driven gear, and an-
K, 1s adapted to exert increased leverage on | other gear carried by the other of said two ,
45 the gear, I, for the purpose of mereasing | members and meshing with "said. internal 1719
| the POWBI' exerted bV the internal gear on gear and with the driven geaf_ - |
the transmitting pinion, I, which increase | 6. In a transmission mechanism, a driving
- In power .is communicated to the driven gear, two members adapted to be driven in
gear, D. The gear, I, is adapted to shift its oppostte directions thereby, an internal gear
50 position around the stud, 4, so as to PLESETVE | on -one of said members, a driven gear, 115
the relation of the gears, D, I, as shown in | another gear carried -by the other of said
Fig. 8, and this gear, I, is thus adapted to | two members and meshing with said internal
turn-on an axis which is eccentric to the | gear and with the driven gear, and means’ |
imaginary axis thereof. Said gear, 1, 1s | for adjusting one of said two members from -
35 confined 1 position by its engagement with engagement with said driving gear. - 120
the-gears, K, D, and between the plate, J, | 7. In a transmission mechanism, a driving -
and the member, F, whereby the gear, I,"is gear, two members adapted to be driven in
kept from working out of position Whenl T0- | opposite directions thereby, an internal gear
~ tated by the internal gear, K L on one of ‘said members, a driven gear
60 . Having thus fully described the inven- another gear carried by the other of said two. 125
- -tion, what I él’{l{rl? AS new, and desire to se-. | members and meshing with said/ internal '
- cure by Letters Pafent is: B | gear and with the driven gear, means for
1. In-al.tran'milfsjislé: mgchams__m,a driving adjusting one of said two members from
- member; two ‘members *e'ngpg;rl;fg directly | engagement with said driving gear, and
65 with the_drwmg member, said’ members be- | means for locking said member.and the .ip- 1%:
. f ' - ' : |




ternal gear from rotation when free from

the driving gear.

8. In a transmission mechanism, a driving
gear, two members adapted to be driven in

opposite directions simultaneously by said
dnvin%. gear, one of said members being
normally in mesh with said: driving gear,
means for shiftine the other member from
ocking said member against rotation when
free from said eéar, an internal gear fast
with said shiftable member, gear on the
other non-shiftablé  member adapted to

- mesh with the internal gear, and a driven

15

20 driving gear, one of said members being

gear 1n mesh with said gear on the non-

shiftable member. .

9. Ina transmission mechanism, a driving

gear, two members adapted to be driven in

opposite directions simultaneously by said

- engagement with the driving gear, means

for locking said ‘member against rotation
when free from said gear, a driven gear, a

transmitting gear ‘carried by the non.shift.
~able member and normally in mesh with

said transmitting gear, and an internal gear

epgagement, with the driving gear, means for
10 locki

X S | 991,754

carried bj the shiftable member and nor-

‘mally in mesh with the transmitting gear.

. 10. In" a transmission mechanism, driy-
ing and driven members, a third member
normally in mesh with the driving member,

30

a transmitting gear mounted on the third

member for movement on an axis eccentric
Internal gear, said transmitting gear bein
normally in. engagement with the interna
gear and the driven member, o :
LI. In a transmission mechanism, driving
and driven gears, a third gear normally in
mesh with the driving gear, a ransmitting
gear carried on the third gear and normally

1 mesh with the driven gear, said transmit-.

ting gear being movable “freely on an ec-

30
o the axis of said transmitting gear, and an B

40

49

centrically located axis, and an internal gear

meshing with the transmitting gear, the Jat-
ter being confined sftably in position be-

Lween the driven gear and the internal oear, -

In testimony whereof I. have signed my

‘hame to this specification in the presence of
two subscribing '

wlitnesses. | 3

- ELMER SCHOONMAXKER.
Witnesses: S

Marcarer C. Powery,

H. I. BErx#=ARD.
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