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-~ gears and friction-clutch surfaces, together

with simple and reliable means for control- | |
| a variety of forms, some only of which are
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UNITED STATES PATENT OFFICE.

CHARLES E. DURYEA, OF READING, PENNSYLVANIA.

POWER-DRUM FOR VEHICLES..

SPECIFICATION forming part of Lette_rs Patent No. 725,616, dated April 14, 1903.
Application filed May 17,1902, Serial No, 107,767, (Homodel) -

To all whom it may concern: S
Be it known that I, CHARLES E. DURYEA,

2 citizen of the United States of America, and

a resident of Reading, in the county of Berks

and State of Pennsylvania,have invented cer--
tain new and useful Improvements in Power-

Drums for Vehicles, of which the following is
a specification. |

This invention relates to ceertain new and
useful improvements in mechanism of that
class designed and adapted to vary the speed
or the power delivered by a motor or other:
source of energy to the wheels of a carriage

or similar driven device. o
The present invention has for its objects,

among others, to provide a simple and cheap ;
device-in the nature of a power-drum that
shall be so constructed as to secure light

weight, together with extreme compactness,
and yet retain large working parts, such as

ling the various speed changes at will. |
A further object of the invention aside from
its compactness is to so arrange the parts that
thev shall lie closely into the fly-wheel, where
they will be less likely to be accidentally
damaged, as well as requiring less room in a
vehicle. |
Furthermore, the construetion is such that
all parts are balanced either by their concen-
tric shape or by their number arranged at
equal intervals around the central shaft, so
that the device is adapted for high-speed
work without trouble from lack of balance.’
A still further advantage is that the shift-
ing mechanism by which the shifting collar

“is operated can be placed in the space not oc-

cupied by the chain over and around the
sprocket-wheel, whereas if the sprocket and
the shifting collar were on opposite sides of
the mechanism a large amount of space would
be required for the shifting device.

Other objects and advantages of the inven-
tion will hereinafter appear, and the novel
featnres thereof will be particularly pointed
out in the appended clalms.

Theinventioninits preferred formisclearly

illustrated in the accompanying drawings,

which, with the numerals of reference marked
thereon, form a part of thisspecification, and

" in which—

[

!
|

- purposes.

- Figurelis an endelevationof myimproved
device from the fly-wheel side, ready to apply
to the motor-shaft just outside the fiy-wheel,
with the friection-band removed. Fig.21san
end elevation looking in the opposite direc-
tion—that is, from the sprocket side toward
the fly-wheel. Fig. 3 is a section on the dot-

1 ted line 8 3of Fig. 1. Fig.4 is a perspective

view of that portion of the frame forming a
mounting for the pins and their operating-
levers. Fig. 4* is a plan of the partsseen in
Fig. 4, showing more clearly the general ar-

rangement thereof. Fig.35is a detailin plan
! looking down upon the wedge and the parts

operated thereby. Fig. 6 is a perspective
view of the wedge, its adjusting portion, and

toggle-link. Fig. 7 is a view similar to Fig.

3, showing a modified form and arrangement
of parts. LT

Like numerals of reference indicate like
parts throughout the several views.
The invention is capable of embodimentin

herein shown and described; but itisevident

that such forms are only illustrations of the
principle of the invention and are not to be
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taken as theonlyand necessary ways by which

the principle of the invention may be prac-

tically carried into effect.

- My invention makes use of the well-known
arrangement of gears consisting of a central
pinion 1, screwed or otherwise attached to the
motor-shaft 2, as seen clearly in Fig. 3, and

from which it receives power, which in turn
it transmits to one or more idler or planetary

pinions 3 3 3, which in turn engage or mesh
with an internal or ring gear 4 and provide
means whereby the power received by the
idler-pinions or the ring-gear, or both, may
be delivered to the sprocket-wheel 5 or its
equivalent in proportions determined by the
relation of the various gears to each other
and the action of the other parts of the mech-
anism. To secure these results, I employ a
framework 6, on which the idler-pinions 3 3 3
are mounted, together with pins 7 7 7 for at-
taching this frame normally to the sprocket-
carrying frame 8. The framework 6 also car-

ries the frame and ring 9, on which bears the

friction-band 10, which is used for reversing

nals for the pivots of the levers 11 11 11 and

The frames 6 and 9 provide jour-
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also points of bearing for the sprmﬂ's 12 ] means of the wedges 22 22 22, operated by the

12 12 and 13 13 13, which levers and sSprings
operatlnc-' the pins cause the engagement of
said pins 77 7 at all times except when with-
drawn for the purpose of reversing. (See
Figs. 4 and 4%) The levers 11 11 11 are
opemted and caused to withdraw the pins
77 7 from engagement with the frame 8 by
plungers 14 14 14: and 1n order that all the
pins 7 7 7 may be withdrawn at the same
and by the operation of any or all of the
plungers 14 14 14 the levers 11 11 11 are con-

~ nected by the ring 15 in such a manner that

15 tion to the other similar levers.

20

25

20

motion of one lever 11 transmits a similar mo-
The plun-
gers 14 14 14 are supported on the ring 9 by
passing astride the same, as shown in Figs.

1, 3, and 4*, and are adapted to be operated

by the encircling friction-band 10, as shown
in Figs. 3 and 7. The pins 77 7 engage the
circular frame 8 by means of holes 18 at fre-
quent intervals in the frame 8, adapted to
receive the ends of said pins. It will be ob-
served from the description when taken in
connection with the drawings, especially Fig.
3,that when the plungers 14 14 14 are pushed

inward by the friction of the friction-band 10

the pins 7 7 7 are withdrawn from engage-
ment with the circular frame 8, leaving the
frame 6 disconnected, except by the frictional
engagement of the ends of the plungers 14

14 1{-1: w1th the frietion-band 10, and it is evi-

35

dent that a further Lw*htemnﬂ* of this band
causes the band to engage the friction-sur-
face provided for this purpose on the frame
and ring 9, in which event (since the friction-
band is attached to a fixed or stationary part
of the framework) the frame or ring 9 will

- remain stationary and resist any tendency to

40
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. frame 8.

move caused by power received from the cen-
tral pinion 1.
i1t the frame 6 and its studs, which form jour-

nals for the idler-pinions 3 3 3, are stationary -

thesaid idler-pinions will turn on these studs,
and motion applied by the gear or pinion 1
will move the ring-gear 4 in a reversed direc-
tion. | o . |

The ring-gear 4 is affixed to or made a part
of an annulm frietion-surface 19, adjustably
attached in any suitable manner, as by serew-
ing together, to a second aﬂnular portion 20,
which is supported on and caused to remain
concentric with the other parts by the circua-
lar framework 21, journaled upon the circalar
1'he ring-gear 4 and its supporting
parts are provided with means for locking the
same by friction to the frame 8 for the pur-
pose of causing the sprocket 5 to move in
unison with the ring-gear 4 when desired, and
to the end that a friction-cluteh having long

life may be supplied an added friction-sur- -
faceis provided on thec¢ircular frame 21 much

resembling that.of the annular friction-sur-
Complementarysurfaces 17 are like-
wise provided on the frame 8 and adapted to
receive contact from the surfaces of the parts

| Fws "D and 7.

It will further be evident that

shifting collar 23, which in turn is actuated
by a suitable lever in a well-known manner.
The operation of these parts more speeific-
a,lly stated is as follows: The annular portion
20isprovided with lugs 24, on which are jour-
naled rollers 25, while the circular frame 21
is provided with bearing portions suitably
placed toreceive the pressure from the wedges
22 when forced between the rollers 25 and the
frame 21, as will be clearly understood from
It will be readily seen that
thls motion of the wedge causes the friction-

surfaces 19 and 21 to approaeh each other and
engage the complementary surfaces on the

frame 8, forming a powerful friction-cluteh
of large diameter and of extended surface,
and therefore one having great driving power
and long life. The annuiar frame or bear-
mﬂ'-smface 17, surrounding the frame 8, i8
preferablv of some ma,tena,l having a hwher
expanmon coefiicient than the materml form-
ing the outer friction-surfaces—as, for ex-
ample, brass for the inner fﬂCt:lOIl surface
and iron for the outer one—in which event
slipping would tend to heat the surtaces, and

the inner one, being annular, expands with

oreat power, tightening the contact between
the surfaces, which by this means become to
a limited extent self-adjusting. The wedges
22 are rendered adjustable by being screwed
into guides 26, mounted in bearings.on the
frame 21, and are operated by means of tog-
ole-links 27, which are pivotally connected
with the shifting collar 23. It will be evident
from Fig. 3 that if the shifting collar 23 is
brought near to the sprocket - wheel 5 the
wedﬂ'e 22 will be withdrawn from its position
between the roller 25 and the circular frame
21, in which event the said frame 21 will be
sepamted from the friction -surface 19 and
the annular portion 20 by the spring 28, thus
releasing the ring-gear 4 from the circular
frame 8, to which the sprocket 5 is attached
by key and lock-nat in a well-known manner.
The springs 28 are disposed 1n sockets in the
annular portion 20 and bear against offsets
in the frame 21. Since the frames 6 and Y

| may be held stationary by the friction-band

10 and are in this event detached from the
frame 3 by the withdrawal of the pins 7, and
since a given motion of the gear 1. in this
event produces a reverse motion of the ring-

gear 4, and since thisring-gear may be loeked |

by fnctlon to the sprocket 5 throucrh the me-
dium of the frame 8, the frame 21 the por-
tion 20, and the annular frictiou-surface 19,
including the operating-wedges 22 and their
attached parts, it is evident that a given mo-
tion of the gear 1 will produce a reverse mo-
tion of the sprocket 5, which motion bears a
proportionate speed determined by the rela-
tive sizes of the various gears used.

As normally the pins 7 engage the cireular

frame 8, which carries the sprocket 5, and as
the. friction-surfaees 19, 21, and 8 may be

19 and 21, which contact is effected af will by | separated at will, it is evident that holding
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3

the rmo‘-ﬂ'ear 4 by means of a friction-band | speed, and a forward movement at the same

or othermse will cause the idler-pinions 3
to roll around inside the ring-gear 4 in the
same direction as the pinion 1 is moved, and
it is further evident that this rolling motion
will carry the frame 6 around in tbhe same
direction as the pinion 1 moves, butataslower
rate proportionate to the re]atwe sizes of the

various gears in conjunection with their ar-

ranfremeut thus imparting to the sprocket

8 slow movement in the same direction as the

pinion 1. As hereinbefore stated, the ring-
cear 4 is carried by or made a par t of the an-
nula,r portion 19, which is screwed or adjust-

ably attached to the annular portion 20, on
the outside of which is a friction-surface_--

~adapted to receive a friction-band 29, as seen

“clearly in Fig. 3, which band is af
to be sta,mona,ry, and I hold the ring-gear 4
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- motor-shaft 2, a forward movementat a slower | 36 the additional small ring-gear.

from moving, when desired, by twhtemnn'

this fricbion-band on the surface ot bhe por- |

tion 20 by any suitable means, this clamping

being the only operation necesgsary to secure
a slow movement of the sprocket 5 relative
to the pinion 1 when the band 10 and the

shifting collar 23 are in off positions. .
It is to be understood that the collar 23 1s

mounted to slide lengthwise of the hub por-
tion 30 of the frame 21, which hub portion is
sleeved upon the hub portion 31 of the frame

8, as seen clearly in Fig. 5.

- Sinece the friction-surfaces of the members:
19, 21, and 8 are liable to wear, 1 provide an
| dd]ustment whereby the surface 19 may be

brought nearer to the frame 21, and this
means of adjustment consists of Bhe Serew-

threads uniting the two annular parts 19 and
20 together,

with a locking device, such as a
set-serew 32, (seen best in Fig. 5,) passing

through the frame 20 against or into the sur-.

face 19. A further adjustment is provided

by serewing the wedge 22 into its guide 26, |
so that the same may be unscrewed therefrom

when desired, as will be apparent.

Since the frame 6, carrying the idler-pin-
ions 3, is normally attached to the frame 8,
ca,rrymfr the sprocket 5, it will be readily evi-

dent that locking the 1‘ing-gear 4 to the said
frame 8 in any manner will prevent motion

of the various gears and cause the driving-

vear 1 to rotate the nest of gears solidly 130-
trether without relative motion, thus ecarr y-
ing the sprocket 5 at the same speed and in

the same direction as the gear 4 is driven.
This locking of the ring-gear 4 to the circular:
frame 8, to which the frame 6 is normally at-
tached, is accomplished by means of the shift-

ing collar 23, which, as above stated, 18 slid-

ably mounted npon the hub 30 ot the frame

8 and designed to be operated in any well-
known manner and acting upon the friction-

surfaces provided for thlb purpose through

the operating-wedges 22. From the descrlp—
tion thus far given it will be evident that

- this mechanism secures a slow reverse move- |

ment of the sprocket 5 as compared with the

ixed s0 as

| not necessary or desirable.

|

P

speed, a total of two speeds forward and one

in the reverse direction.
The sprocket-wheel 5 may be of any Well-
known or approved form of construction and

of the desired diameter.

Since the pins 7 normally engage the frame
8, they cause the frames 6 and 8 to move in
unison at all times except when reversing
and itis therefore evident that this mechan-
ism may be used to give two speeds forward

without areverse speed by making the frames

6 and 8 integral and omitting from the de-
vice the parts at present used for reversing—

|-such as the friction-band 10, the ring 9, the

ring 15, the levers 11, the springs 12, the pins

7, and the sSprings 13 with the plungers 14—
fecting a greab simplification of the

thus 3
construction where the reverse movement is
I bhave shown
the shifting collar 23 as composed of two
parts connected by a row of balls 32, forming
a common ball-bearing, (see Fig. 3; ) but-in-

stead of the balls and ball-race a common

oroove, as is generally used for shifting col-
lars may be substituted. Since the power
is transmltted from the crank-shaft 2 of the

motor to the gear 1 and thence through the

mechanism to the sprocket 5, I nrowde the
said erank-shaft 2 with a removable exten-
sion 33, as seen in Figs. 3 and 7, which may

‘be detached for the purpose of removing the
speed-changing mechanism from its position
at the end of the motor-shaft in &4 manner

which will be’ readlly undersbood from the
construction shown in Fig. 3.

The wedges 22 may be strmght lmed or
their operating-surfaces which passunder the
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rollers 25 may be curved or otherwise shaped, -

so as to vary their action in bringing the frie-
with grea;t-er or less

tion-surfaces together
power. Sincethe sprocket s transmits power
by means of a chain, I provide the end of the

extension 33 with a proper bearing to receive
the strains, and one of the advantan’es of my

construction and arrangement of parts isthat
the sprocket 5 lies close to the bearmﬂ' on the
end of said extension 33.

It is not deemed necessary to herem show

or describe all of the different forms of styles:
| of clutches that may be used or the diff

erent;
In Kig.

methods of operating such clutches.

7, however, I have- shown a modification tO'

which attention is now directed. Since hold-
ing the ring-gear 4 gives the slow speed, it is
ovident that a slwhb change, such as setting
the fly-wheels 34 and the ring 9 sufficiently far
away from the other mechanism hereinbe-

and its friction-surface. Fig. 7 shows such

relative disposition of the parts. In this view,

35 designates the smaller additional idler, a,nd
The fllG-

I1Q0
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125
fore described, to provide room for the inser-
tion of a bma,ller idler by the side of the idler
3 and attach the same permanently thereto.
This inereased space provided room for the
said idler and the additional sma,ll ring-gear
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tion-surface 36“ by the side of the friction-
surface 21, holding this smaller ring-gear,
would frwe_a slower speed through the means
hereinbefore described by transmittinﬂ* the
power through the idler-pinion 3 and thence
from the pinion 35, attached to it, to the
smaller ring-gear 36, as will be readlly under-
stood. |

From the foregoing it will be seen that I
have devised a simple, cheap, novel, and ef-
ficient form of power drum or mechanism for

the purpose described, and while the struec-
tural embodiment of my invention as herein
disclosed is what 1 at the present time con-

sider preferable it is evident that the same is
subject to changes, variations, and modifica-
tions other than those herein shown and de-

seribed without departing from the spirit of

the invention or sacrificing any of its advan-

tanges, and I therefore do not intend to re--

strict myself to the details of construction
herein disclosed, butreserve theright to make
such changes, variations, and modifications
as come properly within the scope of the pro-
tection plaved

What is claimed as new is—

1. Apower-transmitting device comprising
a motor-shaft, a gear on sald shaft, revoluble
power- tra,nsmlttmﬁ' means operablvely con-
nected therewith, a sprocket-wheel opera-
tively connected with the revoluble means, a
brake adapted to coOperate with sald revolu-
ble means to produce a certain speed, and piv-
oted means interposed between said sprocket-
wheel and said means and engaging the latter
for varying the speed substantm.]ly as de-
seribed.

2. A power-transmitting device comprising
a driven gear, revoluble power-transmitting
means operatively connected therewith, a
sprocket-wheel, a brake adapted to coéperate
with said revoluble means to produce a cer-
tain speed, a shifting collar interposed be-
tween the revoluble means and sprocket-
wheel, and means carried by said collar for
engaging said revoluble means to vary the
speed.

3. The combination with a drwen gear and |

idlers, of a ring-gear meshing with said idlers,
annular concentric frames, a brake codperat-
ing with one of said frames to produce a cer-
tain speed, shifting means, devices carried

by the shifting means, and means on one of

said annular frames cooperating with said de-
vices, to vary the speed, as set forth.

4. A power-transmitting device comprising
a driven gear, idlers meshing therewith, a
ring-gear meshing with the idlers, annular
rings, and radially-operated means mounted
on pivoted supports to engage one of said
rings to vary its frictional engagement with
the other and a brake, as set forth. |

5. A power-transmitting mechanism com-
prising a driven gear, idlers, a ring-gear, a
second set of 1dlers, means for restrammﬂ* said
idlers from rotation about the shaft, a smaller

connected with

725,616 |

and radially-disposed means codperating with
said frames for varying the speed, and pivot-
ed supports for said means, as set forth.

6. A power-transmitting mechanism com-

prising - a driven gear, idlers, a ring-gear, a

second set of idlers, means for restrainingsaid

| idlers from rotation about the shaft, a smaller
| ring-gear, a shifting collar, annular frames

and radially-disposed means for codperation

‘with said frames for varying the speed, and

pivoted supports for said means,said parts be-

ing disposed so as to be balanced, as set forth.
7. The combination with the driven gear,

and the concentric frames and a bmke, of a

| shifting collar, means by which the driven

gear 0pemtes said frames, wedges pivotally
said collar and means on
one of said frames for coOperation with said
wedges, as set forth.

- 8. Tne combination with the driven gear,

and the concentrie frames, of a shifting col-
lar, wedges pivotally connec-t-ed with said col-

lar and means on one of said frames for co-
operation with said wedges, and means for
adjusting said Wedges, as a,nd for the purpose
set forth.

9. The combination with the motar-shaft
and its gear, of the idlers meshing with said
gear, the ring-gear meshing with the idlers,
the frame carrying said idlers, the frame con-
centric therewith having openings, pins car-
ried by the first-mmentioned frame to engage
said openings, and means for actuatmﬂ* sald

pins, as set forth.

10. The combination with the motor-shaft
and its gear, of the idlers meshing with said
gear, the ring-gear meshing with the idlers,
the frame carrying said idlers, the frame con-

centric therewith having openings, pins car-

ried by the first-mentioned frame to engage
sald openings, means for actuating said pins,
and springs acting on said pins in opposition
to their operating means, as set forth.

11. The combination with the motor-shaft,
the gear on the motor-shaft, the idlers, the
annular frame carrying the same, the frame
concentric therewith, the ring-gear meshing
with the idlers, means for connecting the two
frames to cause them to move in unison, an-
nular friction means cobperating with said
frame, and means for bringing the friction
means together with greater or lesg power, as
set forth

. The wmbmatwu with theshaft, the con-
centmc annular frames and the parts carried
thereby, and annular friction means codper-
ating therewith, of means for bringing said
means together with greater or less power, the
driven gear, connections between sald gear
and frame for operating the latter and means
for securing a slow reverse movement of the
shaft, as seb forth. -

13. ‘A power-drum havingits parts disposed

to balance, the sprocket, the fly-wheel, means

including radially-disposed wedges for giving
varied diminished speed in one direction or

ring-gear, a shifting collar, annular frames, | reverse slow movement, said parts being com-
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sprocket and ﬂy-wheel as set forth.

14. Thecombination withther mg-gear the
idlers, and the gear on the motor-shaft, of the

annular frame, “the sprocket-wheel attaehed
thereto, and radmlly-dlsposed wedges for con-
nectmﬂ' or disconnecting said annula_r frame
and ring-gear, as set f01th

15. The combination with the circular
frame, the pins movably mounted to engage
the same, thering-gear, the idler—pinions, the
pinion meshing therewith, the frame carrying
the idler-pinions, the levers pivotally mount-
ed thereon and disposed to actuate said pins,
and means for aetuatmﬂ" sald ]evers as set
forth.

16. The combination w1l;h the annularf'
frame, the idler-pinions thereon, the ring-

gear, a driving-gear, the Spmeket carrying

fra,me the spr ing-actuated pin, the pivotally-

mounted levers, springs acting ou said levers

~and pins, and t,he plungers f01 actuating said

levers substanmally as described.

|

L
- F
L

17. In a device of the character described,
the combination with a driven gear, 1dlers

a friction-clutch having an inner friction-surv-
face of higher expansion coefficiency than the
outer surface thereof, and means to hold the

1 1dler- pmlon frame a,ﬂ'mnst rotation, as set
1 forth.

18. In a deﬂce of the character deserlbed

| the combination with a driven gear, 1dlers

and a ring-gear meshing with sald 1dlers, of
a friction-clutch havmﬂ' its inner surface of
brass whereby it will more readily expand un-
der heat to form practically a self-adjusting
friction-surface, and means to hold the idler-
pinion frame aﬂ'amst rotation, as set forth.

25

and a ring-gear meshing with sald 1dlels, of -

30

35

Signed by me at Reading, Pennsylvama, 40

this 16th day of May, 1902.
CHARLES L. DURYEA

Witnésses_:
H. DE HART,
CHARLES R. WERNER.
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