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UNITED STATES PATENT OFFICE. 
FRANK EDGAR MILLER, OF SYRACUSE, NEW YORK. 

CHANGE-SPEED DRIVING MECHANISM. 
1,156,848. 

To all u'hom, it may concern: 
Beit known that I, FRANK EDGAR MILLER, 

a citizen of the United States, and a resi 
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dent of Syracuse, in the county of Onon 
daga, and State of New York, have invented 
a certain new and useful Change-Speed 
Driving Mechanism, of which the following 
is a specification. - - - -- :. 

. My invention relates to change speed driv 
ing mechanism and its object is to provide a 
particularly simple and highly efficient or-. 
ganization and one which may readily be 
embodied in a motor cycle. 
The invention includes the parts and the 

combination and arrangement of parts to 
be hereinafter described and particularly 
pointed out in the claims. 
One embodiment of the invention is illus 

trated in the accompanying drawings where 
in :- 

Figure 1 is a longitudinal sectional view 
of the mechanism as embodied in a motor 
cycle. Fig. 2 is a transverse sectional view 
on the line 2-2, Fig. 1. Fig. 3 is a trans 
verse sectional view on the line 3-3, Fig. 1. 
Fig. 4 is a transverse sectional view through 
the cam ring. Fig. 5 is a front elevation 
of the cam ring. Fig. 6 is an end elevation 
of one shifting element. Fig. 7 is a corre 
sponding view of another shifting element. 
Fig. 8 is a transverse sectional view of the 
clutch sleeve; and Fig. 9 is an end elevation 
of the same. . . . . 

The invention includes, generally, a main 
, driving element, a secondary driving ele 
ment, a main driven element, a secondary 
driven element, a clutch for connecting and 
disconnecting the two driven elements, a 
second clutch for connecting and discon 
necting the main driven element and either 
of the driving elements, a single actuating 
member and means operated thereby for ac 
tuating the described clutches in a prede 
termined order. . . . . 

In the illustrated embodiment of my in 
vention, the main driving element comprises 
the engine shaft and a member 3 carried 
thereby and provided at one end yith a 
clutch ring 4, at its opposite end with gear 
teeth, constituting a sun gear 5, and axially 
with a tapering opening 6 for receiving a 
tapering end of the shaft 1. The ring 4 is 
preferably formed independently of the 
member 3 and is provided with internal 
threads for engaging complemental exter 
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at its inner end with a suitable clutch face, 
or with clutching surfaces. 
is held upon the shaft 1 by a nut 7 mount 
ed upon a threaded extension of the shaft 
and engaging with a shoulder at 
end of the tapering opening. 
The secondary driving element is desig 

nated 9 and is illustrated as a ring journaled 
upon the member 3 and provided at one end 
With a clutch face 10, or with clutching sur 
faces, and at its opposite end with axles 11 
carrying planetary gears 12 permanently in 
mesh with the stin gear 5 and with a station 
ary annular rack 13 carried by a barrel 14 
which is fixed to a frame member 2. . . 
As will be understood, the described gear 

ing drives the member 9 in the same direc 
tion as the shaft 1, but at a slower speed. 
The main driven element is designated 15 

and is shown as a sleeve having peripheral 
projections 16 for engaging with clutch 
disks 17 and having internally spaced apart 
longitudinally extending grooves 18 for en 
gaging - With complemental peripheral pro 

The member 3 
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the inner 
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80 jections on an axially shiftable clutch sleeve 
19 slidably mounted on the member 3 and 
operating between the clutch ring 4 and the 
clutch face 10 of the driving member 9. 
The sleeve 19 has opposite ends thereof 85. 

provided with clutching faces 20, 21, for . 
interengaging, respectively, with the corre 
sponding 
and member 9. . . m • 
The secondary driven member may be of 

any desired form and is here illustrated as 

g faces, or surfaces, of the ring 4 
90 

a double drum, one part 22, of which is jour 
naled on the barrel 14 and preferably con 
stitutes a pulley for receiving a driving belt. 
The other part includes an annular wall 23 
having internal grooves 24 for receiving pe 
ripheral projections 25 on clutch disks 26 
arranged alternately with the disks 17. The 
double drum also includes an intermediate 
wall 27 having an axial opening for receiv 
ing the hub 28 of element 9, and it further 

Sincludes an outwardly extending flange 29 
at the inner end of the part 22. . . 
As will be understood, the driving member 

15 is keyed to the disks 17 by the projections 
16 and the secondary driven member is 

95 

100 

keyed to the alternate disks, or rings, 26 by 
the projections 25 so that when there is 
sufficient frictional contact between the re 
spective disks, the double drum will be cou 
pled to the part 15 and driven directly 

na) threads thereon and is further provided . . . . . . thereby, 
110 
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The disks of the two sets are preferably 
normally forced into firm contact with one 
another by a series of springs 30 held in 
alining pockets in plates 31, 32. 
The plate 31 is illustrated as a disk pro 

vided with an axial opening, a threaded pe 
riphery for engagement with an internay 
thread at the outer end of the wall 23, and 
with a rearwardly extending flange 33. A 
pin 34, threaded in an opening in the wall 23 and engaging the periphery of this flange, 
is preferably employed for retaining the - -- 

clutch sleeve 19, and thereafter, and while plate 31 against accidental displacement. 
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The plate 32, which may be designated a 
pressure plate, is herein illustrated as a disk 
having an åxial openi?g smaller in diam 
plate 31, and having a portion of its rear 
face in contact with the adjacent clutch ring 
and having a channel for receiving the head 
of one or more screws 35 which extend into 
the plate 31 and serve to secure the two 
plates together and prevent relative turn 
ing movement of the same, while permit 
ting the plate 32 to have a limited move 
m??t in ?n axi?l direction. The pl?te, 32 
preferably fits within the flange 33 of the 
pláte 31. 
My inventión comprehends meáns operat 

ing on the actuation of a single member in 
one direction for shifting the clutch sleeve 
axially for disengaging it from one and en 
gaging it with the other of the driving 
members, ànd for releasing th? clutch be 
tween the two driven members prior to such 
reëngagement, and for permitting the reën 
gagement of the clutch between the two 
driven members after Šaid reëngagèment óf 
the clutch sleeve. In the illustrated embodiment of my in vention the single actuating member is 
shown as a lever 40 preferably pivotally 
connected at 41 to a fixed pàirt, às à frame 
member 42, and having an engagement in 
ter ate of its length with a projection 43 extending from a cam ring 44 preferably 
provided at Öne end with a hub 4.5 extending 
into the åxial opening in the plate 31 ånd 

50 

As herein 

provided with a ball race complemental to 
a race, in a ring 46, secured in an annular 
recess in the plate 31 at the edge of its axial Op?ning. 

illustrated, the ring 6 is pro vided Witha flange overhanging the Wa? of 
55 
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axial alihement with shaft 1 and is pri 
vided with two sets of cam surfaces 48,49, one being formed by spaced apart grooves 

the ring 44 from which the hub 4.5 projects, 
Suitable antifriction balls 47 are interposed 
between the described races. As will be noted, the ring 44 is located in 

O 

in the inner annular wall of the ring, and 
the other by the inner wall of an inwardly 
extending flange located at the inner edge 
òf the hüb óf the ring. 
Coöperating with the cam surfaces 48 is 

32 is héld • - sleeve 19 will be shifted, and thereafter, and 

ing grooves 52 - 
site end the bore of the stem is threaded. 

à head having a marginal rabbé 

1,156,848 

shifting means for moving the clutch sleeve 
19 axially and coöperating with the cam 
surfaces 49 is shifting means for moving the 
plate 32 against the tension of the springs 30. 
The cam surfaces 48, 49, are so arranged, 

or timed, relative to each other that they 
will operate on the shifting means at differ 
ent periods, so that in the movement of the 
cam ring 44 in one direction about its axis 
the piate 32 will be shifted for releasing the 

70 

75 
clutch between the driving elements before 
any shifting movement is imparted to the 
the shifting means associated with the plate 

against movement, the clutch 

upon the completion of the movement of the 
clutch sleeve, the plate 32 will be permitted 
to return to its initial position under the 
influence of the springs 30. 
As herein illustrated, the shifting means 

associated with the cams 48 and clutch sleeve 
includes a member disposed in axial aline 
ment with the shaft, 1, and including a stern 
and head, and devices for engaging the cam 
surfaces 48 and the clutch sleeve, respec 
tively. The illustrated member comprises 
two parts, one including a head 50 having 
an axial opening, and a stem 51, the bore of 
which forms a continuation of said opening. 
Adjacent one end the stem is provided with 
inter?ål and externa longitudinally exteind 

52, 53, and adjacent its oppo 
The other part of the member includes a 
stem 54 externally threaded for engaging 
the threaded portion of the first part, and 

èt, or recess, 
co8perating with the head 50 for providing 
an annular channel 55 which receives a ring 56 having radial projections 57 extending 
through slots in the member 3 and into an 
annular channel 58, in the 'clitch sleeve. The channel 58 is preferably provided by a 
rabbéted or recessed portion of the sleeve 
ånd a ring 59. Screwed into one end thereof. 
The outer end of the shifting member car 
ries a disk or ring 60, preferably threaded 
thereon and provided with radial peripheral 
projections 61 for coacting directly with il. 
the cams, 48. The head of the shifting 
member is guided in the bore of the member 
3 and the stem portion thereof preferably 
is glided on a stationary stud 62 projecting 
inwardly from the fixed frame member 42 
and provided with peripheral projections 
engaging the internal grooves in the stem 
för preventing rotation thereof. 
As shown herein, the stud 62 is fas . ened 

to the member 42 by a screw 63 and is pre 
vented from rotating by peripheral 
tions 64 interlocking with projections (35 

protec 

?n the inner face of the member 42. 
The shifting means associated with the 

- ptate 82 and cams 49 preferably includes a 
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of the plate 32. 
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sleeve 66 slidably mounted on the stem of 
the first-named shifting member and having 
internal projections for engaging the ex 
ternal grooves in the latter for holding the 
sleeve against rotation. A disk 67 is mount 
ed on one end of the member 66 and is pro 
vided with radial projections 68 for engag 
ing the cams 49, and the opposite end of the 
sleeve is provided with an outwardly ex 

concentric relation, a clutch for connecting tending flange 69 opposed to the inner face 

70 are interposed. Ås wifibienoteä, each of the axially shift 
able members extends through the axial 
openings in the plates 31, 32 and the outer 
ends of said members extend within the cam ring axially thereof. A face plate 71 is 
provided at the outer end of the ring which 
fits within a rabbet, or recess, in said end 
and is provided with an axial opening for 

25 
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receiving the projections 65 of the frame 
member 42. 
As will be understood, the ring 44 may be 

oscillated through short arcs and in reverse 
directions by actuating the lever 40 and the 
operation of the ring 44 in either direction. 
through the described connections, shifts the 
clutch sleeve 19. In the same movement 
through the described connections, the pres 
sure plate 32 will be automatically shifted 
for throwing out the clutch between the two 
driven elements. ? 

It will be noted from the foregoing, that 
upon each complete movement in one direc 
tion of the cam ring 44 the shifting member 
associated with the clutch sleeve will be re 
ciprocated in a single direction, and the 
shifting member associated with the pres 
sure plate 32 will be reciprocated back and 
forth with an interval of rest, and that the 
movement of the first-named shifting mem 

45 
ber will occur in said interval of rest. 
. I am aware of several modifications of my 
invention, but deem it unnecessary to illus 
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-trate or describe the same, since it will be 
understood that except as indicated by the 
appended claims, I do not mean to limit my- . 
seli to the particular arrangement shown 
and described, which has been selected for 
the purpose of disclosing the invention only 
because it is in my judgment the best em 
bodiment thereof, of which I am now aware 
and permits the same to be readily under 
stood by those skilled in the art. 
What claim is: : 
1 in a driving mechanism and in combi 

nation, a main driving element, a secondary 
driving element, a main driven element and 
a secondary driven element, all arranged in 
concentric relation, a clutch for connecting 
the main driven element with either of the 
driving elements, a second clutch for estab 
lishing a driving connection between the 

Opposing parts of the . 
plate and flange are provided with suitable 
ball races between which antifriction balls 

main driven element and the secondary 
driven element, a single actuating element 
and mechanism operated thereby for oper 
ating the clutches, substantially as and for 
the purpose described. . 

2. In a driving mechanism and in combi 
nation, a main driving element, a secondary 
driving element, a main driven element and 
a secondary driven element, all arranged in 

the main driven element with either of the 
driving elements, a second clutch for es 
tablishing a driving connection between the 

70 

main driven element and the secondary 
driven element, a single actuating element. 80 and mechanism operating thereby for oper 
ating the clutches, the clutches and actuat 
ing element being also arranged concentric 
with the driving and driven elements, sub 
stantially as and for the purpose specified. 

3. In a driving mechanism, a main driv 
ing element comprising an engine shaft and 
a member carried thereby and provided at 
one end with a clutch face and at its opposite 
end with a gear, a secondary driving ele 
ment comprising a ring journaled on said 
member and provided at one end with a 

90. 

clutch face and at its other end with means 
for supporting a gear, an annular fixed rack, 
a gear carried by said supporting means and 

with the gear of the first-named member, a 
main driven member, a clutch sleeve keyed 
thereto and provided at opposite ends with 
clutch faces complemental to the clutch faces. 
aforesaid, a secondary driven member, a 
clutch interposed between the same and the 
main driven member, and means for releas 
ing the last-named clutch and for shifting 
the clutch sleeve comprising a cam ring hav 
ing two sets of cams, and a lever connected 
to the ring for turning the same about its 
axis, substantially as and for the purpose 
described. . 

4. In a driving mechanism, a main driv 
ing element comprising an engine shaft and 
a member carried thereby and provided at 
one end with a clutch face and at its oppo 
site end with a gear, a secondary driving 
element comprising a ring journaled on said 
member and provided at one end with a 
clutch face and at its other end with means 
for supporting a gear, an annular fixed rack, 
a gear carried by said supporting means and 
permanently in mesh with said rack and 
with the gear of the first-named member, a 
main driven member, a clutch sleeve keyed 
thereto and provided at opposite ends with 
clutch faces, complemental to the clutch 

I faces aforesaid, a secondary driven member, 

permanently in mesh with said 'ack and 95 
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a clutch interposed between the same and 
the main driven member, and means for re 
leasing the last-named clutch and for shift 
ing the clutch sleeve, substantially as and 
for the purpose specified. . . . . 130 
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5. In a driving mechanism, a main driv 
ing element comprising an engine shaft and 
a member carried thereby and provided at 
one end with a clutch face and at its oppo 
site end With a gear, a secondary driving 
element comprising a ring journaled on said 
member and provided at One end with a 
clutch face and at its other end with means 
for supporting a gear, an annular fixed rack, 
a gear carried by said supporting means and 
permanently in mesh with said rack and 
with the gear of the first-named member, 8 
main diiven member, a clutch sleeve keyed 
thereto and provided at opposite ends with 
clutch faces complemental to the clutch faces 
aforesaid, a secondary driven member, a 
clutch interposed between the same and the 
main driven member, and means for releas-, i. 
ing the last-named clutch and for shifting 
the clutch sleeve comprising a cam ring 
movable about its axis, and means for Oscil 

| lating said ring, substantially as and for the 
purpose seë forth. - - 

6. In a driving mechanism, a main driv 
ing element comprising an engine shaft and 
a member carried thereby and provided at 
one end with a clutch face and at its other 
end with a gear, a secondary driving element 

30 

35 

comprising asring journaled on said meim 
ber and provided at one end with a clutch 
face and at its other end with means for 
supporting a gear, an annular fixed rack, a 
gear carried by said supporting means and 
permanently in mesh with said rack and 
with the first-namedgear. a main driven elle 
ment, a clutch sleeve keyed thereto and pro 
vided at opposite ends with clutch faces 

40 

45 

complemental to the clutch faces aforesaid, 
a secondary driven element, a "clutch inter 
posed between the driven elements, means 
for releasing the last-named clutch and for 
shifting the clutch sleeve comprising a can 
ring provided with two sets of cams, an 
axially movable shifting member coöperat 
ing with one set of cams and in engagement 
with the clutch sleeve, a second axially mov 
able shifting member having ineans at one 
end for coöperating with the other clutch, 
and means at its other end for coöperating 

55 

S 5 

with the other set of cams, and means for 
moving the cam ring about its axis, said 
cams during the movement of the ring in one 
direction shifting the first-named shifting 
member in one direction only, and the sec 
ond-named shifting member in reverse di 
rections, substantially as and for the pur 
pose described. 

7. In a driving mechanism, a main driv 
ing element comprising an engine shaft and 
a member carried thereby and provided at 
one end with a clutch face and at its other 
end with a gear, a secondary driving element 
comprising a ring journaled on said member 
and provided at one end with a clutch face 
and at its other end with means for support 

1,156,848 

ing a gear, an annular fixed rack, a gear 
carried by said supporting means and per 
manently in mesh with said rack and with 
the first-named gear, a main driven element, 
a clutch sleeve keyed thereto and provided 
at opposite ends with clutch faces comple 
mental to the clutch faces aforesaid, a sec 
ondary driven element, a clutch interposed 
between the driven elements, means for re 
leasing the last-named clutch and for shift 
ing the clutch sleeve comprising, a can ring 
provided with two sets of cams, an axially 
movable shifting member coöperating with 
one set of cams and in engagement with the 
clutch sleeve, and a second axially movable 
shifting meinber having means at one end 
for coãperating with the other clitch and 
means at its other end for coöperating with 
the other set of cams, and means for moving 
the cam ring about its axis, substantially as 
and for the purpose specified. 

8. In a driving mechanism, main and sec 
ondary driving members, main and second 
ary driven members, a clutch for connecting 
the main driven member to either of the 
driving members, a second clutch for con 
nécting the main driven member to the sec 
ondary driven member, a single actuating 
member, and means for operating the 
clutches upon the actuation of said linember 
including, a can ring adapted to be oscil 
lated and provided with two sets of cains, 
an axially shiftabie member having a pai’t 
coöperating with one set of cams and an 
other part coöperating with the first-named 
clutch, and a second axially shiftable mem 
ber having a part coacting with the other set 
of cams, and another part for coöperating 
with the second clutch, said cams during the 
oscillation of the ring in one direction mov 
ing the second shifting member in reverse 
directions with an interval of rest, and the 
other shifting member in one direction dur 
ing said interval of rest of the second shift 
ing member, substantially as and for the 
purpose set forth. 

9. In a driving mechanism and in combi. 
nation, main and secondary driving mem 
bers coaxially arranged, main and secondary 
driven members, a clutch for connecting the 
main driven member to either of the div 
ing members, a clutch for connecting the 
main driven member to the secondary 
driven member, an actuating member and op 
erating mechanism actuated thereby, includ 
ing, a cam ring mounted to oscillate about its 
axis and provided with two sets of cams, an 
axially movable member håving means at op 
posite ends for engaging, respectively, with 
one set of cams and the first-named clutch, 
and a second axially movable member 
mounted on the first-named member to move 
lengthwise thereof, and having means at op 
posite ends of the same for coöperating, re 
spectively, with the second set of cams and 

70 

75 

80 

85 

90 

95 

100 

05 

Ji G 

I i. 5 



the purpose described. 
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the second clutch, substantially as and for 

10. In a driving mechanism, main and 
Secondai'y driving members coaxially ar 
ranged, main and secondary driven mem 
bers, a clutch sleeve for connecting the main 
driven member to either of the driving mem 
be's, a clutch between the driven members, 
shifting means associated with the clutch 
sleeve, a Second coaxially disposed shifting 
means associated with the clutch between the 

5 
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driven members, an oscillating cam ring ar. 
ranged coaxially of said shifting means and 
in engagement with parts of said shifting 
means, and means for shifting the ring, sub 
stantially as and for the purpose specified. 

11. In a driving mechanism, a main shaft, 
clutch surfaces associated therewith, a sec. Ondary driving element arranged coaxially, 

pro of Said shaft and driven therefrom and 
vided with clutch surfaces, coaxially ar 
ranged driven members, a clutch between 
the same, a clutch sleeve arranged coaxially 
of Said shaft and provided with clutch-sur 
faces complemental to the clutch surfaces 
aforesaid, a key connection between the opposite ends for engaging, respectively, 
sleeve and the main driven element, a shift 
ing member arranged in alinement with, and 
in advance of, said shaft, a device carried 
thereby, for engaging the clutch sleeve, 
means for holding said member againstro 
tation, a second shifting member for con 
trolling the first-named clutch, the second 
shifting member being keyed to and slid 

5...ably mounted upon the first-named shifting 
member, a ring arranged coaxially of said 
shifting members and having interior cam 
surfaces, devices on the ends of said shifting 
members for engaging said surfaces, and . 
means for oscillating the ring, substantially 
as and for the purpose set forth. 

12. In a driving mechanism and in com 
bination, main and secondary driving ele. 
ments, main and secondary driven elements, 

5, a clutch for coupling the main driven ele 
ment to either of the driving elements, a 
Second clutch between the driven elements, 
and means for controlling said clutches com 
prising an actuating element, a ring movable 
about its axis by the actuating element and 
provided with two sets of interior cams, a 
coaxially disposed shifting member includ 
ing a stem having a bore and a head pro 
vided with an annular channel, a fixed stud 
extending into said bore and having a key. 
connection with the stem, a device held in 
the annular channel and engaging a mem 
ber of the first-named clutch, a device car 
ried by the stem and engaging one set of 
cams, and a seconid axially shiftable mem 
ber for controlling the second clutch and 
comprising a sleeve mounted on and keyed 
to said stem, and a device at one end of said 
sleeve for engaging the second set of cams. 

On said ring, Substantially as and for the 
purpose described. . " . . . . . 

13. In a driving mechanism and in com 
bination, main and secondary driving ele 
ments, main and secondary driven elements, 
a clutch member for connecting the main 
driven element to either of the driving ele. 

5 
65. 
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ments, a disk clutch interposed between the 
driven elements, controlling means therefor including a pressure plate having an axial 
opening, a plate carried by the secondary 
driven member. and having an axial open 
ing, Springs interposed between the plates 

75 

for pressing the first-named plate against 
the disk clutch, a cam ring journaled in the 
axial opening of the second plate, means for 
Oscillating the ring, a fixed stud extending 
axially of the ring, an axially movable mem 

80 

ber keyed to the stud and having devices at . . . 
opposite ends for engaging, respectively, 
With the cam ring and with the clutch mem 
ber, said axially movable member extending 
through the openings in the two plates, a 
second axially shiftable member keyed to the 
first-named member and having means at 
with the cam rin 
plate, and means for shifting the cam ring, substantially as and for the purpose speci 
fied. . . . . . . . . . . . 

14. In a driving mechanism, main and sec 
ondary driving elements main and sec 
ondary driven elements, a clutch member for 
connecting the main driven element to either 

85 

90 
and with the pressure 

95 

of the driving elements, a clutch between. . 
the driven elements, means for holding the 
same in driving position including a spring 
pressed pressure plate, a cam ring provided 
with two sets of cams, an axially shiftable. 
member having a head provided with an an 
nular channel and a stem provided with in 
ternal and external longitudinal grooves, a 
device fixed to the end of the stem and en 
gaging one set of cams, a device rotatable in 
said annular channel and engaging said: 
clutch member, a fixed stud extending into 

100 
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0. 
the stem and having a projection for engag 
ing the interior groove thereof for prevent. 
ing rotation, means operated by the second set of cams for shifting the pressure plate, 
said means comprising a sleeve slidably 115 
mounted on said stem and having a projec 
tion for engaging the external groove there 
in, a device at one end of the sleeve for en 
gaging the second set of cams, and means at. 
the other end of the sleeve for engaging the . 
pressure plate, and an actuating member for: 
oscillating the cam ring, substantially as and 
for the purpose set forth. : : " ... ? ... . . . 

15. In a driving mechanism, a main driv 
125 ing member, a secondary driving member, 

driven from the main driving member and 
at a different speed, said members being pro 
vided respectively with clutch surfaces dis 

120 
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posed opposite to each other, a main driven 
member comprising a coaxially arranged 
sleeve, a clutch sleeve within the first-named 
sleeve and keyed thereto, said clutch sleeve 
being provided at opposite ends with clutch. 
surfaces complemental to the clutch surfaces 
aforesaid, clutch rings keyed to said driven 
member, a secondary driven member, clutch 
rings arranged alternately in reference to 
the first-named clutch rings, a key connels. 
tion between the second-named clutch rings 
and the secondary driven member, means 
tending to hold the clutch rings in engage 
ment with one another including a movable 
pressure plate, and means for, shifting the 
plate and the clutch sleeve comprising, a 
cam ring having an oscillatory movement, 
coaxially arranged shifting devices coöp 
erating at corresponding ends with the can 
ring and at their opposite ends with the 
pressure plate and clutch sleeve respectively, 
and a member for shifting the ring, sub 
stantially as and for the purpose described. 

16. In a driving mechanism and in com 
bination, a main driving element including 
an engine shaft, a member fixed thereois 
having a clutch ring at one end and a gea 
its other end, a secondary driving member 
including a ring journaled on the first 

i' . at5. 

named member and having a clutch surface 
at one end and axles at its other end, a sta 
tionary, barrel provided with an internal 
rack, gears carried by said axles and inter 

AO 
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meshing with the rack and the first-named 
gear, a main driven member, a clutch sleeve 
keyed thereto and provided at opposite ends 
with clutch surfaces complemental to the 
clutch surfaces of said ring and the Sec 
ondary driving element, said sleeve also be 
ing provided with an internal channel, a sec 
ondary driven member comprising a double 
drum, one of said drums being journaled on 
said fixed barrel and constituting a belt. 
pulley, and the other, drum including an an 
nular wall, a plate removably mounted 
within the outer end of the annular Wali 
and provided with an axial opening, a pres 

5 

6. 
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sure plate carried by the first-named plate 
and provided with an axial opening of 

5:0. smaller diameter than the opening in the 
first-named plate, clutch disks located in the . 
second drum and keyed, respectively, to the 
wall of said drum and the main driven ele 
ment, springs interposed betWeen, the first 
and second plates for pressing the second 
plate against the outermost clutch disk for 
holding the clutch disks in contact with one. 
another, a shifting device arranged in axial 
alinement with the shaft and including a 
head provided with an annular channel and 
a hollow, stem, a device held in the channel 
and engaging the clutch sleeve, a fixed stud 
extending into the stem and keyed thereto, a 
second shifting device arranged on the stem 
and keyed to the same, means at the inner 

end of the second device for, engaging the 
pressure plate, a cam ring arranged co 
axially of the shifting devices and provided 
with two sets of cams, and devices on the 
outer ends of the respective shifting devices 
for engaging with said cams, and means for 
oscillating the ring, substantially as and fol' 
the purpose specified. 

17. In a driving mechanism, main and sec 
Ondary driving elements, main and sec 
ondary driven elements, a clutch member for 
connecting the main driven element to 
either of the driving elements, a clutch be 
tween the driven elements, means, for hold 
ing the last-named clutch in driving position 
including a spring-pressed pressure plate 
provided with an axial opening equipped 
With a ball race, a cam ring, means for shift 
ing the same, an axially movable member 
operatively connected at one end to the cann 
ring at its other end to the clutch member, 
a second axially shiftable member mounted 
on the first and operatively connected at one 
end to the cam ring and provided at its 
other end with a ball race, and antifriction 
balls interposed between the same and the 
race of the pressure plate. Substantially as 
and for the purpose set forth. 

i8. in a driving mechanism, main and 
secondary driving elements, a main driven 
element, a clutch member keyed thereto and 
shiftable for engaging either of the driving 
eleanents, a secondary driven element includ 
ing an annular wall, a disk clutch having 
members keyed to said wall and the main 
driven element, respectively, a plate secured 
to the annular Wall at the outer end thereof 
and provided with an axial opening, a pres 
Stire plate carried by the first-named plate 
and provided with an axial opening, springs 
interposed between the plates for forcing 
the pressure plate into engagement with the 
disk clutch, an actuating member, a cam 
ring operated thereby and provided with a 
hub projecting into the axial opening in the 
first-namaed plate, an axially movable mem 
ber extending through the openings in said 
plates and having one end projecting into 
the ring and coãperating with cam surfaces 
thereon and its other end engaging with 
the clutch member, means for retaining. Said 
axially movable member against rotation, a 
second axially movable member, mounted on 
the first and having a key connection there 
with, the second member projecting through 33 
the openings in said plates and having one 
end projecting into the cam ring and co 
operating with cam surfaces therein and 
having its opposite end provided with 
laterally extending surface opposed to and 
coãperating with the inner face of the pres. 
Sure plate, substantially as and for the pur 
pose described. - 

19. in a driving: mechanism, main and 
secondary driving elements, a main driven 
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element, a clutch member keyed thereto and 
shiftable for engaging either of the driv 
ing elements, a secondary driven element: 
comprising a drum constituting a belt pulley 
and an annular Wall, a disk clutch having 
members keyed to said wall and the main 
driven element, respectively, a plate secured 
to the annular wall at the outer end thereof 
and provided with an axial opening 
equipped with a ball race, a pressure plate 
carried by the first-named plate and pro 
vided with an axial opening, springs inter 
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posed between the plates for forcing the 
pressure plate into engagement with the disk 
clutch, an actuating member, a cam ring op 
erated thereby and provided with a hill) 
projecting into the axial opening in the 
first-named plate and provided with a com 
plemental ball race, antifriction balls llo 
cated between said ball races, an axially mov 
able member extending through the open 
ings in said plates and having one end pro 
jecting into the ring and coöperating with 
cam surfaces therein and its other end en 
gaging with the clutch member, means 
for retaining said axially movable mem 
ber against rotation, a second - 
able member mounted on the first and 
having a key connection there with, the sec 
ond member projecting through the open 
ings in said plates and having one end pro 

axially mov 

jecting into the cam ring and coöperating 
with cam surfaces therein and having its 
opposite end provided with a laterally ex 
tending surface opposed to and coöperating 
with the inner face of the pressure plate, 
substantially as 
specified. 

20. In a driving mechanism, main and 
secondary driving elements, main and Sec 
ondary driven elements, a clutch member 
for connecting the main driven element to ...... 

either of the driving elements, a clutch be 
tween the driven elements, an axially mov 
able shifting member associated with each 
of the clutches, said members being keyed 
to each other, a fixed frame member having 
interlocking projections on one face thereof, 
a stild secured to said face of the fixed frame 
member and provided with interlocking pro 
jections engaging the first-named interlock 
ing projections, means on the stud for pre 
venting rotation of one of said axially shift 
able members, a cam ring arranged coaxially 
of Said shiftable members and stud and hav 
ing at one end an in Wardly extending flange 
having its inner face provided with cam sur 
faces for coacting with one of said axially 
shiftable members, said ring also having 
an internal groove with walls providing 
other cam surfaces for coacting with the 
other axially shiftable member, a plate clos 
ing the outer end of the ring and provided 
with an axial opening for receiving the 
interlocking projections on the fixed frame 

pockets, springs in companion pockets for 

and for the purpose - 

y 

member, a lever pivotally connected to the 
fixed frame member, and an abutment on 
the cam ring engaging said lever, Substan 
tially as and for the purpose set forth. 

21. In a driving mechanism and in com 
bination, main and secondary driving ele 

70 

ments, main and secondary driven elements, 
a clutch nember for connecting the main 
driven nember to either of the driving mem 
be's, a disk clutch interposed between the 
driven elements, a plate carried by the sec 

75 

ondary driven element and provided with 
pockets, a pressure plate carried by the first 
named plate and provided with alining 
pressing the second plate against the disk 
clutch; said plates being provided with axial 
openings, one of Smaller diameter than the 
other, axially movable clutch operating 
members extending through the openings in 
the clutch member and the other the pres 
sure plate, a cam ring arranged coaxially of 
said axially innovable members and provided 
with two sets of cams, one set coöperating 
with one of said members and the other set 
with the other of said members, and means 

80 

85 
said plates, one of said members engaging. 

90 - 

for oscillating said ring, substantially as 
and for the purpose described. 

22. In a driving mechanism, a main driv 
ing element, a secondary driving element, 

clutch between the driven elements, a clutch 

95 
main and secondary driven elements, a 
member associated with the main driven. 
element for connecting the same to either of .00 
the driving elements, a cam ring arranged 
in axial alinement with the main driving 
element and provided with two sets of in 
ternal cams, a lever for oscillating the cam 
ring, and two axially movable shifting mem 
bers having means at corresponding ends 
extending into the cam ring and coöperating 
with the cams thereof, and means at their 
opposite - ends for coöperating with the 
clutch member and the clutch between the 110 driven members, substantially as and for 
the purpose specified. 

23. In a driving mechanism, a main driv 
ing element, comprising an engine shaft and 
a member carried thereby, provided at 
one end with a clutch face and at its oppo 
site end with a gear, a secondary driving 
element comprising a ring journaled on said: 
member and provided with a clutch face, 
planetary gears carried by the ring and 
meshing with the first-named gear, an an 
nular rack meshing with the planetary 
gears, main and secondary driven members, 
a clutch between the same, a clutch sleeve 
keyed to the main driven member and pro 
vided at opposite ends with clutch faces 
complemental to the clutch faces of the driv 
ing members, and means for shifting the 
clutch sleeve and releasing the clutch be 
tween the driven elements comprising a cam 
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ring provided with two sets of cams, an axi 
ally movable member having means at One 
end for engaging one set of cams and means 
at its other end for engaging the clutch 
sleeve, and a second axially movable mem 
ber keyed to the first and provided at one 
end with means for coöperating with the 
other set of cams and at its other end with 
means for effecting the release of the clutch 
between the driven members, substantially 
as and for the purpose set forth. 

24. In a driving mechanism, coaxially ar 
ranged driving members, coaxially arranged 

15. 
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driven members, a clutch sleeve arranged 
within the main driven member and keyed. 
thereto and having means at opposite ends 
for engaging the respective driving mem 
bers, a clutch between the driven members, 
axially movable shifting members arranged 
in axial alinement with and movable toward 
and from the main driving member, means 
at the inner end of one of said shifting mem 
bers for coöperating with the clutch sleeve 
and at the inner end of the other shifting 
member for coöperating with the clutch be 
tween the driven members, a can ring ar 
ranged coaxially of the axially shiftable 
members and having cams coöperating with 
the outer end of the latter, and means for 
oscillating the cam ring, substantially as 
and for the purpose described. 

25. In a driving mechanism and in com 
bination, a main driving member including 
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a sun gear and a clutch face, a second driv 
ing member arranged coaxially of the main 
driving member and including planetary 
geal's in mesh with the Sun gear and a sec 
ond clutch face, a fixed annular rack in en 
gagement with the planetary gears, a part 
to be driven, and a clutch member keyed to 
said part and having clutch faces comple 
mental to the aforesaid clutch faces, and 
means for shifting said member, substan 
tially as and for the purpose specified. 
Copies of this patent may be obtained for 

26. In a driving mechanism and in com 
bination, a drum, coaxially disposed driv 
ing members including an element provided 
with a sun gear and with a clutch face and 
a second element provided with planetary 
gears in mesh with said sun gear, and also 
provided with a clutch face, an anniilar 
rack in engagement with the planetary 
gears, a member arranged coaxially of the 
drum, fiction clutch means between said 
member and the drum, a clutch sleeve ar 
ranged coaxially of the drum and provided 
with clutch faces complemental to the afore 
said clutch faces, and means for shifting the 
clutcla, sleeve, substantially as and for the 
purpose set forth. - 

27. In a driving mechanism and in com 
bination, a drum, coaxially disposed driv 
ing members including an element provided 
with a sun gear and with a clutch face and a second element provided with planetary 
gears in mesh with Said Sun gear, and also 
provided with a clutch face, an annular rack 
in engagement with the planetary gears, a 
member arranged coaxially of the drum, 
friction clutch means between said member 
and the drum, a clutch sleeve arranged co 
axially of the drum and provided with 
clutch faces complemental to the aforesaid 
clutch faces, and means for shifting the 
clutch sleeve, said means including a sliding 
member arranged axially of the drum and 
an oscillatory member arranged coaxially of 
the sliding member, substantially as and for 
the purpose described. - 

in testimony whereof, I have hereunto 
signed my name in the presence of two at 
testing witnesses, at Syracuse, in the county 
of Onondaga in the State of New York, this 
24th day of September, 1913. 

FRANK EDGAR MILLER. 
Witnesses: 

S. DAVIs, 
F. B. PICKARD. 

five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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It is hereby certified that in Letters Patent No. 1,156,848, granted October 12, 
1915, upon the application of Frank Edgar Miller, of Syracuse, New York, for an 
improvement in “Change-Speed Driving Mechanism,' errors appear in the printed 
specification requiring correction as follows: Page 2, following line 16, insert the 
syllables and words eter than the corresponding opening in page 6, line 86, claim 17, 
after the word “ring' insert the word and, and that the said Letters Patent should 
be read with these corrections therein that the same may conform to the record 
of the case in the Patent Office. 

Signed and sealed this 2nd day of November, A. D., 1915. 

SEAL. R. F. WHITEHEAD, 
Acting Commissioner of Patents. 


