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on the line 2—2, Fig. 1.

UNITED %TA\’EE% PATEN T @FFE@E

FRANWK EDGAR MILLER OF SYRACUSE NEW YORK

CHANG—E SPﬁ_’ED DRI \’ING MWCHANISM

1,156,848,

To all whom it may concern.:

Be it known that I, Frank Epear MILLDR
a citizen of the United States, and a Tesi-

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 fo]lowmcr

1s a specification.

- My invention relates to change speed dmv- ‘

ing mechanism and its object is to provide a

partlcularl‘y simple and highly efficient or-.

ganization and one which may re‘mdlly be
embodied in a motor cycle.

The invention includes the parts and ‘the
combination and arrangement. of parts to

be hereinafter described and particularly
' ing 'drives the member 9 in the same dlrec-:

pointed out in-the claims.

One embodiment of the invention is illus-
trated in-the accompanymor dmwmgs Where—
in:—

i 1crule lisa lonwltudlnﬂ sectlonal view -

of the mechanism as embodied in a motor
cycle. Fig. 2 is a transverse sectlonal view
Fig. 3 is a trans-
verse sectional view on the line 33, Fig. 1.
Fig. 4 is a transverse sectlonql view through
the cam ring. Fig. 5 is a front elevation
of the cam ring. Fig. 6 is an end elevation
of one shlftmg 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
duwnw element, a secondary driving ele-
ment, a main driven element, a second‘trv
driven element, a clutch for connec‘cmor 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 n a prede—

- termined order.
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In the illustrated embodiment of my in--

vention, the main driving element comprises

the engine shaft and a member 3 carried

thereby -‘and provlded at_one end’ with a

clutch ring 4, at its opp051te end with gear

teath, cons’ututmg a sun gear 5, and axially
with a tapering opening "6 for receiving: a

tapering end -of the shaft 1. The. ring 4 13

plefemolv formed mdependently of the

member 3 and is provided with- internal -

threads. for engaging complemental exter-

nal threads thereon and is further prowded. .

i Spemﬁcatmn of Letters Patent.

Applicé.tidn_ ﬁled October 13, 1513,
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“at its inner end Wlth a suitable clutch face,
The member. 8

or with clutchmg 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 the i 1nner o

end of the tfmermg opening.
- The secondary driving element 18 de51g-

nated 9 and is illustrated as a ring ]ourna]ed :

upon the member 3 and provided at one end

"V1tb a'clutch face: 10;.0r with clutching sur-

faces, and at its oppos1te end with a*{les 11

c%u*,ung pl‘met‘u“y gears 12 pefmanently n’

- mesh with the sun 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 under stood, the descrlbed'creer—

tlon as the shaft 1, but at a slower speed. -
“The main drlven element is desmnated 15

ﬁmd is shown as a sleeve havmor perlpheral'
‘projections” 16 for engaging Wlth ‘cluteh:

disks 17 and having ‘internally spaced apart

longitudinally extnndmg grooves 18 for en-
- gaging with complemental peripheral pro-

jections on an 'mlally 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 oppos1te ends thereof
provided with clutching faces 20, 21, for
1nterenga01ng, respectively, with the corre-

sponding faces, or surfaces, of the rmo 4

and member 9.
The secondaly dmven member may be of

-any desired form and is here 1llustmted as
a double drum, one part 22, of which is jour-
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naled on the:barrel 14 apd preferably con- "

- stitutes a pulley for receiving a driving belt.

The other part includes an rmnular wall 23

having internal grooves 24 for receiving pe-
‘npheral projections 25 on clutch disks 26 -
arranged alternately with the disks 17. The
double. drum also includes an 1ntermed1ate
“wall 27 havmg‘ an axial opening for receiv--

ing the hub 28 of element 9, and it further

-1ncludes anoutwardly extendmtr 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 pro;ectlons

16 and the secondary driven member is

keyed to the alternate d1sks, or rings, 26 by
the projections 25 so that when there is
sufficient frictional contact between the re-
spective disks, the double drum wiil be cou-
pled to the part 15 and driven dlrectly

‘ therebyﬁ
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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, 82. .~

The plate 31 is 111ustmted as a disk pro-
vided with an axial opening, a threaded pe-
riphery for en agement with an  internai
thread at the outer end of the wall 23, and
with a rearwardly extending flange 33. A
pin 84, threaded in an opening in the wall
28" and engaOmg the periphery of this flange,

i§ ‘preferably employed for retaining the -

plate 31 agaﬂ’lst accidental chsplacement

i8

20

28

g8

The plate 32, W hich may be deésigna atéd a
pressuie plate. 18 nerem ﬂlust ated as a digk

having an akial opening smaller in diam-

plate 31 and having a portion of its rear
face in contact with the adjacent cluteh ring

“and having a channel for receiving the head ,
of ‘Oue or more screws 35 which extend into

the plate 31 and serve to Secure the two
plates together and prevent relative turn-
ng movement of the same, while permit-
tmo the plate 32 to have a limited miove-
melﬁt in an axial dirvection. “The plate 32
I'Dfembly fits within the fange 33 'of the
pl ate 31.

My invention comprehends means operat- -

1n0 on the actnation 6f a single member in
one direction for shifting the clutch sleeve
axially for dlsengaomg it from one and en-
gaging it with the other of the ‘driving
members, and for releasing the clutch bie-
tween the two driven members prior to such
reencmoement, and for pelmlttlno the reén-

gagement of ‘the clitfch between the two
dmven members after said reendfwement of

; the clutch glesve.
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Tn ‘the illustrated embodlment Of my in-
vention the smgle actuating ‘member is
shown s 4 lever 40 p‘re*“emblv plvotallv
connected at 41 to a fixed part, as a frame

“member 42, and having ‘an engagement in-

termedmte of its lencrth with a prmectlon

43 extendmg from a ¢am ring 44 plefer"fblv
prowded Wt one'd “'d Wlth a hub 45 extending
into the axial openlng in the plate 31 and
prov1ded with a ball race complemeutfﬂ to

& race. 111 a ring 46, secured in an annular .

recess 1n ‘the ph‘te 31 at the edcre of its axial
opening.

Ag herein illustrated, the ring 16 is Pro-
vided with 4 flange overhmnglng the wall of
the ring 44 from Whlch the hub 45 projects.
Suitable an'tifriction balls 47 are 1nterposed
between the described races.

As will be noted, the ring 44 iy locmted in

axial alihement W1th shaft 1 and is pro-
Vlded with two sets of ‘cam surfaces 48, 49,

one bemg formed by spaced apart grooveq

in the inner annular wall of the ring, and
‘the ‘6thér by ‘the inner wall ‘6f an inwardly
jextendlng flange 1ocated at the inner ‘edge
Of the hub '6f ‘the Ting.

Cobperating with the cam surfaces 8 is

Cincliides a mémbeér dh}joced in axia

“site end the bore of ‘the stem 1

2 head having o marginal :

‘to the member 49, by a screw

1,156,848

shifting means for moving the clutch sleeve
19 a\laﬂy and coopera tlng with the cam
surfaces 49 i is shifting means 101 moving the
plite 32 against the tension of the springs 30.

The cam strfaces 43, 49, are so armnged
or timed, relative to each other that they
will oper ute on the shifting means at dmu
ent periods, so that n the movement of the
cam ring 4'1 in one direction about its axis
the. plate 32 will be shifted for releasing the
clutch between the dri"lno elements before
any shif fting movement 18 vnpav ted to the
clutch slee\/e 19, and theveafier, and while
the shlftmo meéans assceiated Wlth the piate

39 is held againgt movement, the cluteh
glesve 19 will be shifted, and theieamer (tild

upon the completion of thc movement of

“elittch &leeve, the p‘?yte 32 will be pelmltt'Jd

to retuim. to ifs 1111*1 position under the
influendé of the springs 30.

A% Terein illustrated, the shutm.g, means
associated with the ‘cams 48 and clntcn sleave
aline-
ment with the shaft 1, and inc udmo a stem
and head, and devices for ‘sngaging the cam
gurfaces 48 and the clutch -sleeve, respec-
tively. The illustrated member comprises
two parts, one including a head 50 hwvmo
an axial openm and z stem 51, the bore o*
which fovms a conhnu@uon of siid opening.
Aldjacent ome énd the stem is provided with
interial and external 10ngi:tudin‘?i‘v xtend-
ine ‘erooves 52, 53, and adjacent its opno—

L3 ey ER V)
threaded

The ‘other pq # of the member includes =
gtemn 54 externally threaded for engzml:z!,
the the%dcd portion of the fix ‘st part, and
rabbet, or recess,
‘codperating With the héad 50 for providing
an 'mnular channel 55 which receives a ring

56 having radial projections 57 extending

2]

}11011011 slots 111 the member 3 ahd Into

in the ‘cliitch sleexo,
The ch‘mnel 5 8 i pre‘“el ably provided by a
1"Lbbeted or recessed portion. of the slesve
‘And a ring 59 serewed into one end ther OOE
The outer end of the shifting member cz
ties a digk cr ring 60, prefemblv threa deg
‘théreen and pvovldcd with radial peripheral

pt'o]ectlons 81 for coacmno divectly with %

AR

the ‘cams 48.  The head of the shifting
member 18 0'1uded in the bore of the member
3 and the stem portion theregf preferably
is gtiided on a Etationary stud 62 1@1‘0] scting
inwardly froim the fixed frame mem ber 49
and Drowded with oemphe“‘d proiections
‘engaging the 1nternf11 grooves in ’sh“ stem
for preventing rotation the hereof.

As shown herein, the stud 69 is fastened
23 and is pre-
vented from rot“utlng by peripheral projec-
tions 64 interlocking with projections €5
'on_the inner face of the member 42.
he ftmg Tieans associated “with the
Iate 32 atd cams 49 preferably ineludes a
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. sleeve against rotation.

of the phte 39.

“operation of the ring 4
. through the descubed connéctions, shifts the
_clutch sleeve 19.

1,156,848

sleeve 66 slidably mounted on the stem of
the first-named shifting member and having
Internal projections . for enga@mg the ex-
ternal grcoves in the latter for holding the
A disk 67 is mount-
ed on one.end of the membe1 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-

tending flange 69 opposed to the inner face

plate and flange ave provided with suitable

-ball - races be‘meen which fmturlcuon b%]ls

70 are interpesed.

As will be noted, each of the axially shift-
able members extends through the axial
openings in the plates 81, 32 qnd the outer

endsm‘ said members extend within the cam =
A face plate 71 is

ring axially thereof.
provided at the outer end of the ring which
fits “nthm a rabbet, or recess, in said end
and is provided with an axial opening for

“receiving the projections 65 of the frame

member 42,
As will be under stood, the ring 44 ma,y be

oscillated through shmt arcs and in reverse

directions by actmtmv the lever 40 and the

Tn the same movement
through the described connections, the pres-
sure plate 82 will be automatically shifted
for throwing out the clutch between the two
driven elements. -

It will be noted from the foreffomg, 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 i
shifting member associated with the pres-
sure plate 32 will be recipiocqf ed back:and i

forth with an interval of rest, and that the

- movement of the first-named shlftmg mem-

45
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ber will oceur in said interval of rest.
. I am aware of several modifications of my
invention, but deem it unnecessary to lus-

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- -

seh to the particular arrangement shown
and described, which has been selected for
the purpose of disclosing the invention only

because it is'in my ]udoment the best em-

bodiment thereof, of which I am now aware
and. permits the same to be reachly under-

_.Jtood by those skilled ‘in th a

What I chlm is:
1. In a driving mechamsm an@ in combl—

nation; a main dvlvmo element, a secondary
driving element, a main driven element and -

a seconda 1y driven element, all arranged. in

'concentvlc rehtlon, a clutch for connectln“

the main driven element with cither of the
driving elements, a second clutch for estab-

hshmo 4 driving connec*twn ’b stween the |

Opposing pavts of the -

in either direction.

main - drlven element and- the secondary
driven element, a single actuating element

and mechanism operated thereby For oper-

.ating the clutches, substantlall”y as and for

the purpose described.

nqt]on, a-main driving element, a secondary
driving element, a main driven element and
a secondary drlven element, all arranged in

- concentric relation, a clatch for connectmd

the main driven element with either of the
driving elements; a second clutch for es-
abhshmw a dvlvmg connection between the

s

70
2. In a driving mechanism and in eombi-"

- main driven- element and the -secondary -
driven element, a single actuating element.

80

and mechanism operatmo thereby “for oper—”

‘ating the clutches, the clutches and actuat

ing element being also arranged concentuc

“with: the driving and driven elemen‘fs, sub-

stantially as and for the purpose specified..
8. In a driving. mechanlsm, o' 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 qt one end with a

for supporting a. gear, an annular fixed rack,
a-gear carried by said suppor ting means and

. pelmanenﬂy in mesh with said rack and’

with the gear of the first-named member, a
main driven member, a clutch sleeve keved
thereto and provided at opposite ends Wlth

“clutch faces complemental to the clutch faces.
aforesaid, a second‘u“y driven member, a

clutch 1nterposea 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

L aXis, subsmntnlly as and for the purpose
described.

4, In a dnvmg mechamsm a main driv-
ing element comprising an engine shaft and -
a member carried thereby zmd provided at

‘one end with a clutch face and at its oppo-

site end with a gear, a secondary driving

element comprising a ring joarnaled on said

member. and provided at one end with a

. chmh face and at its otlier end with means

for supporting a gear, an annular fixed rack, -
a gear carried by said: supporting means and

pelmanently 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-

- cluteh - faces complemental to the clutch

faces aforesaid, a secondary driven member,
a clutch interposed between the same and :

90

vc]ntch face and at its other end with means

10¢
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the main driven member, and means for re-

leasing the last-named clutch and for shift-
ing the clutch sleeve, subetfmtnllv as and
i the purposs spec;ﬁeq. :
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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 exnd with a clutch face and ‘at its oppo-
gsite 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 suppoiting means and

permanently -in mesh with said rack and

with the gear of the first-namied ‘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 & cam ring

movable about its axis, and means for oscil-

lating said ring, substantially as and for the -

purpose seb forth. v

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
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comprising & ring journaled cn said mem-
ber and provided at one end with ‘a clutch
face and at its cther end with means for
supporting a ‘gear, an annular fixed rack; a
gear carrvied by said supporting means and
permanently in mesh with said rack and
with the first-named gear, a fain driven ele-

ment, a clutch sleeve keyed thereto and pro-
~vided at opposite ends with clutch faces

complemental ‘to the clutch faces aforesaid,
a secondary driven elemient, & ‘clutch inter-
posed betiveen the- driven elements, means
for releasing the last-named clutch and for
shifting the clutch sleeve 'comprising a cam
ring provided with twe sets of cams, an
axially mevable shifting member codperat-
ing with one set of cams and in’engagement
with the elutch sleeve, a second axially mov-
able shifting member having ineans at one
end for cobperating with the other clutch,

and means at its other end for cobperating

with the other set of cams, and means for
moeving the eam 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, & main driv-

ing element ‘comprising an engine shaft and

atc)
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 4 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 shifé-
ing the clutch sleeve comprising, a cam ving

-provided with two sets of cams, an axially

movable shifting member coSperating with
one set of cams and in engagement with the
clutch sleeve, and a second axially movable
shifting member having means at one end
for codperating with the other cluteh -and
means at its other end for cobperating with
the otlier 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 sécond-
ary driven members, a clutch for connscting
the main ‘driven member to either of the
driving members, a second clutch for con-
nédting the ‘main dviven member to the see-
ondary driven member, a single actuating
member, and means for operating the
cltitches upon the ‘actuation of said member
including, a cam ring adapted to be oscil-
lated and provided with two sets of cams,
an axially shiftable member having a part
cobperating with one set of cams and an-
other part codperating with the frst-named

‘clutch, and a sscond axially ‘shiftable mem-

ber having'a part coacting with the other set
of cams, and ancther part for cobperating
with the second cluteh, said cams during the

oscillation of the ring in one direction mov-

ing the second shifting mewmber in reverse
directions with an interval of rest, and the

‘other shifting member in one direction duw-

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, 4 clutch for connecting the

main driven member to either of the driv-

‘ing members, a clutch for connecting the

main driven. miember ‘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 memberhaving 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

"leéngthiwise thereof, and having means at op-

posite ends of the same for codperating, re-

spectively, with the sécond sét of cams and !
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the second clutch, substantially as and for
the purpose described. : '
10. In a driving mechanism, main and
secondary 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-
bers, a clutch between the driven members,
shifting means assoclated with the clutch

sleeve, a second coaxially disposed shifting

means associated. with the clutch between the

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, & main shaft, .

clutch' surfaces associated therewith, a sec-

ondary driving element arranged coaxially:

of said shaft and driven therefrom and pro-
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:

sleeve and the main driven element, a shift-

‘ing member arranged in alinement with, and
in-advance of, sald shaft, a device carried
“thereby, for engaging the clutch sleeve,
‘means for holding said member against ro-

tation, a second shifting member for con-
trolling the first-named clutch, the second
= p)

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,
“a clutch for coupling the main driven ele-

ment to either of the driving elements, a
second clutch between the-driven elements,
and imeans 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 second 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. S : S
'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-.

vsli"

70:

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 mems=
ber keyed to the stud and having devices at

~opposite ends for engaging, respectively,”

with the eam ring‘zmd with the clutch mem-
ber, said axially movable member extending

through the opeénings in the two plates, a

second axially shiftable member keyed to the
first-named member and having means.at
opposite ends for engaging, respectively,

80
85

90

with the cam ring and avith the pressure -

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

the driven elements, means for holding the:
same in driving position including a spring-
pressed pressure plate, a cam ring provided

95

of the driving elements, a clutch between. -

100

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 sten and. en-.
gaging one set of cams, a device rotatable in
said. annular chanpel and: engaging -said :
cluteh member, a fixed stud extending.into

105

110

the stem and having a projection for engag- -

ing the interior. groove thereof for prevent.
g 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 sécond set of cams, and means.at.
the other end of the sleeve for engaging the

120
“pressure plate, and an-actuating member for:

oscillating the cam ring, substantially asand -

for the purpose-set forth. :

15: In a driving mechanism, a main driv-

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--
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posed opposite to éach other, a main driven

member comprising a coaxially arranged
sleeve, a clutch sleeve within the first-namea
sleeve and keyed thereto, said clutch sleeve
being provided at opposite ends with cluteh
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 conne:.
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 cobp-
erating at corresponding ends with the cam
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 thereon

havine a clutch ring at one end and a gear ab.
fuaed te) f=)

its other end, a secondary driving member
including: a ring journaled on the first-

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-
meshing with the rack and the first-named

oo
o5

4Q

45

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 sleave also be- .

ing provided with an iriternal 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 wall

and provided with an axial opening, a pres-

sure plate carried by the first-named plate

“and provided with an axial opening of

50

85

[
(=)

smaller diameter. than. the opening in the

first-named plate, clutch disks located in the:.

‘second drum and keyed; respectively, to the
wall of g2id 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 annylar 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 for
the purpose specified. :

17. In a driving mechanism, main and see-
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 positicn
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 cam
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.

18: 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
elements, 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 theé outer end thereof
and provided with an axial opening, a pres-
gure 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 aetuating memher;, a cam
ring operated: thereby and provided with a
hub projecting into. the axial opening in the
first-named plate, an axially movable mem-
ber extending through the openings in said

4

plates and having one end projecting into

the ring. and codperating with cam surfaces

thereon and its other end engaging. with
the clutch member, means for retaining. said
axiallty. movable member against rotation, a
second axially movable member mounted on
the first and having a key- connection there-
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with, the second member projecting through 5+

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 =z
laterally extéending surface opposed to and
codperating with the inner face of the pres-
sure plate, substantially. as and for. the pur-
‘nose described.’

19. ¥n a. driving: mechanism, main and
gecondary driving elements, a main driven
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”eiement,ﬁ cluteh merﬁber kes}ed thereto and

10

_ vided ‘with an axial opening,

15

20

25

" able
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69

shiftable for engaging either of the driv-

ing -elements, a secondary driven' element:

comprising a drum constituting a belt pulley
and 2

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
carrvied bV the first- named plate and pro-
- springs inter-
posed between the plates for forcing the
pressure plate into engagement with the disk
cluteh, an actuating member, a cam ring op-
erated thereby and provided with a hub
projecting into the axial ‘opening in the

first-named plate and provided with a com-

plémental ball race, antifriction balls lo-
cated between said ball races, an axially mov-
dble member extending thy 'ouo'h the open-

ings in said plates and having one end pro-
into the ring and coopemtm«r with -

]ectm
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 axially mov-
= ]
member

having a

jecting into the cam ring and codperating

with cam surfaces thereln -and- having its

opposite end provided with a lauerallv ex-

tending surface opposed to and codperating
with-the inner face of the pressure plate,
the purpose-

substantially as  and  for

specified.

20. ITn' a driving mechanism, main -and

gecondary driving demenus, main and:sec-
ondary driven elements, a clutch member

_for connecting the main driven element to

either of the dris ving elements, a clutch be-
tween the driven e]ements, 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 thereor
a stud 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-

ng at one end an inwardly extending flange
hm ing 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 Shlft‘tb].e 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

n annular wall, a disk clutch having
members keyed to said wall and the main

moumted on the first and”
key connsction therewith, the sec--
ond member })rojecting through the open--
1ng,s in said plates and having one end pro--

member, 4 lever p1votally connected to the’
fixed frame member, and an-abutment on’

the cam'ring engaging said lever; substan-
tially as and for “he purpose set forth.
21.-In a driving mechanism and in com-

bination, -main and ‘secondary driving ele--

9? 5

’

70

ments, main and secondary driven eluments, '

a clutch wember for connecting the main
driven member to either of the driving mem-
bers; adisk clutch interposed between ‘the
driven elements, a plate carried by the sec-
ondary -driven element and provided with
poclets, a pressure plate carried by the first-
named plate and prowded_ with. alining

pockets; springs in. companion pockets for-

pressing the: second plate’ against the ‘disk
cluteh; said plates-being’ plowded with axial
opemn o8, ong of smaller diameter than the
ofnel, nxmﬂy movable - clutch operating
members extending through the openmos in
{ud plates; ene of said members engaging

the clutch member and “the other the prea-, i
sure plate, a cam ring a*r‘anoed coaxially of

said axially mov -able members and. provided
with two sets of .cams, -ohe set cobpérating
with one of said members and the other set

,75 ]

80"
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90 -

with the otlier of said members, and means:

for oscillating said ring
and- for:the purpose desnrlbed
22. In a driving mechanism, a main “driv-

ing element, a second‘u'y driviig element, :
‘main - and seconchry driven elements, a

clutch between the driven elements, a clutch
member
element for connecting the same to either of

substantlally o

associated with ‘the main driven:

95"

100

the driving elements, a cam ring arianged -

in axial alinement with the main dl‘lVan‘
element and provided with two sets of ‘in-
ternal cams, a lever for oscillating the cam
ring, and two axially movable shutlncr mem-

bers having means at: corresponduw ends-
extending into the cam ring and codperating

with the cams- thereof, and means ab their

opposite ~ends  for codperating with the
clutch member and ‘the clutch between the

driven membe*’s, substantially as and fo

'the ‘purpose. specified.

23. In a driving mechanism, a main der—
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" Wlth 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, 4 clutch sleeve
keyed to the main driven member and pro-
vided at opposite ends with clutch faces

110

115
120

125

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 comprlsmg a cam

130
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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 codperating 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.

94. In a driving mechanism, coaxially ar-

- ranged driving members, coaxially arranged

15,

25

130

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 codperating with the clutch sleeve
and at the inner end of the other shifting
member for codperating, with the clutch be-
tweern the driven members, a cam ring ar-
ranged coaxially of the axially shiftable
members and having cams codperating with

the outer end of the latter, and means for
oscillating the cam ring, substantially as

and for the purpose described.
25. In & driving mechanism and in com-

* bination, & main driving member including

- 35

40

a sun gear and a clutch faee, a second driv-

.ing member arranged coaxially of the main

driving member and including planetary
gears 1, 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.

1,156,848

26. In a driving mechanism and in com-
binagion, 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 ar-
ranged coaxially of the drum and provided
with clutch faces complemental to the afore-
said clutch faces, and means for shifting the
cluteh, 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 cluteh 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
m 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
94th. day of September, 1918.

FRANK EDGAR MILLER.

Witnesses:

-~ S. Davrs,
F. B. Picxarp.

Joples of this patent may be obtained for five cents each, by addressing the “ Commissioner of Faients,
Washington, D, C.”

50

55

60

70

75

80



Corrections in Letters Patent No. 1,156,848.

It is hereby certified that in Letters Patent No. 1,156,848, granted/Ootober 12,
1915, upon the application of Frank Edgar Miller, of Syracuse, New York, for an

improvement in ‘“‘Change-Speed Driving Mechanism,” errors appéar in the printed

‘'specification requiring correction as follows: Page 2, following line 16, insert the

syllabies 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. v
Signed and sealed this 2nd day of November, A. D., 1915,
[sEAL.] R. ¥. WHITEHEAD,

Acting Commissioner of Patents.



