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“UNITED STATES

LEON JAY CAMFPBELL,

PATENT OFFICE.

OF CHICAGO, ILLINOIS.

CLUTCH.

1,245,315,

Application filed April 24,

o all whow it may concern:

Be it known that I, Leon Jay CampBeLL,
a citigen of.the United States, and a resi-
dent of Chitago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Clutches; and
I do hereby -declare that the following is
a full, clear, and exact description thereof,
reference being had to the accompanying.
drawings, and to the letters of reference
marked thereon, which form a part of this

" specification.
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This invention relates to a clutch mecha-
nism, and more particularly to that type of
such device best adapted to be applied to
power transmission devices or variable speed
gearing mechanisms, of the type shown and
described in my priof Patent No. 1,185,354,
granted April 13th, 1915. »

. The present invention relates to the clutch
mechanism and consists in the matters here-

inafter described and ‘more particularly

pointed out in the appended.claims.
In the accompanying drawings:
Figure 1 is-a view in horizontal section of

ing a clutch meclanism constructed in ac-
cordance with my invention;
Fig. 2 is a view in vertical section of the
transmission device shown in Fig. 1;
< Fig. 8 is an enlarged. detail sectional view
of one of the rotative members or gear
wheels, the driven shaft and the locking
key, the latter being shown in locked posi-
tion; , ,
: ng. 4 is a view similar to Fig. 3, showing
the locking key in unlocked position; .
Fig. 5 is a view showing the driven shaft
in section and one of the rocking yokes-in
position to hold one of the locking keys in

‘locking position :

" Fig. 6 is a view similar to Fi.g;v5., showing
the rocking yoke in position to hold the said
locking key in unlocked position; and

.. Fig. 7 is a fragmentary detail sectional

view of the parts shown in-Fig. 3, with the
exception that the abutment plate which con-
stitutes the locking shoulder on the rotative
member or gear wheel is so #rranged that its
contact face is in a plane at a greater incli--
nation to a vertical plane passing through
the axes of rotation of the key and shaft

~ than a plane passing through the contact

Specification of Letters Patent.

Patented Nov. 6, 191%..
1914. Serial No. 834,075. '

face of the abutmen. plate niusuaied 1u
Fig. 3. _ . '
Referring to the drawings, the gear cas-
ing 1 is provided with bearings 2 and 3 in
which are journaled the drive shaft 4 and
the transmission or driven shaft 5. Rigidly
secured upon one of said shafts, as herein
shown the drive shaft 4, is a plurality of
drive gears 6, 7, 8 and 9, which decrease in
size in the order named. Loosely mounted
upon the transmission shaft 5 is a plurality
of selective or loose gears or rotative mem-
bers 10, 11, 12 and 13, which increase in size
in the order named. The loose gears 10, 11
and 12 mesh with the.drive gears 6,7 and 8,
respectively, and provide the forward speeds
for the transmission shaft.” The lgose gear

13, which is the reverse gear,-meshes with -

an idle pinion 14 which 1s journaled in a
bearing 15 on the casing and meshes with
the drive gear 9. ' S
. Fach of the rotative members or gears 10,
11, 12 and 13 is provided in itg bore with a
locking recess 16 which extends circumfer-
entially of the bore a sufficient distance to
permit the loeking mechanism. to act prop-
erly, and is provided with flaring or beveled
sides 17. At the rear end of each recess; that
is the end directed away from the direction
of rotation of the gear, is a steel abutment

“plate 18 which is adapted to take the wear

of the locking mechanism on the gear,’ -
Extending longitudinally of the shaft 5 is

a pair of key seats 19 and 20 which are cir-
cular in cross-section, and in which are the
locking keys 21 and -22.
rounded on their inner sides complementally

‘with the key seats so as to permit them to

"rock freely in their seats, and have their
outer corners cut away, as at 23, for the

greater portion of their lengths so that they

will not- project out of the seats beyond the

periphery of the shaft in any position of the
key. The remaining portion of the key,
forming the locking lug 24, is curved trans-
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Said keys are
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versely on its outer face in the same arc as

the circumference of the shaft 5, so-that

when the key is in release position, as is-

100

shown in Figs. 4, and 6, said ‘portion or

lug will be flush with the periphery of the:

shaft, and the loose gears or rptative mem-

“,bers may travel over the samp and rotate

fréely on the shaft. Said lugs pre of length
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‘keys, that ig the arm 81 of each

to fit transverscly of the locking fecesses‘lﬁ
when they are ‘brought into register with

said recesses, and when in that position the

keys may be rocked to turn one edgé of the
lug up into the recess in position to abut
-against- the abutment plate 18, as shown
more clearly in Figs. 1 and 3, thereby lock-
ing the gear to the shaft. The ends 25 of

the lateral edges or.corners of the lugsehre
beveled longitudinally of the ‘key to . bear. -

against_the beveled sides 17 of the recesses
16, so that when the key is in locking rsi-
tion, with one edge turned up into the recess
16, longitudinal movement ‘of the key will
cause the Develed portion 25 of the lug. to
bear against thie beveled portion 17 ¢t the
recess, and since the beveled portion 25 is off
center on the key, the kev will Be rocked
baek to normal position where it may be
moved longitudinally of the shaft. " -

For'the purpose of moviig the keys lon-

gitudinally of the shaft to bring the Tocking
tugs 24 into and out of locking position with
respect to the various loose gears, a grooved
collar 26 is loosely mounted on the shift 5
outside of the casing 1, and the outer ends

of the keys 21 -and 2‘;2"éx~tenc1 throngh the -
collar.’ The key 21 is. provided with o boss

27 near its outer end and witli a yoke 28
at its outer end aund the key 22 is provided
with a boss 27* at its outer enil and a yoke
29 near-its outer end. -

yokes, with the latter situated on oppdsite

sides thereof, so that when the collar is

The  collar 26 is .
mounted on the shaft Detween ‘the lugs and "

moved longitudinally. of the shaft it Wil

move the keys therewith. “A forked lever 30
is connected with the “collar 26 which. is
slidably mounted on the shaft. .The lever
is adapted to operaté the keys Dy moving

the collay’ on.the shaft.

gears 10 and 12.to the shaft 5, and the lug
on the key 21-will Jock: the gears 11 and 13

gl

to. the.shaft. . ¢

~ The yokus 28 and 20 are off center on the
) %{oke, or the
arm which is on.the same side of

. . The Jugs 24 are so’

- #itdated on the, keys ‘that Doth  cauhot be |

-in locking position at the same time, and S0 -
that the lug on the key 22 will lock . the

; the key as
the locking edge.of: the Ing 24, is neaver the-

;

center of the key than is the arni 32, and the’

distunce; betieen, the arms is less.than the
diameter of the shaft.5. _Said yokes are
adapted-to rock.the keys 21 and .22 to bring
the lugs 24 intg and out of locking position.
For ‘this purpose: the - yokes. straddle the
shaft, which is provided on its sides alon

those_portions over which the yokes trave
with. -a..plurality ‘of -oppositely. disposed

rock the yoke. =~ s .-
The collar 2

notches and shoulders which are adapted to"

»

is.0f Suﬁicient;len:g{:h ‘ t;ij‘ sepa-

Tate the yokes .far enouglﬁ--apart g0 that,

the notches of the

neither yoke can travel in.

.U-shaped spring 49 is carried in an aperture

-terposed between, the
. vided with a motch 52 which

© 1,245,315

other yoke, and the notches are so disposed .
that when one key is in locking position the
other will be out of locking: position, and S0
that there. will be an.interval betweeii each
two selective gears when neither key will 54

~be in locking position and all of the gears

will run idle,

. To cperate the yoke 29 the shaft 5 is pro-
vided in one side with notehes 88 and 34
and shoulders 85 and 36, and in the other 5
side avith notches 87 and 38 and shoulders
39 micl 40, the notehes in one side being dis-

“posed oppesitely to the shoulders on the

other side. To.operite the yoke 28, tle shaft”
is'provided in one side with notches 41, 497 g9

sancd 43, and a shoulder 44, and in the other
Cside with a noteh 45 and shiouldeis 46, 47

and 48, which are’ likewise oppositely dis-*
posed, and the notches and shoulders for
the vole 28 ave arranged in the reverse or- 85
der to those for the yoke 29. The shoulders,
with the exception of the shoulder 48" are
provided by the surface of the shaft adja- -
cent to the uotches, while the shoulder 48 iz
provided by a piece attached to the side of &2
the shaft, and the noteh 43, which is oppo--
site the shoulder 48, iy deepel than the other ~
notches s0 as to throw the yoke 28.in the
reverse direction to lock the reverse gear 13

to the shaft 5. ‘ o .
- The jnner faces of the yoke arms ave
rounded or beveled, aud the sides of the -

85

,notches ave beveled so that when the collar
26 is moved longitudinally of the shaft the

voke wrms  will” travel easily out of the 105
notches and onto the shoulders and rock the

keys into and out of locking position.
... For the purpose of securing a quick rock-

ing action of the keys, esperially wlhen the
keys are being thrown to locking positiom, a 113
in the central portion of the yoke which ex-
tends transversely of . he key. Thespring
is hield in the yolse by fesns of a g0t seresy

30 whigh is catiied in the central portion of 134’

the yoke and bears on the spring. Thesides
of the spring lie in' recesses 1n the inner
faces of the yoke arms to points abont. dia-
metrically opposite on the shaff, and-then
said sides norniuily turn ir vardly from the 115

arms, in such » position that when tlie srin

is on a shoulder or routided portion of the
shaft, the efid of the spring will not be com-

pressed but will curve beneath 'the shaft,

and when the arrh is'in a notch the end of 124

the spring will be compressed by the arm

.against the bottom of the notch.”* .
- For the purpose of preventing the lugs 24

from causing the selective gears to wear

position, washers. 51 of hard metal are in-
' gears and each is pro-
h 52 w opens from the
aperture in the washer and is adapted to re-

.ceive a pin 53 on the shaft which causes the 139

ceccentric. when the lugs are out ‘of locking 325

»




1,246,518

washer to rutate with the shaft. Bach of

the loose gears is provided with a.notch 54
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‘position shown in Fig. 1 of the drawi

which permits the gear to be passed over the
pin 53 into position on the shaft 5.

The operation of the construction shown
is as follows: When the parts are,in the
[ flgs, the
gear 10 is locked to the shaft 5, and the gears
or rotative members 11, 12 and 13-are ol
ning idle. In this position the arm 32 “of
the yoke 29 is in the notch 33 of the shaft 5,
and the arm 31 is resting on the shoulder 39,
and the lug 24 of the key 22 is turned into
the locked recess of the gear 10. (See Figs.
1,8 and 5.) The end of the spring 49 ad-
jacent to the arm 32 is compressed against
the bottom of the notch 33 and tends to ro-
tate the key back to normal position. The
other end of the spring is relaxed, since it is
out of contact with the shaft. Also in this
position the arm 32 of the yoke 28 is on the
shoulder 46 and the arm 31 is in the notch
41, and the lug 24 of the key 21 is held in
release position at a point between the re-

" cesses 16 of the gears 12 and 11, but nearer

the recess in the gear 12. ' (See Fig. 1.)
‘When the collar 26 is moved away from
the gear casing the beveled portion 25 of.the
lug 24 engages the beveled edge of the re-
cess-16 of the gear 10 and tends to rotate the
key 22 back to normal or release position,
and at the same time the arm 31 of the yoke
29 passes off the shoulder 39 into the notch
37, and the arm 32 of said yoke passes out of
the notch 33 onto the shoulder 35, thereby
assisting in turning the key 22 back to nor-

mal position and retracting the lug 24 into
(See Fig. 6.)° This move-

the key seat 20.
ment compresses the end of the spring 49
against the arm 31 of the yoke 29 and re-
laxes the opposite end of the spring.. The

+ yoke 28 moves simultaneously with the yoke

45
50
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29, and at the point where the lug 24 of the
key 22 has just passed out of the locking
recess of 'the gear 10, the lug 24 of the key
21 is about to enter the recess of the gsar 11,
and none of the gears are locked to the
shaft. Further movement of the collar 26 in
the same direction brings the arm 32 of the
yoke 28 into the notch 45 and the arm 31 of

- said yoke onto the shoulder 44, theréby ro-

fating the key 21 to bring its lug 24 to lock-
ing position to lock the gear 11 on thé shaft.
Further outwjrd movement of the. collar
causes the key 22 to lock the gear 12 to the
shaft, and stilf further moveinent causes the
arm 32 of the yoke 28 to travel onto the
shoulder 48 and the arm 31 of said yoke to
travel into.the notch 43, thereby rockjng the

‘key 21 in the reverse direction to lock the re-

verse gear 13 to the shaft. When the collar

- 96 is moved in the opposite direction on the

shaft 5 the keys 21 and 22 travel inwardly
and lock the gears. in the reverse order.

‘There is a point between each two -adjacent’

a

gears where both keys are out of locking po-
sitioti, with the result that no power is then
applied to the shaft 5. The transmission de-
vice above described -and shownzconstitutes
the subject-matter of my prior Patsint No.
1,185,354, as aforesaid. .~ . ... |

Now referring to the features of construc-
tion in the locking lug 24 and the abutment
plate 18, these two elements constituting the

“¢clitteh mechanism forming the subject-mat-

ter of the present application, attertion is
particularly invited to Figs. 3 and 4 of the
drawings. As shown in said figures, the
locking lug 24.of each key 21, 22, is-pro-
vided with a flat contact face 24* adapted,
when the said lug extends beyond the-cir-
cumferential surface of the shaft 5, to en-
gage the shoulder formed by the abutment
plate 18. To bring the lug 24 into the posi:
tion just referred to, the locking key is ro-
tated or rocked within its key seat 19, 20, as
hereinbefore described. Referring to said
Figs. 3 and 4, the abutment plate 18 is lo-
cated laterally of a vertical plane’ passing
through the axes of rotation of the shaft 5
and the key 22, and substantinjly: parallel
thereto. -The inner face 18* of sald plate
constitutes the contact face thereof, and is
complementary to and adapted for contact
with the face 24° of the locking lug 24, and,
for reasons hereinafter pointed out, this con-

tact face of said plate is, by preference,
slightly inclined to the above mentioned-

vertical plane, that is, the contact face 18"

“lies in a plane inclined upwardly -toward

said vertical plane. By-veason of the lat-
eral displacement of the plate and the incli-
nation of its contact surface, as before sug-

~gested, an important result 1is ohtained -
‘which may be described as follows:

The pressure or force which is sustained
by. the lug 24, by reason of the contact he-
tween the said lug and the plate 18. 13 vb-
viously distributed and directed along' a
plurality of lines which are parallel. to each
other and. at. right angles to the contact face
182 - The greater pressure is of course, ex-
erted at theé base of the lug. Said lug 24.
when in contact with the plate 18, -has its
outer longitudinal edge in contact with the
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downwardly faclng surface of the locking -
recess 16, as shawn in Fig. 3, and any part -

to turn the same anyl key in a direction away
from the plate ighjresiste& by the periion‘of

the gear with w

_of the pressure &xerted on the lug tending -

120

¢h said lug is in contact. -

As a result, one of the component parts of o
the force exerted on the lug is in a direc- ' "

tion to force the key toward and into con-
tact with its seat. Consequent]v, the pres-

pressive force, which the parts are readily

sure on the lug and key is resisted by an'un-’

126

yielding part of the shaft 5. The key and
lug thereby are:subjected in part-to a com- "=

capable of understanding, due to. the shaft '}39'




-

5 taking up in Eart the pressure exerted on
the lug 24 by ¢t

is less tendency of the'lu
or broken off by the shotk

being sheatred
ue to the sudden

g contact of the lug with the abutment at the i

instant of engagement of the revolving gear

" wheel or rotative member and the non-rota-
tive drive shaft. ~This advantage is readily
Lappreciated by considering the conditions
10 were the abutment’ plate radlally arranged
with respect to theishaft-5.  If the said con-
.tdct face were on 4 line radial to the shaft;

. the pressure of the locking shoulder or platu

on the lug would tend to press the lug in the

15 direction oﬂ a liné tangential to the surface.
of the shaft, arid such pressnre would, tend.

to shear or br ealk off thepart of the lag which
projects outside of the cireumference of the
shaft, because the 'direct pressure of the
20 . shoulder would then be unresisted. by the

abutting of the lug against the gear wheel.

or rotative member and an opposed resist-
ing surface of the shaft. - “When, however,
the Iug and shoulder 18 .are arranged and

25 made as described.and shown, the px%'&.sure'

of -the locking shoulder against the shoul-
der-engaging portion of the lug, tends to
press the lug in a direction toward. its key
seat, so that the foree: or:strain. on the lug

30 is in part-a compresswe -one, tendmg to
crush the lug, and:ebviating the tendency to
shear or break off.its part which projects

" from the shaft and engages-said locking
‘shoulder on the wheel. The lug made as
described, therefore, is-.capable of with-
standing, W1thout injury, -4 pressure greatlv
‘in excess of that which it ‘would withstand
if subjected to a breaking or shearing strain
only. This. feature ;of construction in the
lug is applicable to any form of clutch hav-
ing a rocking or-oscillating locking lug and
need riot be limited .to an endwise shdable
key, as herein shown and described. . Should
the contact face 18* be radially disposed
with respect to the shaft 5, as just stated,
the key would sustain but a compqratlvely
small part of the force exerted. The addi-
tional inclination of the contact surface of

85

0

45

the lug and plate acts te direct the force of

the contact to a greater degree away from
.the tangential and. toward the axis of the
shaft.

For instance, ,111 Tlg ¢ I have shown an
abutment plate 60 $0 armnged that its con-
‘55 tact face 61 is- in a plfme at a greater de-

- gree of’ inclination to a vertical plane pass-

mO' through the.axes of rotation of the shaft

5 and the key 22 than the plane in which the
contact face 18* ofithe abutment plate 18 is

60 located.: As.a

- shown m said ;F1g. 7, the pressure or force

' which is sustamned bY he lug 24, when the
lagter 1s in.contact with the plate 60, is 'dis-

50

tributed and’ directed along plurahty of -

65 hneb parallel to_ each other and at rlght

I

e plate 18, and hence there.

“tative member to soud shaft; the contact

:--romuon of said shaft and sald key.

pesult of the arrangement’

1,245,3 15

angles to the contact faces of such parts,

f,and ‘at a .greater distance  away from the

tangentml and nearer the axis of the shaft

5.than:gained with the arrangement shown

in Fig. 8. In Fig. 7, the dotted line 62 rep- 7¢
resents one;of ‘such lines of the. force. As
shown, said -line 62 passes through the hase
of the contact face 61, through the lug and
body of the key 22, and into the sh(yff 5 op-
positéthe contact face 61, slightly below the y5

couter face of the key. Such line. therefore,

illustrates'-that a portion of such- force is-

stherefore resisted by a portion of the con-

¢ave face of the key seat. with which the
key is in contact. In the construction thus gg

‘deseribed. and shown in Fig. 7 the advan-
tages heretofOIe set out are ﬂccdemted and

the tendency to shear off the lug when the _

Jatter engages the plate 18 is reduced to the

minimum under the usual loads to which g3
the parts are subjected when in use.

The advantage of this construction of the
lug.and arrangement of the plate permits
the parts to withstand -excessive pressures
and impacts without Hability of injury and g¢
breakage. This feature of construction is
applicable to any form of clutch, ‘having a
rocking or oscillating locking lug, and
therefore 1 do not wish to be limited to the
partlcular construction or application here- 95
in illustrated and described.

_ I'claim as my invention:

1. The combination of a shaft pI‘OVlded !
with a concave key seat, a rotative member
mounted on said shaft and provided with an
internal shoulder, and a semi-cylindrical key
rockably mounted in said concdve key seat,
said key being provided with a lug adapted
to engage said shoulder, for locking said ro- -
tative member to said shaft, and the contact
faces of said lug and shoulder belng sub-
stantially flat.

2. Thecombination ofa rshaft provided Wlth
a concave key seat, a rotative member mount-
ed on said shaft and prov1ded with an in-
ternal shoulder, and a semi-cylindrical koy
rockably mounted in said concave key séit,”
said key being provided with a lug adapted -
to engage said shoulder, for lockmﬂr said'ro-"
i15.
faces of said lug and shoulder being stib-
stantially flat, and the contact face of s9id -

10¢

105

110

- shoulder bemg, when the latter isin contact® -

with said lug, In a plane substantially paral. '
lel to a plane passing through the axes. of 120

" 8. The: combination of a shaft provided:

‘with a key seat, s rotative member mountedon -
_said shaft, an abutment plate secured ‘to'said” "

rotative membe1 and . fornnng a lockmg 125
shoulder, and a key rockaBly mounted- in -’
said key seat sald key being provided with a = -
lug adapted to engage said plate, for Iockmg
smd rotative member to said shaft; the zon- -
tact face of sald plate and said lug bemg sub- 130

O owooout ;.‘;' f M
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s‘ta‘ntia‘lly flat, and the contact face of said as my invention I affix my signature in the/
plate beiig, when the latter is in contact presence of two witnesses, this 18th day of
with ‘said lug, in a plane laterally spaced April A. D. 1914.

from and slightly inclined outwardly toward LEON JAY CAMPBELL.
3 a plane )ﬂassing through the axes of rotation ~ Witnesses: - ‘
of said key and said shaft. Euveexe C. WaNN,

n testimony, that I claim the foregoing Maurice D. Hermax.




