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UNITED STATES 
LEON JAY CAMIPBELI, 

CU 

1,245,315. 
Application filed April 24, 

To call thon, it may concern: 
Be it known that I, LEON JAY CAMPBELL, 

a citizen of the United States, and a resi 
dent of Chicago, 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. 
This invention relates to a clutch mecha 
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nism, and more particularly to that type of 
15 such device best adapted to be applied to 

power transmission devices or variable speed 
gearing mechanisms, gf the type shown and 
described in my prior Patent No. 1,135,354, 
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 

a transmission gearing construction embody 
ing a clutch mechanism constructed in ac 
cordance with my invention; 

Fig. 2 is a view in vertical section of the 
transmission device shown in Fig. 1; 

Fig. 3 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: 

fig. 4 is a view similar to Fig. 3, showing 
the locking key in unlocked position; haft 

shaft Fig. 5 is a view showing the driven 
in section and one of the rocking yokes in 
osition to hold one of the locking keys in E. position: 
Fig.6 is a view similar to Fig. 5 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 arranged 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 
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face of the abutmel... plate Lusurateui iu 
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 loose gear 
18, which is the reverse gear, meshes with 
an idle pinion 14 which is journaled in a 
bearing 15 on the casing and meshes with 
the drive gear 9. 

Each of the rotative members or gears 10, 
11, 12 and 13 is provided in its bore with a 
locking recess 16 which extends circumfer 
entially of the bore a sufficient distance to 
permit the locking 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. Said keys are 
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 
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 shown in Figs. 4, and 6, said portion or 
lug will be flush with the periphery of the 
shaft, and the loose gears or rotative mem 

*bers may travel over the same and rotate 
freely on the shaft. Said lugs are of length 

55 

60 

65 

75 

80 

85 

90. 

1. 

95. 

100 

05 

  



to fit transversely of the locking recesses. 16 
when they are brought into register with 
said recesses, and when in that position the 
keys may be rocked to turn one edge 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 
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bear against the beveled portion 17 ot the 
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ing the gear to the shaft. The ends 25 of 
the lateral edges or corners of the lugs are 
beveled longitudinally of the key to bear. 
against the beveled sides 17 of the recesses 
16, so that when the key is iri locking posi 
tion, with one edge turned up into the recess 
16, longitudinal movement of the key will 
cause the beveled portion 25 of the lug to 

recess, and since the leveled portion 25 is off 
center on the key, the key will be rocked 
back to normal position where it may be 
moved longitudinally of the shaft. 

For the purpose of moving the keys lon 
gitudinally of the shaft to bring the locking 
lugs 24 into and out of locking position with 
respect to the various loose gears, a grooved 
collar 20 is loosely mounted on the shaft 5 
outside of the casing 1, and the outer ends 
of the keys 21 and 22 extend through the 
collar. The key 21 is provided with a boss 
27 near its outer end and witli, a yoke 28 
at its outer end and the key 22 is provided 
with a boss 27 at itscorter ent and a yoke 
29 near . its outer end. 

yokes, with the latter situated on opposite 
sides thereof, so that yhen the collar is 
moved longitudinally of the shaft it will 
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 operate the keys by moving 
the collar on the shaft. The lugs 24, are so 
situated on the keys that, bóth caniot be in lockingposition at the same time, and so 
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to the shift. . . . 

that the lig on the key 22 will lock the 
gears 10 and 12 to the shaft 5, and the lug 
on the key, 21 will lock, the gears 11 and 13 

- The yokes 28 and 29 are of center on the 
keys, that is the arm 31 of each yoke, or the 
arm which is on the same side of the key as 
the docking edge of the lug 24 is nearer the 

earni 32, and the center of the key than is the arni 
distance, between the arms is less than the diameter of the shaft:5. Said yokes are 
ERES rock, the keys 21 and 22 to bring ugs 24 into and out of locking position. 
For this purpose, the yokes straddle the 
shaft, which is provided on its sides alon 
those portious over which the yokes trave 
with a plurality of oppositely, disposed 
rock the yoke. . ; 
The collar 26 is of sufficient length to sepa 

notches and shoulders which are adapted to 

rate the yokes' far SNE so E. 
e notches of the neither yoke can travel int. 

The collar 36. is.. 
mounted on the shaft between the lugs and 
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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 sg 
that there will be an interval between each 
two selective gear's when neither key will beia locking position and all of the gears will run idle, 
To operate the yoke 29 the shaft 5 is pro 

vided in one side with notches 33 and 34 

39 a nel 40, the notches in one sicle being dis 
posed oppositely to the shoulders on the 
other side. To operate the yoke 28, the shaft 

and shoulder's 85 and 36, and in the other 75 
sile with notches 37 and 3S and shoulders 

is provided in oie side with notches 41,4280 
and 43, and a shoulder 44, and in the other 
side with a notch 45 and slotildeis 46, 47 
and 4S, which are likewise oppositely dis-, 
posed, and the notches and shoulders for 
the yoke 2S acs arranged in the reverse or- si 
cler to those for the yoke 29. The shoulders, 
with the exception of the shoulder 48, are 
provided by the surface of the shaft adjl 
cent to the lotches, while the shoulder 4S is 

i. 

provided by a piece attached to the side of g3 
the shaft, and the notch {3, which is oppo 
site the shoulder 48, is decljei than the other 
notches so as to throw the yoke 28, in the 
leverse direction to lock the reverse gear 13 
to the shaft 5. 
The inner faces of the yoke arms are 

l'ounded or beveled, and the sides of the 
notches are leveled so that when the collar 
26 is moved longitudiinally of the shaft the 

Out of the les, yoke arms will travel easily 
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, especially when the 

9. 

o . A - - . . ." keys are being throw u to locking positi. in a 3 y s w s 3.3 
U-shaped spring 49 is carried in an aperture 
in the central portion of the yoke which ex 
tends transyersely of he key. The spring 
is held in the yoke by fe:ns of a st' screw 
50 which is car, ied in the central portion of lio 
the yoke and bears on the spring. The sides 
of the spring lie in recesses in the inner 
faces of the yoke arms to points albot, dia 
metrically opposite on the shaft, and then 

is on a shoulder or rounded portion of the 
shaft, the end of the spring will not be com 
pressed but will curve beneath the shaft, 

said sides norhii.ily turn ir. Yardly from the 115 
arms, in such a position that when the arm 

and when the arm is in a notch the end of 120 
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 
terposed between the gears and each is pro; 
vided with anotch 52 which opens from the aperture in the washer and is adapted to re 

eccentric when the lugs are out of locking 125 

ceive a pin 53 on the shaft which causes the 130 
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washer to rotate with the shaft. Each 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 figs, the 
gear 10 is locked to the shaft 5, and the gears 
or rotative members 11, 12 and 13 are tai 
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, 3 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 
the key seat 20. (See Fig. 6.) 
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 
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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 gear 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, thereby ro 
fating the key 21 to bring its lug 24 to lock 
ing position to lock, the gear 11 on the shaft. 
Further outward movement of the collar 
causes the key 22 to lock the gear 12 to the 
shaft, and still further movement 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 rocking the 
key 21 in the reverse direction to lock the re 
verse gear 13 to the shaft. When the collar 
26 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 

This move 
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gears where both keys are out of lockingpo 
sition, with the result that no power is then 
applied to the shaft 5. The transmission de 
vice above described and shown constitutes tle subject-matter of my prior Patent No. 
1,135,354, as aforesaid. Now referring to the feature of construc 
tion in the locking lug 24 and the abutment 
plate 18, these two elements constituting the 
clutch mechanism forming the subject-mat 
ter of the present application, attention 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 substantially parallel 
thereto. The inner face 18 of said 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 reason of the lat 
eral displacement of the plate and the incli 
nation of its contact surface, as before sug 
gested, an important result is obtained 
which may be described as follows: 
The pressure or force which is sustained 

by the lug 24, by reason of the contact 1e 
tween the said lug and the plate 18. is b 
viously distributed and directed alonga plurality of lines which are parallel to eash 
other and at right angles to the contact face 
18. The greater pressure is of course, ex 
erted at the 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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115. 
downwardly facing surface of the locking 
recess 16, as shain in Fig. 3, and any part . 
to turn the same and key in a direction away from the plate is resisted by the portion of 
the gear with which said lug is in contact. . . . . 

of the pressure exerted on the lug tending. 
120 

As a result, one of the component parts of 
the force exerted on the lug is in a direc- ". . . 
tion to force the key toward and into con- . 
tact with its seat. Consequently, the pres 
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 
pressive force, which the parts are readily 
capable of understanding, due to this shaft 180 
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5 taking up in E. the pressure exerted on 
the lug 24 by t 
is less tendency of the lug being sheared 
or broken off by the shoek due to the sudden 
contact of the lug with the abutment at the 
instant of engagement of the revolving gear 
wheel or rotative member and the non-rota 
tive drive shaft. This advantage is readily 

-appreciated by considering the conditions 
O 

5 

20 

25 

30 

were the abutment plate radially arranged 
with respect to theishaft 5. If the said con 
tact face were on a line radial to the shaft, 
the pressure of the locking shoulder or plate 
on the lug would tend to press the lug in the 
direction of a line tangential to the surface, 
of the shaft, and such pressure would, fend. 
to shear or break off the part of the lug which 
projects outside of the circumference of the 
shaft, because the direct pressure of the 
shoulder would then be unresisted by the 

e plate 18, and hence there. , 

abutting of the lug against the gear wheel. 
or rotative member and an opposed resist 
ing surface of the shaft. When, however, 
the lug and shoulder 18 are arranged and 
made as described and shown, the pressure 
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 force: or strain on the lug 
is in part a compressive one, tending to 
crush the lug, and obviating the tendency to 
shear or break off its part which projects 
from the shaft and engages said locking 
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shoulder on the wheel. The lug made as 
described, therefore is capable of with 
standing, without injury, a pressure greatly 
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 not be limited to an endwise slidable 
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 comparatively 
small part of the force exerted. The addi 
tional inclination of the contact surface of 
the lug and plate acts to direct the force of 
the contact to a greater degree away from 
the tangential and toward the axis of the 
shaft. w 's.' . . . . . . * , 

For instance, in Fig. 7 I have shown an 
abutment plate, 60 so, arranged that its con 
tact face 61 is in a plane at a greater de 
gree of inclination to a vertical plane pass 
ing through the axes of rotation of the shaft 
5 and the key 22 than the plane in which the 
contact face 18° of the abutment plate 18 is 
located. As a result of the arrangement 
shown in said Fig. 7, the pressure or force 
which is sust 
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d by the lug 24, when the 
latter is in contact with the plate 60, is dis 
tributed and directed along plurality of 
lines, parallel to each other and at right 
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angles to the contact faces of such parts, 
and at a greater distance away from the. 
tangential and nearer the axis of the shaft 
5. than gained with the arrangement shown 
in Fig. 3. In Fig. 7, the dotted line 62 rep 
resents one of such lines of the force. As 
shown said line 62 passes through the base 
of the contact face 61, through the lug and 
body of the key 22, and into the shaft 5 Op 
posite the contact face (51, slightly below the 
router face of the key. Such line, therefore, 

7 

illustrates that a portion of such force is 
therefore resisted by a portion of the con 
cave face of the key seat with which the 
key is in contact. In the construction thus 
described and shown in Fig. 7 the advan 
itages heretofore set out are accelerated, and 

86 

the tendency to shear off the lug when the 
latter engages the plate 18 is reduced to the 
minimum under the usual loads to which 
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 liability of injury and 
breakage. This feature of construction is 
applicable to any form of clutch, having a 
rocking or oscillating locking lug, and 
therefore I do not wish to be limited to the 
particular construction or application here 
in illustrated and described. 

I claim as my invention: 
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1. The combination of a shaft provided 
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 concave key seat, 
said key being provided with a lug adapted 

OC 

to engage said shoulder, for locking said ro 
tative member to said shaft, and the contact 
faces of said lug and shoulder being sub 
stantially flat. : 

2. The combination of a shaft provided with 
a concave key seat, a rotative member mount 
ed on said shaft and provided with an in 
ternal shoulder, and a semi-cylindrical key 
rockably mounted in said concave key seat, 
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said key being provided with a lug adapted . 
to engage said shoulder, for locking said ro 
tative member to said shaft; the contact 
faces of said lug 

15. 
and shoulder being sub 

stantially flat, and the contact face of said 

lel to a plane passing through the axes of 
-rotation of said shaft and said key. ' 

shoulder being, when the latter is in contact 
with said lug, in a plane substantially paral 

3. The combination of a shaft provided. 
with a key seat, a rotative member nounted on 
said shaft, an abutment plate secured to said 
rotative member and forming a locking 25 
shoulder, and a key rockably mounted in 
said key seat, said key being provided with a 
lug adapted to engage said plate, for locking 
said rotative member to said shaft the coh 
tact face of said plate and said lug being sub 

& 
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stantially flat, and the contact face of said as my invention I affix my signature in the 
plate being, 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. 

5 a plane passing through the axes of rotation Witnesses: 
of said key and said shaft. EUGENE C. WANN, 
In testimony, that I claim the foregoing MAURICE. D. HeRMAN. 

  


