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to all whom it may concern: 
Be it known that I, CHARLEs A. SAw 

TELLE, a citizen of the United States, resid 
ing a , Sacramento, in the county of Sacra 
mento and State of California, have in 
vented new and useful Improvements in 
Fluid-Clutches, of which the following is a 
specification. 
This invention relates to a variable speed 

clutch, and particularly pertains to a clutch 
of the hydraulic type. 

It is the object of this invention to pro 
vide, a clutch of the hydraulic type in 
which the use of gear teeth and valves is 
dispensed with and by which a driven shaft 
may be rotated at various speeds from a uni 
formly driven drive shaft, and which ob 
'viates the use of pulleys, gears and other 

20 
transmission devices commonly employed 
for this purpose. 
Another object is to provide a clutch of 

the above character, which is simple in con 

25 

struction, efficient in operation and not 
liable to get out of order, and by means of 
which the drive shaft and the driven shaft 
may be readily connected and disconnected, 
as desired. 
Other objects will become apparent in 

the following description. 
30 The invention consists of the parts and 

the combination and construction of parts 
as hereinafter more fully described and 
claimed, having reference to the accompany 
ing drawings, in which 

35. Figure 1 is a vertical section of the in 
vention. Fig. 2 is a section on the line XX, 
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Fig. 1. Fig. 3 is a detail and side eleva 
tion of the groove and cams and the mecha 
nism for operating same. Fig. 4 is a section 
on the line Y Y, Fig. 1, showing the vanes 
in elevation. 

In the drawings. A represents a drive 
shaft and B is a shaft to be driven. Rigidly 
Inounted on the shaft B is an elliptical cas 
ing or housing 2, which may be of any suit 
able construction, and is closed at both ends; 
one being closed by means of a removable 
plate 3 on which an outwardly extending 
hub 4 surrounding the shaft A is formed. 
The shaft A extends through the hub. 4 into 
the interior of he casing 2 and has a cylin 
der 5 mounted on its inner end which cylin 
der 5 is adapted to be rotated within the 
casing 2 with its periphery contacting the 
inner surface of the elliptical casing 2 at 

diametrically opposed points on the minor 
diameter of the latter, as shown in Fig. 2. 
The casing 2 being elliptical and the cylin 
der 5 circular, crescent shaped chambers C 
and ID are formed between the casing 2 and 
cylinder 5 on diametrically opposite sides of 
the latter, which spaces are filled with any 
suitable fluid or semi-liquid. 

Slidably mounted and guided in the cyl 
inder 5 are a series of blades or vanes 6, in 
flhis case seven in number; which vanes are 
designed to be advanced outwardly beyond 
or retracted within the periphery of the 
cylinder 5, through the guide slots in the 
cylinder, and are so designed as to extend 
the full width of the inner circumferential 
wall of the casing 2 in the chamber's C-D. 
Mounted on the inner end of each vane 

6 is a pin 7 which extends through a slot 
formed in the cylinder 5 and has a roller S 
revolubly mounted thereon. The rollers S 
are designed to travel in a cam groove 9 
which is formed on a divided sleeve a and 
which groove is adapted to be elongated. 
and contracted by spreading the divided 
sleeve (, or drawing it together, as will pres 
ently be described so as to case the vanes 
6 to move back or forth in the cylinder 5. 
The operation of extending or contracting 

the cam groove 9 by separating the divided 
sleeve ( or drawing it together, is accom 
plished by means of oppositely disposed ec 
centric's 10 and 10 formed on a sleeve 11 
not inted on the shaft A. Straps 12 and 
12 pass around the eccentrics 10 and 10 
respectively, and are pivotally connected at 
diametrically opposed points to the two 
halves of the divided sleeve (, as shown in 
Figs. and 2. 
In the operation of the invention, the 

sleeve 11 is rotated by means of a pin 13 
which is mounted on a collar 14 slidable 
longitudinally on the hub 4; the pin 13 
extending through a slot in the hub 4 and 
projecting into an angularly disposed 
groove 15 formed on the sleeve 11. The 
sleeve 11, when rotated by the pin 13, causes 
the eccentrics 10 and 10 to advance or re 
tract the halves of the divided sleeves a--a 
through the eccentric straps 12 and 12' 
which clongates the can groove 9. in such 
manner that the vanes 6 will be caused to 
project into the chambers C and D between 
the cylinder 5 and casing 2 when the cyl 
inder 5 is rotated with the drive shaft A. 
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It will be observed that when the cylinder 
5 is rotated with the divided sleeve a in its 
innermost position, the vanes 6 will not ex 
tend into the chambers C and D, so that 
the cylinder will travel freely within the 
casing 2 and there will be no movement of 
the latter; but when the tips of the vanes 6 
are caused to project into the chambers C 
and D and contact the inner circumferential 
wall of the casing 2 as before described, the 
liquid in these spaces acts to block the ro 
tary movement of vanes 6 and cylinder 5 
with the effect of causing the casing 2 and 
shaft B to travel in unison with the cyl 
inder 5 and shaft A. By varying the extent 
of the projection of the vanes 6 into the 
chambers C-D the speed of rotation of the 
casing 2 and shaft B in relation to the 
speed of the cylinder 5 and shaft. A will be 
varied, for the reason that the liquid in the 
chambers C-D will only partially retard 
the movement of the vanes 6 in relation to 
the casing 2; the vanes 6 then traveling 
through the liquid at a speed proportional 
to the amount of blade area extending there 
in. By this arrangement, any desired speed 
may be given the shaft B from the shaft. A 
from an extremely low speed to a high speed 
equaling that of the shaft A, or the drive 
shaft A may be rotated independent of the 
Means are provided for preventing slip 

page when the shaft B is to be rotated at 
high speed; which slippage would be oc 
casioned by leakage of the liquids in the 
chambers C-D around the ends and edges 
of the vanes 6. This means is here shown 
as consisting of a toothed clutch-member 16, 
slidable on the shaft A and which is con 
nected to the sleeve 14 on the hub 4 in such 
manner as to be reciprocated in unison there 
with; the clutch member 16 engaging teeth 
17 on the outer end of the hub 4, when the 
sleeve 14 has been moved to its innermost 
position on the hub 4 and in which position 
the pin 13 will have caused the sleeve 11 
to turn one-half of a revolution to throw 
the divided sleeve a into its outermost posi 
tion; the end portion of the diagonal slot 15 
extending parallel with the axis of the 
sleeve 11 to admit the sleeve 14 being moved a short distance without operating the 
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sleeve 11 and which movement is sufficient to 
throw the clutch member 16 into engage 
ment with the hub 4. - 
The clutch member 16 is keyed on the 

shaft. A so that when it is engaged with the 
hub 4, the latter will be caused to rotate in 
unison with the shaft A. By this arrange 
ment the shaft B may be driven direct from 
the shaft A on the high speed. 

If desired, the whole interior of the cas 
ing 2 may be filled with the liquid before 
mentioned, so as to obviate any difficulty arising from leakage of the liquid through 
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the guide slots in the cylinder 5, and means 
are provided for insuring the chambers 
C-D being maintained in a completely 

| filled condition. 
This means is here shown as consisting of 

a series of passages, indicated at b-c-d and 
e, which are formed in the casing 2 and lead 
from the outer ends of the crescent shaped 
chambers C and D to a suitable point com 
municating with the space inclosed by the 
cylinder 5. The passages b-0-d aude 
are each provided with a check valve, indi 
cated at f, which valve is designed to open 
toward the chambers C and D. 
From the foregoing it will be seen that 

when the cylinder 5 and vanes 6 are ro-. 
tated in either direction any liquid that may 
leak from the chambers C and D will be 

according to the direction of rotation; the 
vanes 6 creating a suction as they pass over 
the outer openings of the passages, so as to 
draw or pump what liquid is necessary to 
completely fill the chambers C and D be 
tween the vanes 6. By this arrangement 
the chambers C and D may be maintained 
in a filled condition. 
The operation of the invention is as fol 

lows: When it is desired that no motion be 
given the shaft B from the shaft A, the 
vanes 6 are caused to retain their innermost 

when the shaft A is rotated; the casing 2 
remaining stationary. When it is desired 
to rotate the shaft B in unison with the 

to the inner periphery of the casing 2, as 
before described, which action locks the cyl 
inder 5 on the shaft A and casing 2 on the 
shaft B together. 
speeds in relation to the shaft A by vary. 
6 beyond the outer periphery of the cylin 
der-5, as before described. 
I claim and desire to secure by Letters Pat 
ent is 

1. A variable speed clutch comprising an 
elliptical housing, a cylinder revoluble 
therein and disposed centrally thereof with 
cumferential wall of the housing at dia 
metrically opposed points, a series of vanes 
slidably mounted in said cylinder, and 
means for positively advancing and retract 

replaced through the passages b-e or c-d. 

position in the cylinder 5 which allows: the 
latter to revolve freely within the casing 2 - 

shaft A, the vanes 6 are caused to extend 

ing the extent of the projection of the vanes 
10 
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The shaft B may be rotated at various. 

Having thus described my invention, what 

15 

its outer periphery contacting the inner cir 
20 

ing said vanes, said means including a di vided expansible member, the parts of which 
are connected to the inner ends of the vanes. 

elliptical housing, a cylinder revoluble 
therein and disposed centrally thereof wit 

2. A variable speed clutch comprising an 
25 

its outer periphery pontacting the inner cir 
cumferential wall if the housing at dia- 130 
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metrically opposed points, a series of vanes 
slidably mounted in said cylinder, means for 
advancing and retracting said vanes, said 
means consisting of a cam groove, rollers on 
said vanes adapted to travel in said groove, 
and means whereby said groove may be ex 
panded and contracted. 

3. A variable speed clutch compirising an 
elliptical housing, a cylinder revoluble 
therein and disposed centrally thereof with 
its outer periphery contacting the inner cir 
cumferential wall of the housing at diamet 
rically opposed points, a Series of vanes slid 
ably mounted in said cylinder, means for ad 
vancing and retracting said vanes, said 
means consisting of a cam groove, means 
whereby said groove may be expanded and 
contracted, said means including a divided 
sleeve on which the can groove is formed, 
and a mechanism for reciprocating the 
halves of the divided sleeve in opposite di 
I'e?tions. 

4. A variable speed clutch comprising an 
elliptical housing, a cylinder revoluble 
therein and disposed centrally thereof with 
its outer periphery contacting the inner cir 
cumferential wall of the housing at diamet 
rically opposed points, a series of vanes slid 
ably mounted in said cylinder, means for 
advancing and retracting said vanes, said 
means consisting of a can groove, means 
whereby said groove may be expanded and 
contracted, said means including a divided 
sleeve on which the cam groove is formed, a 
mechanism for reciprocating the halves of 
the divided sleeve in opposite directions, 
said mechanism embodying a pair of eccen 
trics, a sleeve on which said eccentrics are 
mounted, straps on said eccentrics connected 
to the divided sleeve, and means for ro 
tating said eccentric carrying-sleeve exterior 
of the casing. 

5. In a variable speed clutch, an elliptical 
casing, a cylinder therein, the outer diam 
eter of said cylinder corresponding to the 
minor diameter of the interior of said cas 
ing, the cylinder being positioned centrally 
of the casing to form a pair of oppositely 
disposed crescent shaped chambers between 
the cylinder and casing, a series of vanes in 
said cylinder adapted to be extended into 
and withdrawn from the chambers, and a 
divided expansible sleeve the parts of which 
are connected to the vanes for positively 
moving the latter in and out of the chann 
bers. 

6. In a clutch, the combination with a 
drive shaft and a driven shaft, of an ellip 
tical casing mounted on the driven shaft, 
a cylinder mounted on the drive shaft and 
disposed within said elliptical casing and di 
viding the interior of the casing into two 
compartments, a series of vanes not intel 
in said cylinder, and means including a 
divided expansible member having a cam 

3. 

groove for reciprocating said vanes to pro 
ject them successively into the compart 
ments and to withdraw them therefronn. 

7. In a clutch, the combination with a 
drive shaft and a driven shaft, of an ellip 
tical casing mounted on the driven shaft, a 
cylinder mounted on the drive shaft and dis 
posed within said elliptical casing and di 
viding the interior of the casing into two 
compartments, a series of vanes mounted in 
said cylinder, means for reciprocating said 
vanes to project them successively into the 
compartments and to withdraw them there 
from, said means including a roller on each 
of said vanes, a cam groove in which said 
rollers are adapted to travel, and means for 
expanding and contracting said cam groove. 

8. In a clutch, the combination with a 
drive shaft and a driven shaft, of an ellipti 
'al casing mounted on the driven shaft, a 
cylinder mounted on the drive shaft and dis 
posed within said elliptical casing and di 
viding the interior of the casing into two 
compartments, a series of Vanes mounted in 
said cylinder, means for reciprocating said 
ranes to project them successively into the 
compartments and to withdraw them there 
from, said means including a roller on each 
of said vanes, a can groove in which said 
rollers are adapted to travel, means for ex 
panding and contracting said cam groove, 
said means including a divided sleeve on 
which said cam groove is formed, and ec 
centrics for reciprocating the parts of the 
sleeve in opposite directions. 

9. In a clutch, the combination with a 
drive shaft and a driven shaft, of an ellip 
tical casing mounted on the driven shaft, a 
cylinder nounted on the drive shaft and dis 
posed within said elliptical casing and divid 
ing the interior of the casing into two con 
partments, a series of vanes mounted in said 
cylinder, neans for reciprocating said vanes 
to project them successively into th com 
partments and to withdraw then therefron, 
said neans including a roller on each of Said 
anes, a cam groove in which said roller's 

are adapted to travel, means for expanding 
and contracting said can groove, said means 
consisting of a divided sleeve on which said 
cam groove is formed, eccentrics for recipro 
rating the parts of the sleeve in opposite di 
rections, a sleeve on which said eccentrics 
are mounted, and means for rotating said 
sleeve exterior of the casing independent of 
the drive shaft. 

10. In a clutch, the combination with a 
drive shaft and a driven shaft, of an ellip 
tical casing no inted on the driven shaft, a 
cylinder mounted on the drive shaft and dis 
posed within said elliptical casing and di 
viding the interior of the casing into two 
compartments, a series of vanes mounted 
in said cylinder, means for reciprocating 
said vanes to project them successively into 
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4. 
the compartments and to withdraw them. 
therefrom, said means including a roller on 
is of said vanes, a cam groove in which 
said rollers are adapted to travel, means for 
expanding and contracting said cam groove, 
said means consisting of a divided sleeve 
on which said cam groove is formed, eccen 
trics for reciprocating the parts of the 
sleeve in opposite directions, a sleeve on 
which said eccentrics are mounted, means 
for rotating said sleeve exterior of the cas 
ing independent of the drive shaft, and 
valved passages leading from the ends of 
said crescent shaped chambers from a point 
near the inner periphery of the casing to a 
point near the center of the casing. 

11. In a clutch, the combination with a 
drive shaft and a driven shaft, of an ellip 
tical casing lounted on the driven shaft, a 
cylinder anointed on the drive shaft and 
disposed within said elliptical casing and 
dividing the interior of the casing into 
two compartments, a series of vanes mounted 
in said cylinder, means for reciprocating 
said vanes to project them successively into 
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the compartments and to withdraw them 
therefrom, said means including a roller 
on each of said vanes, a cam groove in 
which said rollers are adapted to travel, 
means for expanding and contracting said 
cam groove, said means consisting of a di 
vided sleeve on which said cam groove is 
formed, eccentrics for reciprocating the 
parts of the sleeve in opposite directions, a 
sleeve on which said eccentrics are mounted, 
means for rotating said sleeve exterior of 
the casing independent of the drive shaft, 
valved passages leading from the ends of 
said crescent shaped chambers from a point 
near the inner periphery of the casing to a 
point near the center of the casing, and a 
clutch member on the drive shaft for engag 
ing said casing on the driven shaft. 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
witnesses. 

CHARLES A SAWTELLE. 
Witnesses: 

CEIARLES EDELMAN, 
ZETA HASTINGS. 
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