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To all whom it may concern: 
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driven m mbers. 

Beit known that I, FREDERICK H. CHEYNE, 
a citizen of the United States, residing at 

- ton 15. Leading from each cylinder 12 is a 
passage 16 which communicates with a valve 
chamber 17 having a passage 18 which forms Indianapolis, in the county of Marion and a communication with the interior of casing 60 

State of Indiana, have invented certain new 
and useful Improvements in Speed-Varying 
Transmission, of which the following is a specification. 
The object of my invention is to produce 

a speed varying transmission mechanism by 
means of which any desired variation of 
speed between a driving member and a 
driven member may be obtained by a varia 
tion of circulation of a practically incom 
pressible liquid between the driving and 

It has heretofore been pro 
posed to produce a mechanism of this kind 
and a fair illustration of the type of such 
a construction is to be found in Patent No. 
912,487 issued Feb. 2, 1909, to P. M. Ramsey. 
In such a construction the flow of liquid pro 
duced by the interaction of one set of ele 

member and 
another set of elements carried by the driven 
member, is supposedly controlled by means 
of valves arranged in the line of flow, but in 
practice it is found that it is practically im 
possible to provide an ordinary valve mech 
anism by means of which the flow can be 
controlled with any degree of certainty or 
with a nicety of variation. It is for that 
reason that have abandoned all valve mech 
anism and, instead, have provided measuring 
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receptacles to definitely determine and meas 
ure the circulation of the controlling fluid. 
The accompanying drawings illustrate my 

invention. 
Figure 1 is an axial section of a mech 

anism embodying my invention; Fig. 2 a. 
section on line 2-2 of Fig. 1; Fig. 3 a sec 
tion on line 3-3 of Fig. 1: Fig. 4 an axial 
section of another form of my invention, 
and Fig. 5 a section on line 5-5 of Fig. 4. 

In the drawings, 10 indicates a rotatable 
pulley-like casing and 11 a shaft upon which 
the casing 10 is journaled. In the further 
description the casing 10 may be referred to 
as the driving member or driver, and the 
shaft 11 as the driven member. The casing 
10 is hollow and so mounted upon shaft 11 
as to be freely rotatable thereon, as fluid 
tight. Mounted within casing 10 is a series 
of motor cylinders 12 and a series of meas 
uring cylinders 13. Mounted within each 
motor cylinder 12 is a piston 14 and mounted 
within each measuring cylinder 13 is a pis 

10, and also having a passage 19 which forms 
a communication with an intermediate 
equalizing chamber 21 formed within casing 
10 but having no direct communication with 
the interior thereof. Similarly, each cyl 
inder 18 is provided with a passag 
forms a communication between its cylinder 
and the valve chamber 23 which is provided 
with a passage 24, giving access to the inte 
rior of casing 10, and a passage 25 giving ac 
ceSS to the chamber 21. Mounted in each 
valve chamber 17 is a valve 26 having a por 
tion 26 which may be brought into position 
to shift communication from passage 16 to 
assage 18 or from passage 16 to passage 19. 
ounted in each valve chamber 23 is a valve 

27 which is provided with a portion 27 
which is adapted to shift communication 
between passage 22 and passage 24 or pas 
Sage 22 and passage 25. Secured to or 
formed integral with shaft 11 in alinement 
with cylinders 12 is an eccentric 31, and in 
alinement with valve chamber 17 is an ec 
centric 32. Sleeved upon shaft 11 is a 
sleeve 38 which, at its inner end carries an 
eccentric 34 which is in alinement with valve 
chambers 23. Sleeve 33 is provided at its 
outer end with a lever 35 by means of which 
it may be rocked upon shaft 11, Sleeved 
upon sleeve 33 is a sleeve 36 provided at its 
outer end with an operating lever 37 and at 
its inner end with an eccentric 38 upon which 
is sleeved an eccentric ring 39, the eccen 
tricity of the eccentrics 38 and 39 being equal 
to half the eccentricity of eccentric 31 so 
that, when added together they will have 
an eccentric value equal to the eccentric 31, 
but, when opposed to each other, will have a 
resultant which is concentric with shaft 11. 
Thus far the mechanism illustrated in Figs. 
1, 2 and 3 is the same as the mechanism illus 
trated in Figs. 4 and 5. 
Turning now to Figs. 1, 2 and 3 it will be 

seen that two diametrically opposed pistons 
14 are rigidly carried by a cross head frame 
41 having a guideway 42 therein at right 
angles to the axis of the two pistons 14 
which it carries. Slidably mounted in its 
guideway is a block, 43 which is journaled 
Re; eccentric31. The other two diametric ally opposed pistons 14 are carried by a sim 
ilar cross head 44 which is provided with a 
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guideway 45 lying at right angles to the 
axis of these pistons 14, and therefore at 
right angles to the other guideway 42, and 
the block 43 is also arranged in its guide 
way 45. For the sake of compactness the 
cross head 44 is mounted within the slot or 
guideway 46 formed within cross head 41. 
Mounted upon eccentric 32 is a square block 
51 upon which is slidably mounted, a cross 
head 52 which carries two diametrically op 
posed valves 26, and a cross head 53 which 
similarly carries the other two diametric 
ally opposed valves 26. Similarly a square 
block 54 is mounted upon an eccentric ring 
39 and carries, a cross head 55 which carries 
two diametrically opposed pistons 15, and a 
cross head 56 which carries the other two 
diametrically opposed pistons 15. Mounted 
upon eccentric 34 is a square block 57 upon 
which is slidably mounted a cross head 58 
carrying two of the valves 27 and a cross 
head 59 carrying the other two of the valves 
27. For the purpose of adjusting the ec 
centric ring 39 relative to the eccentric 38, in 
either form shown, eccentric 34 or sleeve 33, 
is provided with a radial slot 61 in which is 
mounted a block 62 which is journaled upon 
a pin 63 carried by the eccentric ring 39. 
In the form shown in Figs. 4 and 5 the ec 

centric 31 carries an eccentric strap-71 to 
which is connected a series of pitmen 72 
which extend to the several pistons 14, one 
of said pitmen being rigidly connected to 
the strap 71 while the rest are pivotally con 
nected thereto. All of the pitmen are piv 
otally connected to their respective pistons. 
Similarly the eccentric ring 39 carries an 
eccentric strap 73 to which is connected a 
series of pitmen 74 which extend to the sev 
eral pistons 15. The eccentric 34 is provided 
with an annular flange 34 which is strad 
dled by rollers 76 carried by the valves 27 
and eccentric 32 is provided with a similar 
annular flange 32' which is similarly strad 
dled by rollers 77 carried by the valves 26. 
The operation is as follows: The entire 

interior of the casing 10, including all of 
the cylinders, valve chambers, passages, and 
chamber 21, is filled with a fluid, prefer 
ably an incompressible liquid such as a 
high grade of lubricating oil. Force is ap 
plied to casing 10, by means of a belt, train 
of gearing, or other driver, to rotate it, and 
lever 35 is anchored against movement. If 
the eccentric ring 39 is located upon eccentric 
38 so as to produce a maximum eccentricity, 
and movement of shaft 11 is resisted by an applied load, pistons 14 will be reciprocated 
in cylinder 12 and, valves 26 will be recipro 
cated in their chambers so that oil will be 
caused to flow from the interior of shell 10 
through passages 18 and 16 into cylinders 12 
and from Said cylinders through passages-16 
and 19 into chamber 21 and from thence 
through passages 25 and 22 into cylinders 
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13 and from thence through passages 22 and 
24 back into casing 10 and thence through 
passages 18 etc. The eccentricity of the 
combined eccentrics 38 and 39 being equal 
to the eccentricity of eccentric 31, and the 
pistons 15 being of the same size as the 
pistons 14, there will be a free circulation 
of oil through the system and consequently 
no material pressure will be exerted by the 
piston 14 on eccentric 31 and therefore there 
will be no rotation of shaft 11. Of course 
if the free circulation of the oil is not per 
mitted, by reason of the shape of the vari 
ous passages etc., there may possibly be a 
very slight movement of shaft 11 but a 
proper construction of the parts will pre 
vent movement. If now arm 37 be swung 
so as to rotate eccentric 38 within ring 39 
the position of the eccentrics relative to the 
cylinders 13 will not be changed but the 
amount of eccentricity will be diminished 
and consequently the stroke of the pistons 
15 will be diminished so that for a given 
number of strokes of pistons 15, i. e. for a 
given number of rotations of shell 10, a fewer 
number of strokes of pistons 14 will be re 
quired and a resistance will be offered to the 
free circulation of oil from cylinders 12 and 
this resistance acting through the connec 
tions between the pistons. 14 and shaft 11 
will cause a rotation of shaft 11 in the direc 
tion of rotation of casing 10, the amount of 
this rotation approximating, to a greater or 
less extent, the amount of rotation of the casing 10, depending upon the adjustment of 
the compound eccentric 38-39, the speed of 
shaft 11 reaching the speed of casing 10 
whenever the eccentricity of the compound . 
eccentric 38–39 is reduced to Zero at which 
time all reciprocation of the piston 15 is 
prevented, thus preventing any circulation 
of oil from one set of cylinders to the other, 
the parts being at this time locked to 
gether. It is true that, at this time, there 
will be a continued reciprocation of the 
valves 27 but this will result merely in a 
slight circulation of oil between the outer 
ends of the valve chambers 23 through the 
Interior of casing 10. . . 

I claim as my invention:- 
1. The combination of a driving member 

and a driven member, a set of fluid pumps, 
one element of said pumps connected to the 
driver and the other element of said pumps 
connected to the driven member, a set of 
measuring pumps, one of the elements there 
of being connected to the driving member, 
connections between the fluid pumps and the 
measuring pumps and return connections be 
tween the measuring pumps and the fluid 
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pumps, and means for varying the stroke 
of one set of pumps. 

2. The combination of a driving member 
and a driven member coaxial therewith, a set of fluid pumps, one element of said pumps 
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connected to the driver and the other element 
of said pumps connected to the driven mem 
ber, a set of measuring pumps, one of the ele 
ments thereof being connected to the driv 
ing member, connections between the fluid 
pumps and the measuring pumps and re 
turn connections between the measuring 
pumps and the fluid pumps, and means for 
varying the stroke of one set of pumps. 

3. The combination of a driving member 
and a driven member, a set of fluid pumps, 
one element of said pumps connected to the 
driver and the other element of said pumps 
connected to the driven member, a set of 
measuring pumps, one of the elements there 
of being connected to the driving member, 
connections between the fluid pumps and the 
measuring pumps and return connections be 
tween the measuring pumps and the fluid 
pumps, and means for varying the stroke of 
the measuring pumps. 

4. The combination of a driving member 
and a driven member coaxial therewith, a set 
of fluid pumps, one element of said pumps 
connected to the driver and the other ele 
ment of said pumps connected to the driven 
member, a set of measuring pumps, one of 
the elements thereof being connected to the 
driving member, connections between the 
fluid pumps and the measuring pumps and 
return connections between the measuring 
pumps and the fluid pumps, and means for 
varying the stroke of the measuring pumps. 

5. The combination of a driven shaft, a hollow fluid containing driving casing jour 
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naled on said shaft, a set of fluid pump cyl inders arranged within said casing, a set of 
pistons coöperating with said cylinders and 
eccentrically connected to the shaft, a set of 
measuring cylinders mounted within the cas 
ing, a set of coöperating pistons eccentrically 
Supported on the shaft, and connections be 
tween each set of cylinders and the interior 
of the casing and between the two sets of cylinders. 

6. The combination of a driven shaft, a hollow fluid containing driving casing jour 
naled on said shaft, a set of fluid pump cyl 
inders arranged within said casing, a set of 
pistons coöperating with said cylinders and 
eccentrically connected to the shaft, a set of 
measuring cylinders mounted within the cas 
ing, a set of coöperating pistons eccentrically 
Supported on the shaft, connections between 
each set of cylinders and the interior of the 
casing and between the two sets of cylinders 
and means for varying the eccentricity of 
the connection of one set of pistons with the 
shaft. - 

7. The combination of a driven shaft, a hollow fluid containing driving casing jour 
naled on said shaft, a set of fluid pump cylinders arranged within said casing, a set 
of pistons coöperating with said cylinders 

65 and eccentrically connected to the shaft, a 
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set of measuring cylinders mounted within 
the casing, a set of coöperating pistons ec 
centrically supported on the shaft, connec 
tions between each set of cylinders and the 
interior of the casing and between the two 
sets of cylinders, and means for varying the 
eccentricity of the connection between the 
measuring pistons and the shaft. 

8. The combination of a driven shaft, a 
hollow fluid containing driving casing jour 
naled on said shaft, a set of fluid pump cyl 
inders arranged within said casing, a set of 
pistons coöperating with said cylinders and 
eccentrically connected to the shaft, a set of 
measuring cylinders mounted within the cas 
ing, a set of coöperating pistons eccentric 
ally supported on the shaft, connections be 
tween each set of cylinders and the inte 
rior of the casing and between the two sets 
of cylinders, and valves for controlling the 
connections between the two sets of cylin 
ders and between each set of cylinders and 
the interior of the casing. 

9. The combination of a driven shaft, a 
hollow fluid containing driving casing jour 
maled on said shaft, a set of fluid pump cyl 
inders arranged within said casing, a set of 
pistons coöperating with said cylinders and 
eccentrically connected to the shaft, a set of 
measuring cylinders mounted within the 
casing, a set of coöperating pistons eccen 
trically supported on the shaft, connections 
between each set of cylinders and the inte 
rior of the casing and between the two sets 
of cylinders, means for varying the eccen- 100 
tricity of the connection of one set of pis 
tons with the shaft, and valves for control 
ling the connections between the two sets 
of cylinders and between each set of cylin 
ders and the interior of the casing. 

10. The combination of a driven shaft, a 
hollow fluid containing driving casing jour 
naled on said shaft, a set of fluid pump 
cylinders arranged within said casing, a 
set of pistons coöperating with said cylin- l10 
ders and eccentrically connected to the shaft, 
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a set of measuring cylinders mounted within 
the casing, a set of coöperating Risto C 
centrically supported on the shaft, connec 
tions between each set of cylinders and the 115 
interior of the casing and between the two 
sets of cylinders, means for varying the ec 
centricity of the connection between the 
measuring pistons and the shaft, and valves 
for controlling the connections between the 120 
two sets of cylinders and between each set of 
cylinders and the interior of the casing. 

11. The combination of a driven shaft, a 
fluid containing driving casing journaled 
thereon, a set of cylinders mounted within 125 
said casing, a set of coöperating pistons ec 
centrically connected to the shaft, a second 
Set of cylinders, a second set of pistons co 
operating with said second set of cylinders, 
a compound eccentric arranged between said 130 
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lating connections between the two sets of 
25 

4. 

second set of pistons and the shaft, means 
for rotating one of the members of said 
compound eccentric relative to the other to 
vary the effective eccentricity of the com 
pound eccentric, fluid circulating connec 
tions between the two sets of cylinders and 
between each set of cylinders and the inte 
rior of the casing, and means for controlling 
said fluid circulating connections. 

12. The combination of a driven shaft, a 
fluid containing driving casing journaled 
thereon, a set of cylinders mounted within 
said driving casing, a set of coöperating 
pistons eccentrically connected to the shaft, 
a second set of cylinders, a second set of pis 
tons coöperating with said second set of cyl 
inders, a compound eccentric arranged be 
tween said second set of pistons and the 
shaft, means for rotating one of the mem 
bers of said compound eccentric relative to 
the other to vary the effective eccentricity 
of the compound eccentric, and fluid circu 
cylinders, and between each set of cylinders 
and the interior of the casing. . 

13. The combination of a driven shaft, a fluid containing driving casing journaled 
thereon, a set of cylinders mounted within 
said casing, a set of coöperating pistons ec 
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centrically connected to the shaft, a second 
set of cylinders, a second set of pistons co 
operating with said second set of cylinders, 
a compound eccentric arranged between sai 
second set of pistons and the shaft, means 
for rotating one of the members of said. 
compound eccentric relative to the other to 
vary the effective Eg"EY of the com 
pound eccentric, fluid circulating connec 
tions between the two sets of cylinders and 
the casing, a set of valves arranged adjacent 
the first mentioned set of cylinders to alter 
nately connect the same with the interior of 
the casing and with an intermediate cham 
ber, operating connections between said 
valves and the shaft, a second set of valves 
arranged adjacent the second set of cylin 
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ders to alternately connect the same with the 
interior of the chamber and with the inter 
mediate chamber, and operating connec 
tions between said valves and the shaft, 
In witness whereof, I have hereunto set 

my hand and seal at Indianapolis, Indiana, 
this thirteenth day of August, A. D. one 
thousand nine hundred and nine. 

FREDERICK H. CHEYNE, L, s. 
Witnesses: . 

ARTHURM. HooD, 
THOMAs W. McMEANs. 
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