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24,064 
OTARY PUMP AND MOTOR HYDRAULC 

TRANSMISSION 

claton M. welch, sault Sainte Marie, Mich. 
o No. 2,658,344, dated November 10, 1953, Serial 

e. 292.60s, June 10, 1952. Application for reissue 
June 1, 1954, Serial No. 434,097 

17 Claims (C. 60-53) 
Matter enelosed in heavy brackets appears in the 

patent but forms no part of this reissue specifi 
matter printed in italics indicates the additions 

and by reissue. 

This invention relates to hydraulic power transmissions 
and more particularly to a transmission for connecting 
a power source, such as an automotive vehicle engine, 
to power driven means, such as the traction wheels of 
the vehicle, and automatically adjusting the speed and 
torque factors of the power delivered to the driven means 
in accordance with variations in the load on the driven 
s 

It is among the objects of the invention to provide 
an improved hydraulic transmission of unitary construc 
tion which can be easily mounted on a suitable support, 
such as the frame of an automotive vehicle, and driv 
ingly connected between a power source, such as a vehicle 
engine, and a driven means, such as a vehicle propeller 
shaft or differential unit connected in turn to the trac 
tion wheels of the vehicle; which is effective to vary 
the torque and speed factors of the power delivered to 
the driven means in accordance with variations in the 
load on the driven means to increase the torque and 
reduce the speed as the torque of the load on the driven 
means increases and reduce the torque and increase the 
speed as the torque on the driven means decreases; which 
includes means for limiting the transmitted power to 
a predetermined value without stopping the transmis 
sion; which utilizes variations in the pressure of the 
hydraulic fluid in the transmission to adjust the speed 
and torque factors of the output power to maintain the 
output power substantially equal to the input power 
and includes means providing counter-balancing fluid 
pressure to maintain the adjustment against further 
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change until a change in input or output power occurs; 
which provides means retaining the hydraulic fluid in 
the transmission against leakage; which includes vane 
type hydraulic pump and motor devices, the vanes of 
which are positively controlled to provide silent, wear 
free operation and substantially preclude leakage of 
hydraulic fluid past the vanes; which has all parts requir 
ing servicing or adjustment arranged for ready accessi 
bility; which is manually changed between its operative 
and its inoperative conditions and does not absorb or 
transmit power when in its inoperative condition; which 
is reversible in operation, so that power can be trans 
mitted therethrough in either direction; and which is 
simple and durable in construction, practical and eco 
nomical to manufacture, easy to install, and positive and 
efficient in operation. S. 

Other objects and advantages will become apparent 
from a consideration of the following description and 
the appended claims in conjunction with the accompany 
ing drawings wherein: 

Figures 1A and 1B together constitute a medial, longi 
tudinal cross sectional view of a hydraulic transmission 
illustrative of the invention; 

55 
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2 
Figure 2A is a transverse cross sectional view on the 

line 2A-2A of Figure 1A; 
Figure 2B is a transverse cross sectional view on the 

line 2B-2B of Figure 1B; 
Figure 3A is a transverse cross sectional view on the 

line 3A-3A of Figure 1A; . 
Figure 3B is a transverse cross sectional view on the 

line 3B-3B of Figure 1B; 
Figure 4A is a transverse cross sectional view on the 

line 4A-4A of Figure 1A; 
Figure 4B is a transverse cross sectional view on the 

line 4B-4B of Figure 1B; 
Figure 5 is a transverse cross sectional view on the 

line S-5 of Figure 1A; 
Figure 6 is a fragmentary transverse cross sectional 

view on the line 6-6 of Figures 1A and 1B: 
Figure 7 is a longitudinal cross sectional view on the 

line 7-7 of Figure 1A; 
Figure 8 is a longitudinal cross sectional view on the 

line 8-8 of Figure 1A; 
Figure 9 is a cross sectional view on the line 9 9 of 

Figure 2B; 
Figure 10 is a cross sectional view on the line 10-0 

of Figure 2B; 
Figure 11 is a fragmentary cross sectional view in the 

plane of the cross section of Figure 1B, being a sectional 
view on the line 11-11 of Figure 13, showing a some 
what modified form of the device; 8 

Figure 12 is a sectional view on the line 12-12 
of Figure 11; 

Figure 13 is a cross sectional view on the line 13-3 
of Figure 11; and 

Figure 14 is a perspective view of a hydraulic motor 
partition member as shown in Figure 13. 
With continued reference to the drawings, the numeral 

10 generally indicates the transmission housing which 
is formed in three separable parts including two end 
sections as designated at 10A and 10B and an inter 
mediate or center section 10C. The end sections 10A 
and 10B are of substantially rectangular shape and are 
recessed in their abutting faces to provide a cavity 11 
of elongated, rectangular shape which receives the inner 
section 10C which is of elongated, rectangular shape 
to fit and completely fill the cavity 11 provided in the 
end sections. One end portion of the section 10A ex 
tends past an end of the cavity, as indicated at 12, to 
the abutting face of the section 10B and this extension 
12 is provided with bolt extensions 13 which extend 
through bolt holes 14 in the corresponding portion of 
the section 10B and receives nuts 15 which clamp the 
end sections together at the corresponding end of the 
housing. At the other end of the housing the end sec 
tion 10B has an end extension 16 which extends past 
the adjacent end of the center section 10C of the hous 
ing and is provided at its distal end with bolt exten 
sions 17 which extend through bolt holes in the adjacent 
portion of the section 10A and receives nuts 18 to secure 
the housing sections together at the corresponding end 
of the housing. 
The housing is preferably formed in three parts, as 

indicated above, for convenience in manufacture and 
assembly, but if found advantageous, can be provided 
in more or less parts, if desired, without in any way 
exceeding the scope of the invention. It is to be also 
understood that the number of bolts securing the hous 
ing sections together is not limited to the four bolts 13 
and 17, as shown in Figures 1A and 1B of the drawings. 
The center section 10C is provided with two cylindrical 

chambers 19 and 20 extending transversely therethrough 
in spaced apart and parallel relationship to each other and 
the end sections 10A and 10B are provided with cylindrical 
recesses 21 and 22 in extension of the chamber 19 at the 



24,064 
3 

respectively opposite ends of the latter and cylindrical 
recesses 23 and 24 in extension of the chamber 20 at the 
respectively opposite ends of the latter chamber. The 
section 10A is also provided with bearing bores 25 and 26 
extending from the recesses 21 and 23 respectively, ec 
centrically thereof, the bore 25 extending entirely through 
the section 10A to the outer surface of the section and the 
bore 26 being a blind bore terminating short of the ad 
jacent outer surface of the section 10A of the housing. 
The section 10B is provided with a bearing bore 27 ex 

tending from the recess 22 eccentrically of the latter and 
terminating short of the adjacent outer surface of the sec 
tion. The section is further provided with a counterbore 
28 constituting a pump chamber substantially coaxial of 
the bearing bore 27 and with a bore 27" of reduced diame 
ter connecting the adjacent ends of the bore 27 and the 
pump chamber 28. 
The pump chamber 28 extends to the outer surface of 

the section 10B and is closed at its outer end by a pump 
face plate 29 seated in an annular recess or groove at the 
outer end of the counterbore and secured to the outer face 
of the section 10B in closing relationship to the outer end 
of the pump chamber by studs 31 extending from the sec 
tion 10B through apertures in the face plate 29 and nuts 
32 threaded onto the studs at the outer side of the face 
late. 
P A rotor shaft 33 extends eccentrically through the 
chamber 19 in the center housing section 10C and ec 
centrically through the recesses 21 and 22 in the housing 
end sections 10A and 10B and through the bearing bores 
25 and 27 in the end sections. This shaft is journaled in 
the bore 25 by a bearing bushing 34 of cylindrical shape 
disposed in a counterbored intermediate portion of the 
bore and is journaled in the bearing bore 27 by a bearing 
bushing 35 of cylindrical shape disposed in a counter 
bored intermediate portion of the bore 27. 
An oil seal bushing 36 is mounted on the shaft at the 

end of the bearing bushing 34 nearest the recess 21 in the 
section 10A and, while movable longitudinally of the 
shaft, is forced to rotate with the shaft by a spline connec 
tion 37 between the oil seal bushing and the shaft. 
Packing rings 38 surround the shaft within the oil seal 
bushing 36 and a compression spring 39 surrounds the 
shaft between the end of the oil-seal bushing 36 remote 
from the bearing bushing 34 and a spring abutment ring 
4O which surrounds the shaft and bears on an annular 
external flange 41 provided on the shaft, so that the 
spring holds the abutting ends of the oil seal bearing 36 
and bearing bushing 34 in sealing engagement with each 
other. An oil seal 42 is disposed in a counterbore in the 
outer end of the shaft bearing bore 25 and surrounds the 
shaft at the outer surface of the housing end section 10A. 
A drain channel 43 leads from the bore 25 at a location 
between the oil seals 36 and 42 to the drain or sump 
of the transmission, so that any hydraulic fluid leaking 
through the seal 36 will be stopped by the low pressure 
seal 42 and returned to the sump of the transmission 
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through the drain channel 43 provided in the housing 
section OA. The shaft 33 extends outwardly of the 
oil seal 42 and the adjacent outer surface of the hous 
ing and is adapted to be connected at its outwardly ex 
tending end to a power source, such as the engine of an 
automotive vehicle, and constitutes the drive shaft of the 
transmission. 
A rotor body 44 of cylindrical shape is disposed in 

the chamber 19 in the housing center section 10C and 
mounted on or formed integrally with the shaft 33 con 
centrically of the shaft, and has a diameter less than 
the diameter of the chamber 19. The rotor body 44 is 
provided with a plurality of vane slots 45 which extend 
radially of the body at equally spaced angular intervals 
therearound and longitudinally of the body from one 
end to the other. Vanes 46 of substantially rectangular 
cross, sectional shape are slidably mounted one in each 
of the vane slots 4S for movement radially of the rotor 

4. 
body 44 toward and away from the rotational axis of 
the shaft 33. Each vane slot is provided in the face 
at the rear thereof with reference to the rotational direc 
tion of the rotor body 44 with spaced apart grooves 47 
extending radially of the rotor body, so that hydraulic 
fluid can pass freely between the inner and outer ends 
of the vane slots and will not be trapped in the inner 
ends of the slots to interfere with inwad and outward 
movement of the corresponding vanes. 
A governor block 48 of rectangular cross sectional 

shape is mounted in the space between the rotor body 44 
and the wall of the chamber 19 at the bottom of the 
chamber (Fig. 3A) and is longitudinally curved, so 
that its outer surface has a partly cylindrical curvature 
fitting the wall surface of the chamber 19 and its inner 
surface has a partly cylindrical curvature parallel to the 
curvature of the outer surface thereof, the axis of curva 
ture of the inner and outer surfaces of the governor 
block 48 being the longitudinal axis of the chamber 19 
and the recesses 21 and 22. The rotor body 44 is nearer 
the wall of the chamber 19 at the side of the chamber 
adjacent the chamber 20 than the side of the wall of the 
chamber 19 remote from the chamber 20 and the governor 
block 48 is movable to a limited extent around the wall of 
the chamber 19, the arrangement being such that when 
the governer block moves in a direction toward the 
chamber 20 or in a direction opposite the direction of 
rotation of the rotor body 44, it moves closer to the pe 
ripheral surface of the rotor body and when it moves in 
the opposite direction or in the same direction as the 
direction of rotation of the rotor body 44, it also moves 
away from the peripheral surface of the rotor body, so 
that the effective area of the vanes 46 is decreased when 
the governor block moves opposite to the direction of 
rotation of the rotor body 44 and is increased when the 
governor block moves in the same direction as the di 
rection of rotation of the rotor body. 
The governor block 48 is disposed between the lower 

side of the rotor body 44 and the lower side of the cham 
ber 19 (Fig. 34) and grooves 49 are provided in the 
wall of the chamber 19 extending longitudinally of the 
governor block 48 for a purpose to be later described in 
detail. Slots 49' cut in the rear end of the governor block 
register respectively with the grooves 49. 
A partition formation 50 extends from the wall sur 

face of the chamber 19 to contact with the peripheral 
surface of the rotor body 44 at a location spaced from 
the front end of the governor block 48 with reference to 
the rotation direction of the rotor body 44 and at a loca 
tion at which the vanes 46 are fully retracted relative to 
the peripheral surface of the rotor body and along with 
block 48 divides the space within the chamber 19 sur 
rounding the rotor body 44 into two separate parts, as in 
dicated at 51 and 52. 
A guide ring 53 of cylindrical shape is disposed in 

and substantially fills the recess 21 and this guide ring 
is provided with a centrally disposed bore 54 of a diame 
ter greater than the diameter of the shaft 33, so that the 
guide ring 53 which is eccentric of the shaft 33, can move 
angularly relative to the shaft without binding. The 
guide ring 53 is provided with an annular groove 55 in 
termediate its length and an oil seal ring 56 is disposed 
in this groove and bears against the wall surface of the 
recess 21. At the end of the guide ring 53 remote from 
the rotor body 44 the housing section 10A is provided 
with an annular groove 57 which is concentric with the 
recess 21 and has the same outside diameter as the diame 
ter of the recess. 
A cylindrical guide ring 58 is disposed in and substan 

tially fills the cylindrical recess 22 and is somewhat longer 
than the guide ring 53. The guide ring 58 is provided. 
with a centrally disposed bore 59 through which the shaft 
33 extends and which has a diameter greater than the 

75 diameter of the shaft, so that the guide ring 58 can also move angularly of the shaft without binding. The guide 
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ring 58 is provided near its outer end with an annular 
groove 60 receiving an oil seal ring 61 which bears 
against the wall surface of the recess 22 and is provided 
in its outer end with an annular, concentric groove 62 
receiving an oil seal ring 63 which bears against the sur 
face of the end wall of the recess 22. The guide ring 53 
is also provided with a concentric annular groove 64 in 
its outer end and an oil seal ring 65 seated in the groove 
64 and bearing against the surface of the end wall of 
the recess 21. 
The housing section 10B is provided at the outer end 

of the recess 22 with an annular groove 66 concentric 
with the recess and having an outside diameter equal to 
the diameter of the recess, the purpose of the grooves 57 
and 66 to be later explained in detail. 
The governor block 48 is disposed between the guide 

rings 53 and 58 and secured at its respectively opposite 
ends to the mutually opposed end surfaces of these rings 
by suitable means, such as the pins 67 projecting from the 
ends of the governor block and received in recesses pro 
vided in the corresponding ends of the guide rings near 
the outer edges of the latter. 
The guide ring 53 is provided in its inner end with an 

annular groove 68 which is concentric of the guide ring, 
and the guide ring 58 is provided in its inner end with a 
corresponding, concentric annular groove 69. 

Sector shaped elements 70 are disposed in the groove 
68 in side by side relationship, and together constitute a 
multi-part ring movable around the groove 68, there 
being one sector 70 for each vane 46 of the driving ro 
tor and similar sectors 71 are mounted in the groove 69. 
Each vane 46 is connected at its respectively opposite 
ends to corresponding sectors 70 and 71 by pins, as indi 
cated at 72 and 73, projecting one from each end of the 
vane and received in apertures in the corresponding sec 
tors 70 and 71. 
The grooves 68 and 69 are eccentric of the rotational 

axis of the rotor body 44, and, as the shaft 33 and rotor 
body 44 rotate about the rotational axis of the shaft 33, 
the sectors 70 and 71 are moved around the grooves 68 
and 69, and the vanes are positively moved radially in 
wardly and outwardly of the rotor body as the rotor ro 
tates. 
The governor block 48 is so positioned around the 

chamber 19 and its inner surface is so curved that the 
outer ends of the vanes 46 engage the inner surface of 
the governor block as the vanes are moved past this 
block, and movement of the governor block around the 
cylindrical wall surface of the chamber 19 brings the 
governor block to positions at which the vanes are pro 
truded more or less from the rotor body 44, so that the 
effective, vane area between the peripheral surface of the 
rotor body 44 and the inner surface of the governor block 
48 is varied by movemcnt of the governor block angularly 
of the cylindrical chamber 19. 
The governor block 48 cooperates with the vanes 46 

to provide the passage through which the hydraulic fluid 
is forced by the vanes from the space 52 at the inlet side 
of the pump passage to the space 51 which will normally 
constitute a high pressure space for the driving rotor. 
The housing section 10B is provided with a second 

shaft bearing bore 75 extending from the end of the re 
cess 24 remote from the chamber 20 to the adjacent outer 
surface of the section 10B and bearing bushings 76 and 
77 are mounted in the bores 26 and 75 respectively. A 
driven shaft 78 extends through the bores 26 and 75 and 
through the recesses 23 and 24 and the chamber 20 and 
is journaled in the bearing bushings 76 and 77 and this 
shaft projects outwardly of the outer surface of the hous 
ing section 10B and is adapted to be drivingly connected 
to driven means, such as the propeller shaft, or differen 
tial unit of an automotive vehicle which propeller shaft 
or differential unit is connected, in turn, to the traction 
wheels of the vehicle. 
An oil seal bushing 79 surrounds the shaft 78 at the 
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6 
inner end of the bearing bushing 76 and is rotated by 
the shaft through a spline connection.80. Oil seal rings 
81 surround the shaft 78 within the oil seal bushing 79 
and a compression spring 82 surrounds the shaft between 
the end of the oil seal bushing 79 remote from the bear 
ing bushing 76 and an annular spring abutment 3 sup 
ported on the shaft by an annular flange 84 on the shaft 
to hold the adjacent ends of the bushings 76 and 79 in 
sealing engagement with each other. 
An oil seal bushing 85 surrounds the shaft 78 at the 

inner end of a bearing bushing 77 and is drivenly con 
nected to the shaft by a spline connection 86. A compres 
sion spring 87 surrounds the shaft 78 between the end of 
the oil seal bushing 85 remote from the bearing bushing 
77 and an annular spring abutment 88 supported on the 
shaft by an annular shoulder 89 on the shaft holds the 
abutting ends of the bushings 85 and 77 in sealing en 
gagement, and oil seal rings 90 surround the shaft 78 
within the oil seal bushing 85. An oil seal 91 is mounted 
in a counterbore at the outer end of the bore 7S and 
surrounds the shaft 78 at the surface of the housing sec 
tion 10B from which the shaft projects, and the drain 
channel 43 and drilled holes 43' and 43' connect the 
bore 75 between the oil seals 8S and 91 and the closed 
end of the bore 26 to a sump or low pressure portion of 
the transmission, so that any hydraulic fluid leaking past 
the seal 85 will be returned to the transmission. Shaft 
bore 25 is also connected to the drain channel 43 by a 
drilled hole 43a. 
A rotor body 93 of cylindrical shape is eccentrically 

disposed within the chamber 20 and mounted on or 
formed integrally with the shaft 78. This rotor body is 
provided with vane slots 94 extending radially and lon 
gitudinally thereof at substantially equal angular inter 

5 vals therearound and each slot is provided in its rear 
forward wall with reference to the direction of rotation 
of the rotor body with spaced apart grooves 95 which 
extend from the inner to the outer edge of each slot to 
prevent hydraulic fluid from being trapped in the inner 
or bottom ends of the slots and interfering with move 
ment of the corresponding vanes therein. 
Vanes 96 of substantially rectangular shape are slid 

ably mounted, one in each of the vane slots 94 and are 
movable radially toward and away from the rotational 
axis of the rotor body 93 in a manner to be presently 
described. 
A guide ring 97 of cylindrical shape is received in and 

fills the recess 23 and a corresponding guide ring 98 is 
received in and fills the recess 24. The guide ring 97 
is provided in its peripheral surface with an annular 
groove 99 and an oil seal ring 100 is mounted in this 
groove and bears against the cylindrical wall surface of 
the recess 23. This guide ring is also provided with an 
annular, concentric groove 101 in its end remote from 
the rotor body 93 and an oil seal ring 102 is received 
in the groove 101 and bears against the surface of the 
end wall of the recess 23. 
The guide ring 98 is provided in its peripheral surface 

with an annular groove 103 receiving a packing ring 104 
bearing against the cylindrical wall surface of the recess 
24 and in its end remote from the rotor body 93 with a 
concentric annular groove 105 receiving a packing ring 
106 bearing against the end wall surface of the recess 24. 
The housing section 10A is provided with an annular 

groove 107 at the outer end of the recess 23 which groove 
is concentric with the adjacent recess and has an outside 
diameter substantially equal to the diameter of the recess, 
and the housing section 10B is provided with an annular 
groove 108 at the outer end of the recess 24 which is 
concentric with the recess 24 and has an outside diameter 
substantially equal to the diameter of this recess. The 
guide ring 97 has a central bore 109 larger than the shaft 
78 and through which the shaft passes, and the guide 
ring 98 has a corresponding central bore 110 for the shaft. 
The rotor body 93 is disposed nearer the side of the 
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chamber 20 adjacent the chamber 19 than the side of the 
chamber 20 remote from the chamber 19, and a sover 
nor block 111 is disposed in the chamber 20 at the side 
of the bottom of this chamber remote from the cham 

ber 1, 19 and is of rectangular cross sectional shape 
and longitudinally curved, so that its outer of convex side has a partly cylindrical curvature fitting the cylin 
drical wall surface of the chamber 20 and its inner sur: 
face has a partly cylindrical concave curvature parallel 
to the curvature of its outer side, the axis of curvature of 
the outer and inner sides of the governor block 111 being 
the longitudinal axis of the chamber 20 and the recesses 
3 and 24. The governor block 111 is secured at its 

respectively opposite ends to the guide rings 97 and 98 
by pins 112 which project from the ends of the governor 
block and are received in recesses in the mutually opposed 
faces of the guide rings. 
The guide ring 97 is provided in its end adjacent the 

rotor body 93 with a concentric annnular groove 113 
and the guide ring 98 is provided in its end adjacent the 
rotor body 93 with a corresponding concentric annular 
groove 114. Sector shaped elements 115 are disposed 
in the groove 113 and corresponding sector shaped ele 
ments is are disposed in the groove 114, the elements 
in each groove being disposed in side by side relation 
ship and movable as a ring around the corresponding 
groove. O 

Each vane 96 of the driven rotor is connected at its 
respectively opposite ends to corresponding sectors 115 
and 116 by pins, as indicated at 117 and 118, projecting 
from the respectively opposite ends of the vanes and 
received in apertures provided in the corresponding sec 
tors 115 and 116. 
With this arrangement, as the rotor body 93 rotates 

in the chamber 20 the sectors 115 and 116 are carried 
around the grooves 113 and 114 and positively move 
the vanes 96 inwardly and outwardly of the rotor body 
93 as this body rotates. 
The governor body 111 is angularly movable to a 

limited extent relative to the chamber 20 and is so ar 
ranged that when it moves in the direction of rotation of 
the rotor body 93 clockwise as shown in Fig. 3B it moves 
further from the peripheral surface of the rotor body, 
and when it moves in a direction opposite the direction 
of rotation of the rotor body counterclockwise as shown 
in Fig. 3B, it moves closer to the peripheral surface of 
the latter. Under certain conditions, such as when the 
vehicle is being pushed to start the engine, or when the 
engine is used for braking, the pressure in space 127 
will rise above the pressure in space 125, which will 
cause governor body 111 to approach its limit of counter 
clockwise movement and connect the grooves 125' in 
the housing section 10C to the grooves 111 in the gov 
ernor body 111, thereby limiting the fluid pressure in 
space 127 to a predetermined value. 
The center housing section 10C is provided with a 

partition formation 120 which extends across the space 
between the rotor body 93 and the side wall surface of 
the chamber 20 at the side of the chamber 20 adjacent 
the chamber 19 into contact with the peripheral surface 
of the rotor body and along with governing body Ill di 
vides the space between the rotor body and the chamber 
wall surface into two parts, as indicated at 121 and 122. 
A channel 123 in the center housing section 10C con 

nects the space part 51 between the rotor body d4 and 
the wall surface of the chamber 19 to the space part 121 
between the rotor body 93 and the wall surface of the 
chamber 20 20, and the spaces S1 and 121, 12 
and the channel 123 together constitute an upper pressure 
space collectively designated by the numeral 125. 
A channel 126 also provided in the center section 10C 

of the housing connects the part 52 of the space between 
the rotor body 44 and the wall surface of the chamber 
19 with the part 122 of the space between the rotor body 
93 and the wall surface of the chamber 20, and the space 

8 
parts S2 and 122 and the channel 126 together constitute 
a lower pressure space, collectively designated at 127. 
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The outer ends of the vanes 96 of the driven rotor con 
tact the curved inner surface of the governor block 111 
and have an effective area between the inner surface of 
the governor block and the peripheral surface of the rotor 
body 93 for rotating the driven rotor. 
With this arrangement, when the driving rotor is driven 

by the shaft 33, it pumps hydraulic fluid from the lower 
pressure space 126 into the upper pressure space 123 
(Figs. 31 and 3B), increasing the fluid pressure in the 
space 125 above the fluid pressure in the space 127, 
and this pressure differential acting upon the areas of 
the vanes 96 of the driven rotor between the driven rotor 
body 93 and the inner surface of the governor block 11 
causes the driven rotor to rotate and turn the driven 
shaft 8. 
A channel 128 extends through the center housing sec 

tion 10C and includes a valve chamber 129 of cylindrical 
shape and a valve shaft 130 extends longitudinally through 
the valve chamber 129 and projects at one end from the 
housing section 10A, as indicated at 131 in Figures 
IB and 9. Within the valve chamber 129 the shaft is 
provided with oppositely projecting valve vanes 132 which 
are spaced apart longitudinally of the valve shaft and 
received in grooves 133 provided in the valve chamber 
between spaced apart and substantially parallel partition 
formations 134 on the housing center section 10C, which 
partition formations are disposed transversely of the valve 
chamber 12. The valve vanes carry fluid seals, as indi 
cated at 135 and 136 (Fig. 3B), at their outer ends which 
seals contact the surface of the valve chamber when the 
vanes are disposed transversely of the channel 128 to 
block of the channel, the ends of the vanes being out 
of contact with the walls of the valve chamber when the 
vanes are disposed longitudinally of the channel or pas 
sage 12s, so that in this position of the valve, fluid can 
flow freely from the channel 123 to the channel 126. 
When the valve shaft 130 is in one operative position 

the channel 123 is connected to the channel 126 and 
hydraulic fluid pumped by the driving rotor merely re 
circulates from the upper pressure chamber part part 
51 of the driving rotor to the lower chamber part 52 of 
this rotor, and does not turn the driven rotor. When 

5 the valve shaft 130 is disposed in its other operative posi 
tion, the channel channels 128 is are blocked and 
the fluid pumped by the driving rotor must pass through 
and turn the driven rotor before it can return to the inlet 
side of the driving rotor. 
From the valve chamber 129 the valve shaft 130 ex 

tends through a bore 137 in the housing section 10A 
and is provided in this bore with a bearing bushing 138 
and a spring pressed oil seal 139, similar to the oil seals 
36, 79 and 85 described above. A low pressure oil seal 
140 is received in a counterbore at the outer end of the 
valve shaft bore 137 and a drain channel 141 leads from 
the bore 137 between the oil seals 139 and 140 to the 
drain channel 43 to return any oil leaking past the seal 
139 to the low pressure portion or sump of the trans 
mission. 

It is contemplated that when the transmission is 
mounted in an automotive vehicle, the outer end of 
the valve shaft 130 will be connected to the accelerator 
pedal of the vehicle in a manner such that, when the 
accelerator pedal has been depressed to a predetermined 
extent it will rotate the valve shaft (131. 130 to close 
this bypass valve and when the accelerator pedal is 
released the bypass valve will be automatically opened." 
With the above described arrangement, when the driv 

ing rotor rotates and increases the pressure in the upper" 
pressure space 123 above the pressure in the lower pres 
sure space 126, this pressure differential will tend to move 
the governor block 48 of the driving rotor in a direction 
to decrease the effective vane area of the driving rotor 
and the governor block 111 of the driven rotor in a 
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direction to increase the effective vane area of the driven 
rotor, so that the torque delivered by the driven rotor 

tend to increase relative to the torque applied to 
iving rotor and the speed of the driven rotor will 

to decrease relative to the speed of the driving rotor, 
and with an increasing torque load applied to the driven 
rotor the torque delivered by this rotor will increase. 
Suitable means are provided, however, for controlling 
the movement of the governor blocks so that they do not 
move freely in the above noted manner, but have a 
controlled movement which accurately proportions the 
increase in torque delivered by the driven rotor to the 
increase in the torque load applied to this rotor. 

Reaction pistons 143 and 144, as illustrated in Figure 
2A, are mounted on the outer end of the guide ring 58 
and received in the annular groove 66, these pistons 
being sealed to the groove wall surfaces by sealing rings 
14s and 146, respectively. The pistons 143 and 144 are 
disposed at substantially diametrically opposite positions 
relative to the guide ring 58 and stop formations 147 
and 148 on the housing section 10B close the groove 
66 at diametrically opposite positions around the groove 
and are disposed one adjacent the piston 143 and one 
adjacent the piston 144 with the piston 143 disposed 
at the opposite side of the stop formation 147 from the 
piston 144, and the piston 144 being disposed at the 
opposite side of the stop formation 148 from the piston 
143. A coiled compression spring 149 is disposed in the 

e 66 between the piston 143 and the stop formation 
147 and a similar spring 150 is disposed in the groove 
between the piston (148. 144 and the stop formation 
144148. 
Pistoris not illustrated, corresponding to the pistons 

143 and 144, are mounted on the guide rings ring 
S3 and disposed in the groove 57 at diametrically oppo 
site positions around the groove, and stop formations, 
not illustrated, on the housing section 10A extend into 
and close the groove 57 at diametrically opposite positions 
therearound. Springs, also not illustrated, corresponding 
to the springs 149 and 150, are disposed in the groove 
S7 between the pistons on the guide ring 53 and the 
corresponding stop formations. 

Fluid channels 151 (see Fig. 9) extend through the 
upper portions of the housing sections 10A and 10B at 
locations spaced outwardly from the closed ends of the 
recesses 21 and 23 and the recesses 22 and 24 respec 
tively, and one of these channels is connected to the 
grooves 66 and 108 by ports 151a and 151b respectively 
(Fig. 2A and 2B), and to the upper pressure space 
channel 123 by ports 151c and 151d (Figs. 3A and 3B). 
The other channel 151 is connected to the grooves 57 
and 17 and to the channel 123 by similar ports, not 
illustrated. 
The port 151a leads into the groove 66 between the 

55 piston 143 and the stop formation 147 and the corre 
sponding port leads into the groove 57 at a similar posi 
tion to apply fluid pressure from the upper pressure space 
123 to the piston 143 on guide ring 58 and the corre 
sponding piston on guide ring 53 in a direction to counter 
act the movement of the governor block 48 induced by 
the pressure differential between the upper and lower 
pressure spaces 123 and 126. 

Fluid channels 351 also extend longitudinally of the 
lower portion of the housing sections 10A and 10B respec 
tively (Fig. 9), one between the grooves 57 and 107 and 
the other between the grooves 66 and 108 at locations 
spaced outwardly from the closed ends of the adjacent 
recesses 21 and 23 and 22 and 24 and one of these chan 
nels is connected to the grooves 66 and 108 by ports 351a 
and 35lb and to the lower pressure space channel 126 by 
ports 351c and 351d (Figs. 2A, 2B, 3A and 3B). The 
other channel 351 is connected to grooves 57 and 107 and 
to the channel 126 by similar ports and the channels 351 
and associated ports are effective to apply fluid pressure 
from the lower pressure space 126 to piston 143 at the side 
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of this piston remote from port 151a and to the equivalent 
side of the corresponding piston on guide ring 53, so that 
the pistons resisting movement of governor block 48 are 
subjected to the same fluid pressure differential as the gov 
ernor block. 
The effective area of the piston 143, and the correspend 

ing piston, is less than the effective end area of the gover 
nor block 48 by a predetermined amount, so that there is 
still a residual force tending to move the governor block 
48 in a vane area reducing direction. 
A fluid channel 52 152 (Figs at and 1B) leads from 

a source of fluid at a regulated pressure, later to be de 
scribed, through a port 152a to the space between the 
piston 144 and the stop formation 148 (Fig. 2A) and 
through a similar port, not illustrated, to the space be 
tween the corresponding piston on guide ring 53 and stop 
formation in groove 57. The pressure of the fluid thus 
supplied is regulated by an adjustable pressure regulating 
valve to a valve such that the pressure exerted on the 
piston 144 and the corresponding piston, exactly balances 
the residual force tending to move the governor block 
when the governor block has been moved to a predeter 
mined amount in its vane area reducing direction. 
The compression springs 149 and 150 are not utilized 

in the ordinary operation of the transmission, but come 
into play only when the load on the driven shaft reaches 
the predetermined capacity of the transmission to stop the 
governor block at a predetermined position after it opens 
the relief passage 49 and permits the hydraulic fluid in the 
upper pressure space 123 to bypass into the lower pressure 
space 126 to thereby limit the fluid pressure built up by 
the driving rotor to a safe value. 

Pistons 153 and 154 project from the outer end of the 
guide ring 98 into the groove 108 at diametrically oppo 
site positions around the guide ring and stop formations 
155 and 156 on the housing end section 10B extend into 
the groove 108 at diametrically opposite locations around 
the groove spaced from the locations of the pistons 153 
and 154. Compression springs 157 and 158 are disposed, 
one between the piston 153 and the stop formation 155, 
and the other between the piston 154 and the stop forma 
tion 156, and the port 151b leads from the channel 151 
to the space between the piston 153 and the stop formation 
155. The port 351b leads into groove 108 between piston 
153 and stop formation 156 and the differential fluid pres 
sure acting on the piston 153 resists movement of the 
governor block 111 in its vane area increasing direction, 
but the effective area of the piston 153 and its comple 
mentary piston on the guide ring 9s 97 is less by a 
predetermined amount than the effective end area of the 
governor block 111, so that a residual force is left tending 
to move the governor block in its vane area increasing 
direction. 

Pistons, not illustrated, complementary to the pistons 
153 and 154 are provided on the guide ring 97 and ex 
tend into the groove 107, and stop formations, not illus 
trated, on the housing section 10A, complementary to the 
stop formation formations 155 and 156, extend into 
the groove 107 and close the groove at diametrically 
spaced locations therearound. Compression springs, also 
not illustrated, complementary to the compression springs 
158 and 159, 157 are disposed between the correspond 
ing pistons and stop formations in the grooves 107. 
The port 152b leads from the channel 152 into the space 

between the piston 154 and the stop formation 156 
(Fig. 2B) and a corresponding port leads into the space 
between the piston on the guide ring 97 and the corre 
sponding stop formation in the groove 107. 

To Channels 160 extend longitudinally of the housing sec 
tions 10A and 10B adjacent and substantially parallel to 
the channels 151 and a port 160a connects one of these 
channels into the groove 66 between piston 144 and stop 
147 (Fig. 2A). A port 160b connects this same channel 

S 160 into the groove 108 between piston 154 and stop 15S 
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(Fig. 2B). Corresponding ports connect the other channel 
168 into the grooves 57 and 107 at corresponding loca 
tions. 
A cross channel 160 connects the channels 160 at the 

ends of these channels at the side of rotor chamber 19 
remote from rotor chamber 20 and channels, later to 
be described, connect the cross channel 160' to a source 
of fluid at a regulated pressure to maintain a predeter 
mined fluid pressure acting against the reaction pistons 
in opposition to the same regulated fluid pressure ap 
plied to the reaction pistons through channels 351 15 
for a purpose to be later explained. 
A pump rotor body 161 is disposed in the pump cham 

ber 28 and mounted on a pump shaft 162 which extends 
longitudinally from the adjacent end of the drive shaft 33 
and is drivingly connected at one end to the drive shaft. 
The pump body 161 is of cylindrical shape and has longi 
tudinally and radially disposed vane slots 163 opening to 
the peripheral surface thereof at substantially equal 
angular intervals therearound and vanes 164 slidably 
mounted, one in each of the vane slots 163. 
The pump rotor body 161 is eccentrically disposed rela 

tive to the pump chamber 28 and a stop formation 165 
projects from the cylindrical wall of the pump chamber 
into contact with the peripheral surface of the pump rotor 
body 161 at a location around the rotor body at which 
the vanes 164 are fully retracted within the peripheral 
surface of the rotor body. 
The pump face plate 29 is provided with an annular 

groove 29' in the face thereof adjacent the pump rotor and 
sectors 166 are mounted in this groove in side by side 
relationship and extend around the groove in ring forma 
tion. The groove 29' is eccentric relative to the rotational 
axis of the pump rotor body 161 and the pump vanes 164 
are connected each to a sector 166 by suitable means, such 
as the pins 167 projecting one from each vane and engaged 
in an aperture in a corresponding sector. A circular 
groove 329 is provided in 10B at the side of pump chamber 
28 opposite groove 29' and coaxial with the latter and 
apertured sectors 366 are disposed in groove 329 and re 
ceive pins 167 on vanes 164. With this arrangement, the 
vanes are positively moved inwardly and outwardly ra 
dially of the pump rotor body 161 as the rotor body is 
turned in the pump chamber 28. 
The pump has an inlet space 168 (Fig. 5) extending 

from the stop formation 165 past a fluid inlet port 169 
connected by a channel 170 to the drain channel 43 
(Fig. 4A), and a fluid outlet space 171 extending from 
the pump outlet channel 172 
formation 165. 
The pump outlet channel 172 is connected by fluid 

channels 173, 174 and 175 and the cross channel 176 
to the channels. 152 (Fig. 14). 

: A valve chamber 177 in the form of a cylindrical bore 
in the housing section 10B opens to one end surface of 
the housing section and has a screw threaded counterbore 
at its outer end receiving a screw plug 177' (Figs. A and 
2A). The screw plug 177' has a boss extending into 
the adjacent end of the valve chamber 177 and this boss 
is provided with an annular groove 178 connected by a 
channel 178' to the passage 175 and connected by angu 
larly spaced apart fluid passages 179 to the inner end of 
a centrally disposed blind bore 180 in the plug 177' which 
bore extends through the boss having the groove 178 
therein to the outer end of the boss. . 
A slide block 181 is slidably mounted in the valve. 

chamber 177 and provided with longitudinally extending 
rack teeth 182, and a piston 183 extends from one end 
of the slide block 181 into the bore 180 in the plug 177. 
At its end remote from the plug 177' the valve cham 

ber 177 is provided with a second counterbore 184 and 
an abutment block 185 is slidably mounted in the counter 
bore 184 and has at one end cam following rollers 186 
engaging a circumferentially extending cam surface 187 

to the other side of the stop 
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at the bottom of a groove formed in the peripheral sur 
face of the guide ring 58. 
A compression spring 188 is disposed between the slide 

block 181 and the abutment block 185 and held in posi 
tion by spring guides 189 and 190 projecting from the 
slide block 181 and disposed within the hollow abut 
ment block 185 respectively. 
A valve chamber 191 (Figs. 4A and 5) in the form 

of a cylindrical bore in the housing section 10B is dis 
posed adjacent and substantially perpendicular to the 
bore 177 and a valve 192 is rotatably mounted in the valve 
chamber 191 and provided at one end with a pinion gear 
193, Figure 2A, the teeth of which mesh with the rack 
teeth 182 on the slide block or plunger 181 to rotate the 
valve body 192. A channel 174' leads from the channel 
174 into the valve chamber 191 and a channel 194 leads 
from the valve chamber 191 into a branch channel 195 
which is connected by a channel 195' to the cross chan 
nel 160. 
At the location at which the channels 174' and 194 

intersect the valve chamber 191, the valve body 192 is 
provided with a vane formation 196 which controls the 
connection between the passages 174 and 194. 
The rotational position of the valve body 192 is con 

5 trolled by movement of the slide block 181 from the pres 
sure of the hydraulic fluid exerted on the outer end of 
the piston 183 compressing the spring 188, the force re 
quired to compress this spring being varied by move 
ment of the abutment block 85 by the cam surface 187 
on the guide ring 58, so that the pressure between the 
pump outlet channel 172 and the pressure regulating 
valve 192 is controlled by the strength of the spring 18s 
modified by the position of the cam surface 187 and this 
fluid pressure is such that when applied to the corre 
sponding reaction pistons on the guide rings, it balances 
the residual pressure acting on the rotor governor 
blocks at the particular positions of the governor blocks 
to hold the blocks against further movement by fluid 
pressure in the upper pressure chamber 125 until a change 
occurs in the load applied to the driven rotor or the power 
applied to the driving rotor. 
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A valve chamber 197 (Figs. IA and 3A) in the form of 
a cylindrical bore is provided in the housing section 10B 
at a location spaced from the bores (176 177 and 191 
and this bore 197 is a blind bore closed at one end by 
the material of the section 10B and opening at its other 
end to the surface of the section 10B where it is closed 
by a screw plug 198 threaded into a screw threaded coun 
terbore at the outer end of the bore 197. A valve pis 
ton 199 is slidably mounted in the bore 197 adjacent 
the inner end of the bore and a compression spring 200 is 
disposed in the bore 197 between the piston 199 and the 
screw plug 198. The piston 199 is provided with a cen 
tral well or recess 201 in its end adjacent the inner end 
of the bore 197 and with radial ports 202 extending from 
the inner end of the recess 201 to the surface of the piston 
and the channel 195 leads at one end into the bore 197 
at the closed end of the latter. At a location spaced from 
its inner closed end, the bore 197 is surrounded by a 
groove 203 and this groove is connected by perpendicu 
larly disposed intersecting channels 204 and 205 with 
the drain channel 43 (Fig. 8). The channel 205 is also 
connected at one end into the valve chamber 97 192 
between the piston 199 and the closure plug 198. Fluid 
pressure from the channel 195 acts on the piston 199 to 
force the piston against the spring 200 until the ports 202 
register with the annular groove 203 to vent the fluid to 
the drain channel 43. The valve piston 199 thus regulates 
the pressure of the fluid fed to the lower pressure space 
127 and to the reaction pistons through the channels 160. 

It is to be noted that between the bearing bushing 35 
at the pump - end of the shaft 33 and the rotor body 
44 there is provided an oil seal bushing 207 driven by 
the shaft 33 through the spline connection 208 and pressed 
against the adjacent end of the bearing bushing 35 by a 
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compression spring 209 which surrounds the shaft 33 
between the end of the oil seal bushing 207 remote from 
the bearing bushing 35, and an annular spring abutment 
210 supported on the shaft by an external annular flange 
or collar 211 on the shaft. 
With the structure so far described, while the power 

source is driving the shaft 33 and the shaft 78 is driving 
the load, the driving rotor on the shaft 33 will increase 
the fluid pressure in the upper pressure space 25 12s 
relative to the fluid pressure in the lower pressure space 
127 and, with the clutch by-pass valve 130 closed, 
this pressure differential produced by the driving rotor 
will drive the driven rotor and the governor blocks of 
the driving and driven rotors will move, decreasing the 
effective vane area of the driving rotor, and increasing 
the effective vane area of the driven rotor until the torque 
required at the driven rotor is provided by the power sup 
plied to the driving rotor and the two governor blocks 
will be held in proper position for each ratio of power 
input to torque output of the transmission. The trans 
mission will be maintained filled with hydraulic fluid and 
a predetermined minimum pressure maintained at all 
times in the lower pressure space 127 to insure the maxi 
mum efficiency of the driving rotor. . . 

Fluid pressure from the upper pressure space is applied 
to one side of one of the reaction pistons on each guide 
ring and at the same time, fluid pressure from the fluid 
pump outlet is applied to one face of the other piston on 
each guide ring concurrently with the fluid pressure from 
the upper pressure space, so that the force exerted by fluid 
ressure on the reaction pistons balances the force exerted 

the fluid pressure in the upper pressure space on the 
governor block. Fluid at the pressure in the lower pres 
sure space 127 is also applied to the sides of the reaction 
pistons opposite the sides to which the upper fluid pres 
sure space pressure and the pump outlet pressure are 
applied and cancels out when the driving rotor is driving 
the driven rotor. 
The two governor blocks 48 and 111 are connected 

together for simultaneous and coextensive movement in 
respectively opposite directions by gear means, particu 
larly illustrated in Figure 6. Each of the guide rings is 
provided with a series of peripheral gear teeth, as indi 
cated at 218, 219, 220 and 221, for the guide rings 53, S8, 
97 and 98 respectively, and idler gears, as indicated at 
222 and 223 are mounted in recesses in the housing end 
members 10A and 10B, one pair between the guide rings 
53 and 97, and one pair between the guide rings S8 and 
98. The idler gears 22 and 23 mounted between the 
guide rings 53 and 97, as illustrated in Figure 6, mesh 
with each other and the idler gear 222 meshes with the 
teeth 218 on the guide ring 53, while the idler gear 223 
meshes with the gear teeth 220 on the guide ring 97. 
The idler gear 222 is rotatably mounted on a stud, as 
indicated at 224, projecting from the housing end section 
10A and the idler gear 223 is mounted on one end of a 
shaft 225 which extends through the center section 10C 
and carries the corresponding idler gear at the other side 
of the center section on its other end. The idler gears 
at the opposite side of the center section are similarly 
mounted in recesses in the housing section 10B and one 
of them on a stud projecting from this housing section. 
A feeder valve, generally indicated at 228 (Figs. IB, 2B 

and 10), is interposed between the pressure relief valve 
199 and the lower pressure space 127 upper pressure 
space 125 to which fluid is supplied at a pressure con 
trolled by the relief valve 199. This feeder valve com 
prises a cylindrical bore 229 in the housing section 10B, 
opening to one face of the housing section and terminat 
ing short of the opposite face of the latter, a valve piston 
or plunger 230 slidably mounted in the bore 229, and a 
compression spring 231 interposed between the valve 
piston 230 and a screw plug 232 closing the outer open 
end of the bore 229. A groove 233 extends longitu 
dinally of the bore 229 intermediate the length of the 
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latter and a spring pressed detent 234 is disposed in a 
transverse blind bore in the valve plunger 230 and has its 
outer end slidably received in the groove 233 to hold the 
plunger or piston 230 against rotation in the bore 229 
constituting the valve chamber. 
At its end remote from the spring 231 the valve piston 

230 is provided with a coaxial well 23S which opens near 
its bottom to the cylindrical surface of the piston, as in 
dicated at 236, and a channel 237 leads from the valve 
chamber at the location of the opening 236 to the chan 
nel 123 of the upper pressure space 125, so that the pres 
sure of the hydraulic fluid in the upper pressure space 125 
is applied to the feed valve piston 230 in a direction to 
compress the associated feed valve spring 231. The 
piston 230 has a valve port 239 extending transversely 
therethrough between the bottom or inner end of the well 
235 and the end of the piston engaged by the spring 231 
and the housing section 10B is provided with ports which 
register with the transverse valve port 239 when the valve 
spring 231 is compressed not compressed by fluid pres 
sure in the upper pressure space 125. Channels 248, 
240' and 248' 240 and 240 lead from the inlet port 
of the feeder valve 228 to one of the channels 160 con 
nected to the pressure relief valve 199, as described above, 
and the channel 237 is extended, as indicated at 141, to 
connect the channel 160 to the channel 123 through the 
transverse valve passage 239. 
When the pressure in the upper pressure space 125 is 

below the pressure in channel 160 by a predetermined 
amount, the valve 228 opens, so that hydraulic fluid will 
flow from the channel 160 into the upper pressure space 
125. When the pressure in the upper pressure space 
is above approaches the pressure in channel 160, valve 

22 closes, so that hydraulic fluid cannot escape from 
the upper pressure space through the pressure relief valve 
199. 
All of the mechanism necessary for proper operation 

of the transmission when the shaft 33 is driving the shaft 
78 has now been described, but additional mechanism 
is required when the torque is reversed, as when the ve 
hicle in which the transmission is mounted overruns the 
engine during deceleration of the vehicle or on a down 
grade Wehn the gravity induced speed of the vehicle ex 
ceeds the engine speed. 
Under a torque reversal, as described above, the rotor 

93 becomes the driving rotor, and the rotor 44 the driven 
rotor, so that the fluid pressure in the lower pressure 
space 127 will now exceed the fluid pressure in the upper 
pressure space 125. Upon a reversal of pressure between 
the upper and lower pressure spaces the two governor 
blocks are urged in a direction to increase the effective 
vane area of the engine driven rotor, and decrease the 
effective vane area of the wheel driving rotor. This 
permits the wheel driving rotor to rotate at a speed higher 
than the rotational speed of the engine driven rotor, the 
pressure for driving the engine driven rotor being re 
tained in the lower pressure space 127 by a second feed 

... valve 246. 

70 
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The second feeder valve 246 (Figs. IB, 2B and 9) 
includes a cylindrical, blind bore 247 in the housing sec 
tion 10B preferably adjacent and substantially parallel 
to the bore 229, the bore 247 also being closed at one 
end by the material of the housing section 10B and open 
ing at its other end to the same face of the housing sec 
tion to which the bore 229 opens. A valve plunger or 
piston 248 is slidably mounted in the bore 247 adjacent 
the closed end of this bore, and a compression pring . 
249 is disposed between the piston 248 and a screw plug 
250 closing the outer, open end of the bore 247. The 
bore 247 is provided with a longitudinally extending 
groove 251 intermediate the length thereof and a spring 
pressed detent 252 mounted in a transverse aperture 
in the piston 248 has its outer end engaged in the groove 
251 to hold the piston 248 against rotation in the bore 
247. The piston 247. 248 is provided in its end remote 
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from the spring 249 with a coaxial well or recess 253 
opening at its bottom or inner end to the side surface of 
the piston, as indicated at 254, and between the inner end 
of the recess 2S3 and the end thereof engaged by the 
spring 249 the piston is provided with a transverse pas 
sage 255. 
A channel 256 leads through the channels 256' and 

2S6' to the channel 126 of the lower pressure space 127 
into the closed end of the bore 247 to apply the fluid pres 
sure in the lower pressure space 127 to the piston 248 in 
a direction to compress the spring 249 and bring the 
passage 225 into out of registry with ports provided 
in the housing section 10B at diametrically opposite sides 
of the bore 247. A branch channel 356 leads from the 
channel 256' to the outlet inlet port of the valve 246. 

Channels 257, 258 and 258 connect the inlet port of 
the valve 246 to one of the channels 160 to supply fluid 
at the pressure in channel 160 to the lower pressure 
space 127 when valve 146 246 is open. When the 
torque transmitted through the transmission is reversed, 
hydraulic fluid will be supplied at a pressure regulated 
by the pressure relief valve 199 to the upper pressure 
space 125 to insure that the transmission is filled with 
fluid at all times, and when the pressure in the lower space 
127 exceeds the pressure in the upper space 125, the feed 
valve 246 closes, so that the pressure in the lower space 
cannot then leak from the lower pressure space through 
the relief valve 19999. The spaces occupied by the 
springs in both feeder valve chambers are connected by 
passages 249' and 249' to drain passage 43. 
A rotatable valve, generally indicated at 260 (Figs. 

2A and 5), is interposed between the pressure relief valve 
192 and the line 176 conducting fluid from the outlet of 
the pump 161 to the channels 152. 
The valve 260 comprises a valve chamber 262 in the 

form of a cylindrical bore provided in the housing body 
1OB and having angularly spaced apart ports 263 ahd 
264 leading to the channels 175 and 176, and a valve 
body 266 rotatably mounted in the chamber 262. At 
one end the valve body 266 is provided with a pinion 
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closed end to the channel 243 leading from the valve 
port 272. A piston 284 is slidably mounted in the cham 
ber 281 and has a reduced extension 285 received in the 
chamber extension 283. A compression spring 286 is 
disposed in the chamber 281 between the piston 284 and 
the screw plug 282 and the chamber and extension 283 
are provided with longitudinally extending grooves 287 
leading from the chamber extension 283 past the pis 
ton 284 in the chamber 281 and normally closed by the 
piston. A channel 288 leads from the valve chamber 
281 to the drain channel 205 and connects the channel 
243 to the drain channel 205 when the piston 284 is moved 
against the force of spring 286 sufficiently to uncover the 
portions of the grooves 287 in the chamber extension 283. 
When a torque reversal through the transmission moves 

the governor blocks and turns the valve body 266 in the 
Ymanner indicated above, the valve body cuts of the port 
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267 the teeth of which mesh with a rack 268 on the 
abutment block 185, so that movement of the abutment 
block 18S rotates the valve body 266 in the valve cham 
ber 262. The valve body. 266 has a fluid passage 269 
extending transversely thereof which normally connects 
the ports 264 and 263. 
The cam surface 187 in the guide ring 58 extends spiral 

ly of the peripheral surface of the guide ring and on a 
carefully calculated curve to maintain the balancing fluid 
pressure on the reaction pistons, as described above, 
when the engine driven rotor is driving the wheel driv 
ing rotor of the transmission. This cam surface is deeply 
recessed, as indicated at 270, at its end which engages 
the can followers 186 when the torque is reversed be 
tween the wheel driving and engine driven rotors and 
the governor blocks are moved in the corresponding 
direction, as explained above. When the cam followers 
186 ride into the deep or recessed end 270 of the cam 
surface 187, the abutment block 185 is moved to a limit 
ing position and in this movement, rotates the valve body 
26 until the valve body cuts of the port 264 from the 
port 263 and thereby cuts of the pump outlet pressure 
from the channels 152 and the reaction pistons of the 
rotors. rotors which are connected to the channels 152. 
The valve 260, in addition to the ports 263 and 264 

connecting the channels 175 and 176, has two additional 
ports, as indicated at 272 and 273, of which the port 
273 is connected to the drain channel 43 by a channel 274. 
A third pressure relief valve 280 is provided and com 

prises a valve chamber 281 in the form of a bore in the 
housing section 10B opening to one end of the section 
and closed at its outer end by a screw plug 252. At its 
end remote from the screw plug the chamber 281 has 

264 to discontinue application of fluid at the pressure 
regulated by pressure relief valve 192 to the reaction 
pistons through channels 152, but prior to closing port 
264, opens port 272 to connect the channels 152 and 
the pump outlet to the pressure relief valve 280. If now 
the torque direction is restored by increasing the engine 
power, any fluid trapped in the reaction piston grooves 
in the spaces supplied by the regulated pump outlet pres 
sure can escape through the relief valve 280 permitting 
the governor blocks to move back and the effective vane 
areas of the two rotors to change, so that the engine can 
pick up the load without stalling. 

Continued closing movement of valve body 266 after 
opening port 272 opens port 273 and connects the spaces 
in the reaction piston grooves supplied with fluid at the 
regulated pump outlet pressure with drain to relieve the 
pressure in these spaces, and render the entire pressure 
regulated by the pressure relief valve 199 effective to 
resist movement of the governor blocks in the reverse di- . 
rection and thus insure transmission of a substantial re 
verse torque from the wheel driving to the engine driven 
rotor of the transmission. 

In addition to the springs, as indicated at 149, 156, 
157 and 158, there are compression springs at the op 
posite sides of the corresponding reaction pistons or 

- vanes, as indicated at 290, 291, 292 and 293,190, 191, 
45 
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192 and 193 in Figures 2A and 2B, which abut against 
the corresponding stop formations, as indicated at 147, 
148, 155 and 156, when the governor blocks move to their 
extreme reverse position, and provide limit stops for the 
reaction pistons and for the governor blocks to cushion 
the stopping of the pistons and governor blocks when 
the governor blocks are driven to the extreme reverse 
position by a sufficient pressure differential between the 
lower and upper pressure spaces. 

In the modified arrangement illustrated in Figures 11 
to 14 inclusive, the construction is the same as that ill 
lustrated in the previous figures and described above, 
with the exception that the rotor vanes 46 and 96 are 
provided with longitudinally extending slots 300 in their 
outer ends and packing strips 301 301 of suitable 
flexible and resilient material are mounted one in each 
of these grooves and bear against the inner surfaces of 
the corresponding governor blocks to provide fluid seals 
between the vanes and the governor blocks. 

In this arrangement each governor block, instead of 
being of generally rectangular shape, as described above, 
is a complete hollow cylinder, as indicated at 302, eccen 
trically surrounding the associated rotor body 93 within 
the corresponding chamber 20', and has circumferentially 
extending slots 303 therein spaced apart longitudinally 
thereof, the inner surface of the cylinder portions between 
adjacent slots as well as the inner surface portion of the 
cylinder between the ends of the slots providing tracks or 
guideways on which the packing strips (301.301 ride as 
the rotor body rotates in the governor cylinder. While the 
number of slots in the governor cylinder may be varied, 

an extension 283 of reduced diameter connected at its 75 four equally spaced apart slots each having a width sub 
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equal to 6rie eighth of the length of the cylinder 

considered to provide a satisfactory arrangement. . 

sistic With 
block it is not possible to assemble the device if the parti 
tion formations, such as the formation 120 of Figure 3B, 

integral with the center housing section 10C. 
The partition formations are, therefore, omitted from 

the center housing section and this housing section is pro 
vided with socket recesses 304 opening one into each of the 
governor cylinder slots 303. The partition formation is 
a provided as a plurality of separate blocks 305 of 

cross sectional shape having a thickness sub 

ar 

ext 
at O 9 

each has a concave end surface 306 
the peripheral surface of the associated 

recesses of elongated rectangular shape 
in each thereof and each receiving a 

element 308 which packing elements bear against 
wall surfaces of 

r 
against s body and 

provided 
packing 
the side 
between 

section is provided with a transverse bore 
tending through the socket recesses 304 and the bosses 
the blocks are provided each with a transverse aperture 

309 registering with the bore in the center houising section, 
and a locking pin 310 extends through the bore in the 
housing section and the ape in the block bosses to 
lock the bosses in the socket recesses 304. 
As the governor blocks will have a smaller effective end 

area when the vane packing seals are used, the reaction 
piston grooves will be much narrower and the reaction 
pistons will have a proportionately decreased area, as 
shown in Figure 12. 
The invention may be embodied in other specific forms 

without departing from the spirit or essential charac 
-teristics thereof. The present embodiments are, therefore, 
to be considered in all respects as illustrative and not re 
strictive, the scope of the invention being indicated by the 

claims rather than by the foregoing descrip 
tion, and all changes which come within the meaning and 

The partition blocks 30s are disposed one in 

slots 303 to provide fluid seals. 
the partition blocks and the governor cyliriders. . 
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responding guide rings, each of said governor blocks 
having its outer surface in contact with the wall of the 
corresponding chamber and its inner surface spaced from 
the peripheral surface of the corresponding rotor and 
being movable toward and away from the adjacent rotor 
surface upon angular movement of the associated guide 
rings in the chamber to maintain the inner surfaces of 
the governor blocks in engagement with the outer ends 
of the corresponding vanes at different amounts of effec 
tive vane area projecting beyond the peripheral surfaces 
of the corresponding rotors, partition formations on said 
housing projecting one into each of said chambers to the 
peripheral surfaces of the corresponding rotors at loca 

- 'tions at which the rotor vanes are fully retracted within 
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range of equivalency of the claims are, therefore, intended 
() to be embraced therein. 

What is claimed is: 
1. A hydraulic transmission comprising a housing 

having spaced apart cylindrical chambers, shaft bearing 
openings, valve chambers and fluid passages therein, shafts 

4. 

journaled in said shaft bearing openings and extending 
eccentrically one through each of said chambers, said 
shafts projecting beyond said housing and being adapted 
for connection one to a power source and the other to 
driven means, cylindrical driving and driven rotors dis 
posed one on each of said shafts coaxially thereof and 
received in the corresponding chambers, each of such 
rotors having a diameter less than the diameter of the cor 
responding chamber and angularly spaced apart and ra 
dially disposed vane slots therein, vanes slidably mounted 
one in each of said slots and projecting from the periph 
eral surface of the corresponding rotor, guide rings of 
cylindrical shape journaled in said chambers one at each 
end of each rotor and rotatably receiving the correspond 
ing shafts, each of said guide rings having in its end adja 

55 

the peripheral surfaces of said rotors and together with 
said governor blocks dividing the space within each cham 
ber surrounding the corresponding rotor into two separate 
portions, one of the fluid channels in said housing con 
necting the space portion in one of said chambers between 
the rear end of the corresponding governor block in the 
direction of rotation of the corresponding rotor and the 
associated partition formation to the space portion in 
the other of said chambers between the forward end of 
the corresponding governor block in the direction of rota 
tion of the corresponding rotor and the associated parti 
tion formation, and constituting such space portions and 
channel an upper pressure space, and another of the chan 
nels in said housing connecting the other space portions in 
said chambers and providing a lower pressure space, said 
governor blocks being movable to a limited extent around 
the corresponding rotors upon a rise in fluid pressure in 
said upper pressure space above the fluid pressure in said 
lower pressure space to simultaneously decrease the ef 
fective vane area of said driving rotor and increase the 
effective vane area of said driven rotor, one of the valve 
chambers in said housing connecting said upper, and lower 
pressure space channels to provide a bypass for said driv 
ing rotor, a manually movable valve in said valve chamber 
effective to close said chamber and force the fluid to pass 
from said upper pressure space around said driven rotor 
to said lower pressure space and constrain said driven 
rotor to rotate in response to rotation of said driving rotor, 
angularly spaced apart pistons on each guide ring at the 
ends of the guide rings remote from said rotors and re 
ceived in the adjacent annular grooves in said housing, 
stop formations on said housing intercepting said annular 
grooves between the angularly spaced apart pistons in each 
groove, some of the fluid channels in said housing connec 
ting said upper pressure space to the annular grooves in 
said housing in a manner to apply fluid pressure to one 
piston in each annular housing groove in opposition to the 
application of fluid pressure to the ends of said governor 
blocks within said upper pressure space, the effective areas 
of said pistons being less than the effective areas of the 
ends of said governor blocks by a predetermined amount, 
gear means in said housing interconnecting said governor 
blocks for simultaneous and coextensive movement in 
opposite directions, a fluid pump in said housing, some of 
the fluid channels in said housing connecting said pump to 
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cent the corresponding rotor an annular groove concentric 
with the corresponding chamber and said housing having 
annular grooves disposed one at each end of each chamber 
and concentric with the corresponding chambers, sectors 
slidably mounted in the grooves in said guide rings for 
moveaent around the corresponding annular grooves, 
means connecting each vane to two sectors disposed one at 
each end of the vane for movement of said vanes out 
wardly and inwardly of the corresponding rotors as said 
rotors rotate in the corresponding chambers, longitudi 
naily curved governor blocks slidably mounted one in each 
chamber between the corresponding rotor and the cham 
ber wall and connected each at its opposite ends to the cor 
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the annular grooves in said housing in a manner to apply 
pump pressure to the other piston in each annular groove 
to balance the difference in effective pressure of the fluid 
in said upper pressure space on said governor blocks and 
said pistons to hold said governor blocks in adjusted posi 
tion and the corresponding chambers against further 
movement by the effect of fluid pressure on the differential 
areas of said pistons and said governor blocks, a first ad 
justable pressure regulating valve connected to the outlet 
of said pump to maintain a predetermined adjusted pres 
sure at said pump outlet, a cam surface on one of said 
guide rings controlling said first pressure regulating valve, 
one of the channels in said housing connecting the outlet 
of said first pressure regulating valve to said lower pres 
sure space, a second pressure regulating valve connected 
at its inlet to the outlet of said first pressure regulating 
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valve to maintain a predetermined pressure on the fluid 
conducted to said lower pressure space and connected at 
its outlet to the inlet of said pump, and a body of hydraulic 
fluid in said housing 

2. A hydraulic transmission comprising a housing 
having spaced apart and substantially parallel rotor cham 
bers of cylindrical shape therein, a drive shaft extending 
eccentrically through one of said chambers and journaled 
in said housing, a driven shaft extending eccentrically 
through the other of said chambers and journaled in said 
housing, rotor bodies disposed one on each shaft within 
and eccentric of the corresponding chambers, each of said 
rotor bodies having its ends spaced from the ends of the 
corresponding chambers and having longitudinally extend 
ing and radially disposed vane slots therein, vanes slidably 
mounted one in each of said vane slots for movement to 
ward and away from the rotational axis of the correspond 
ing shaft, governor blocks disposed one in each rotor 
chamber and each having a longitudinally convex outer 
surface contacting the associated chamber wall and a lon 
gitudinally concave inner surface spaced from the periph 
eral surface of the associated rotor body and engaged by 
the outer ends of the corresponding vanes as the vanes are 
moved thereby by rotation of the corresponding rotor 
body and shaft, said governor blocks being angularly 
movable in said chambers and toward and away from the 
peripheral surfaces of the corresponding rotor bodies upon 
angular movement of the governor blocks to vary the ef 
fective vane area of said rotor bodies, guide rings angu 
larly movable in said chambers one at each end of each 
rotor body and filling the corresponding end portions of 
said chambers, means connecting each governor block to 
the guide rings adjacent thereto, 
guide rings having in its end adjacent the correspond 
ing rotor body a circular groove eccentric of the rotational 
axis of the rotor body, means movable around said 
grooves and connected to the adjacent vanes positively 
moving the vanes inwardly and outwardly of the corre 
sponding rotor bodies as the rotor bodies rotate relative 
to the guide rings, partition formations disposed in each 
of said chambers and extending between the correspond 
ing guide rings and from the corresponding chamber wall 
to the peripheral surface of the associated rotor body at 
a location spaced from the corresponding governor block 
and at which the vanes are fully retracted within the pe 
ripheral surface of the rotor body, each partition forma 
tion dividing the space within the corresponding chamber 
surrounding the corresponding rotor body into an inlet 
space and an outlet space and said housing having chan 
nels therein one of which connects the outlet space in said 
one chamber to the inlet space in said other chamber and 
constitutes an upper pressure space and the other of which 
connects the inlet space in said one chamber to the outlet 
space in said other chamber and constitutes a low pressure 
space, said housing also having a cross channel therein 
interconnecting said upper and lower pressure spaces to 
bypass said one chamber, a manually operated valve in 

each of said 
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ing spaced apart and substantially parallel rotor chambers 
of cylindrical shape therein, a drive shaft extending eccen 
trically through one of said chambers and journaled in 
said housing, a driven shaft extending eccentrically through 
the other of said chambers and journaled in said housing, 
rotor bodies disposed one on each shaft within and eccen 
tric of the corresponding chambers, each of said rotor 
bodies having its ends spaced from the ends of the corre 
sponding chambers and having longitudinally extending 
and radially disposed vane slots therein, vanes slidably 
mounted one in each of said vane slots for movement 
toward and away from the rotational axis of the corre 
sponding shaft, governor blocks disposed one in each rotor 
chamber and each having a longitudinally convex outer 
surface contacting the associated chamber wall and a 
longitudinally concave inner surface spaced from the 
peripheral surface of the associated rotor body and en 
gaged by the outer ends of the corresponding vanes as 
the vanes are moved thereby by rotation of the corre 
sponding rotor body and shaft, said governor blocks being 
angularly movable in said chambers and toward and away 
from the peripheral surfaces of the corresponding rotor 
bodies upon angular movement of the governor blocks 
to vary the effective vane area of said rotor bodies, guide. 
rings angularly movable in said chambers one at each end 
of each rotor body and filling the corresponding end por 
tions of said chambers, means connecting each governor 
block to the guide rings adjacent thereto, each of said 
guide rings having in its end adjacent the corresponding 
rotor body a circular groove eccentric of the rotational 
axis of the rotor body, means movable around said grooves 
and connected to the adjacent vanes positively moving the 
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said cross channel which when closed constrains hydraulic 
fluid flowing from the outlet to the inlet of said one cham 
ber to flow from the inlet to the outlet of said other cham 
ber and rotates said other rotor body, said governor blocks 
being urged by the fluid pressure differential between said 
upper and lower pressure spaces to move in a direction to 
decrease the effective vane area of said one rotor body and 
increase the effective vane area of said other rotor body, 
and fluid pressure responsive' means connected to said 
guide rings resisting movement of said governor blocks, 
said housing having relief channels therein. in the walls 
of said chambers and said governor blocks having slots 
in the rear ends thereof which register, with said relief 
channels when said governor blocks have been moved to 
predetermined positions in the corresponding chambers to 
limit the maximum fluid pressure in said chambers to a 
predetermined value. 

3. A hydraulic transmission comprising a housing hav 

O 

vanes inwardly and outwardly of the corresponding rotor 
bodies as the rotor bodies rotate relative to the guide rings, 
partition formations disposed in each of said chambers 
and extending between the corresponding guide rings and 
from the corresponding chamber wall to the peripheral 
surface of the associated rotor body at a location spaced 
from the corresponding governor block and at which the 
vanes are fully retracted within the peripheral surface of 
the rotor body, each partition formation dividing the 
space within the corresponding chamber surrounding the 
corresponding rotor body into an inlet space and an outlet 
space and said housing having channels therein one of 
which connects the outlet space in said one chamber to 
the inlet space in said other chamber and constitutes an 
upper pressure space and the other of which connects the 
inlet space in said one chamber to the outlet space in said 
other chamber and constitutes a low pressure space, said 
housing also having a cross channel therein interconnect 
ing said upper and lower pressure spaces to bypass said 
one chamber, a manually operated valve in said cross 
channel which when closed constrains hydraulic fluid 
flowing from the outlet to the inlet of said one chamber 
to flow from the inlet to the outlet of said other chamber 
and rotates said other rotor body, said governor blocks 
being urged by the fluid pressure differential between said 
upper and lower pressure spaces to move in a direction to 
decrease the effective vane area of said one rotor body 
and increase the effective vane area of said other rotor 
body, fluid pressure responsive means connected to said 
guide rings resisting movement of said governor blocks, 
and gear means rotationally connecting the guide rings 
in said one chamber to the guide rings in said other 
chamber and constraining said governor blocks to move 
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simultaneously and coextensively in respectively opposite 
directions. - 

4. A hydraulic transmission comprising a housing hav 
ing spaced apart and substantially parallel rotor chambers - 
of cylindrical shape therein, a drive shaft extending eccen 
trically through one of said chambers and journaled in 
said housing, a driven shaft extending eccentrically through 
the other of said chambers and journaled in said housing, 
rotor bodies disposed one on each shaft within and eccen 
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tric of the corresponding chambers, each of said rotor 
bodies having its ends spaced from the ends of the corre 
sponding chambers and having longitudinally extending 
and radially disposed vane slots therein, vanes slidably 
mounted one in each of said vane slots for movement 
toward and away from the rotational axis of the corre 
sponding shaft, governor blocks disposed one in each 
rotor chamber and each having a longitudinally convex 
outer surface contacting the associated chamber wall and 
a longitudinally concave inner surface spaced from the 
peripheral surface of the associated rotor body and en 
gaged by the outer ends of the corresponding vanes as 
the vanes are moved thereby by rotation of the corre 
sponding rotor body and shaft, said governor blocks being 
angularly movable in said chambers and toward and away 
from the peripheral surfaces of the corresponding rotor 
bodies upon angular movement of the governor blocks 
to vary the effective vane area of said rotor bodies, guide 
rings angularly movable in said chambers one at each 
end of each rotor body and filling the corresponding end 
portions of said chambers, means connecting each governor 
block to the guide rings adjacent thereto, each of said 
guide rings having in its end adjacent the corresponding 
rotor body a circular groove eccentric of the rotational 
axis of the rotor body, means movable around said grooves 
and connected to the adjacent vanes positively moving 
the vanes inwardly and outwardly of the corresponding 
rotor bodies as the rotor bodies rotated relative to the 
guide rings, partition formations disposed in each of said 
chambers and extending between the corresponding guide 
rings and from the corresponding chamber wall to the 
peripheral surface of the associated rotor body at a loca 
tion spaced from the corresponding governor block and 
at which the vanes are fully retracted within the peripheral 
surface of the rotor body, each partition formation divid 
ing the space within the corresponding chamber surround 
ing the corresponding rotor body into an inlet space and 
an outlet space and said housing having channels therein 
one of which connects the outlet space in said one cham 
ber to the inlet space in said other chamber and constitutes 
an upper pressure space and the other of which connects 
the inlet space in said one chamber to the outlet space in 
said other chamber and constitutes a lower pressure space, 
said housing also having a cross channel therein inter 
connecting said upper and lower pressure spaces to bypass 
said one chamber, a manually operated valve in said cross 
channel which when closed constrains hydraulic fluid 
flowing from the outlet to the inlet of said one chamber 
to flow from the inlet to the outlet of said other chamber 
and rotates said other rotor body, said governor blocks 
being urged by the fluid pressure differential between said 
upper and lower pressure spaces to move in a direction 
to decrease the effective vane area of said one rotor body 
and increase the effective vane area of said other rotor 
body, said housing having circular grooves therein one 
at each end of each chamber concentric with said cham 
bers, stop formations on said housing intercepting each 
of said housing grooves at spaced apart locations there 
around, reaction pistons on each guide ring at spaced 
apart locations therearound and angularly movable in the 
adjacent housing grooves each between corresponding ad 
jacent sides of the associated stop formations, and means 
including fluid passages in said housing supplying hydraulic 
fluid under pressure to the spaces between said reaction 
pistons and the corresponding stop formations resisting 
movement of said governor blocks in response to the 
fluid pressure differential between said upper and lower 
pressure spaces. 

5. A hydraulic transmission comprising a housing hav 
ing spaced apart and substantially parallel rotor cham 
bers of cylindrical shape, therein, a drive shaft extending 
eccentrically through one of said chambers and journaled 
in said housing, a driven shaft extending eccentrically 
through the other of said chambers and journaled in said 
housing, rotor bodies disposed one on each shaft within 
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in said housing, rotor bodies disposed 
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and eccentric of the corresponding chambers, each of said 
rotor bodies having its ends spaced from the ends of the 
corresponding chambers and having longitudinally ex 
tending and radially disposed vane slots therein, vanes 
slidably mounted one in each of said vane slots for move 
ment toward and away from the rotational axis of the 
corresponding shaft, governor blocks disposed one in each 
rotor chamber and each having a longitudinally convex 
outer surface contacting the associated chamber wall and 
a longitudinally concave inner surface spaced from the 
peripheral surface of the associated rotor body and en 
gaged by the outer ends of the corresponding vanes as 
the vanes are moved thereby by rotation of the corre 
sponding rotor body and shaft, said governor blocks being 
angularly movable in said chambers and toward and away 
from the peripheral surfaces of the corresponding rotor 
bodies upon angular movement of the governor blocks 

vary the effective vane area of said rotor bodies, guide 
rings angularly movable in said chambers one at each end 

each rotor body and filling the corresponding end por 
tions of said chambers, means connecting each governor 
lock to the guide rings adjacent thereto, each of said 

guide rings having in its end adjacent the corresponding 
rotor body a circular groove eccentric of the rotational 
axis of the rotor body, means movable around said grooves 
and connected to the adjacent vanes positively moving the 
wanes inwardly and outwardly of the corresponding rotor 
bodies as the rotor bodies rotate relative to the guide 
rings, partition formations disposed in each of said cham 
bers and extending between the corresponding guide rings 
and from the corresponding chamber wall to the peripheral 
surface of the associated rotor body at a location spaced 
from the corresponding governor block and at which the 
vanes are fully retracted within the peripheral surface of 
the rotor body, each partition formation dividing the space 
within the corresponding chamber surrounding the corre 
sponding rotor body into an inlet space and an outlet 
space and said housing having channels therein one of 
which connects the outlet space in said one chamber to 
the inlet space in said other chamber and constitutes an 
upper pressure space and the other of which connects the 
inlet space in said one chamber to the outlet space in said 
other chamber and constitutes a lower pressure space, 
said housing also having a cross channel therein inter 
connecting said upper and lower pressure spaces to by 
pass said one chamber, a manually operated valve in said 
cross channel which when closed constrains hydraulic 
fluid flowing from the outlet to the inlet of said one cham 
ber to flow from the inlet to the outlet of said other 
chamber and rotates said other rotor body, said governor 
blocks being urged by the fluid pressure differential be 
tween said upper and lower pressure spaces to move in 
a direction to decrease the effective vane area of said one 
rotor body and increase the effective vane area of said 
other rotor body, fluid pressure responsive means con 
nected to said guide rings resisting movement of said gov 
ernor blocks, a pump driven by said one shaft and having 
its outlet connected to said lower pressure space to supply 
hydraulic fluid to the latter, said housing having a drain 
channel therein connected to the inlet of said pump to 
return leakage fluid to said pump, and a pressure relief 
valve connected between said lower pressure space and 
said drain channel to regulate the pressure of the hydraulic 
fluid supplied to said lower pressure space by said pump. 

6. A hydraulic transmission comprising a housing 
having spaced apart and substantially parallel rotor 
chambers of cylindrical shape therein, a drive shaft ex 
tending eccentrically through one of said chambers and 
journaled in said housing, a driven shaft extending eccen 
trically through the other of said chambers and journaled 

one on each shaft 
within and eccentrically of the corresponding chambers, 
each of said rotor bodies having its ends spaced from the 
ends of the corresponding chambers and having longi 

o 
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todinally extending and radially disposed vane slots there 
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in, vanes slidably mounted one in each of said vane slots 
for movement toward and away from the rotational axis 
of the corresponding shaft, governor blocks disposed One 
in each rotor chamber and each having a longitudinally 
convex outer surface contacting the associated cham 
ber wall and a longitudinally concave inner. surface 
spaced from the peripheral surface of the associated ro 
tor body and engaged by the outer ends of the corre 
sponding vanes as the vanes are moved thereby by rota 
tion of the corresponding rotor body and shaft, said gov 
ernor blocks being angularly movable in said chambers 
and toward and away from the peripheral surfaces of 
the corresponding rotor bodies up angular movement of 
the governor blocks to vary the effective vane area of 
said rotor bodies, guide rings angularly movable in said 
chambers one at each end of each rotor body and filling 
thc corresponding end portions of said chambers, means 
connecting each governor block to the guide rings ad 
jacent thereto, each of said guide rings having in its end 
adjacent the corresponding rotor body a circular groove 
eccentric of the rotational axis of the rotor body, means 
movable around said grooves and connected to the ad 

O 

jacent vanes positively moving the vanes inwardly and . 
outwardly of the corresponding rotor bodies as the rotor 
blades rotate relative to the guide rings, partition forma 
tions disposed one in each of said chambers and extend 
ing between the corresponding guide rings and from the 
corresponding chamber wall to the peripheral surface of 
the associated rotor body at a location spaced from the 
corresponding governor block and at which the vanes are 
fully retracted within the peripheral surface of the rotor 
body, each partition formation dividing the space within. 
the corresponding chamber surrounding the correspond 
ing rotor body into an inlet space and an outlet space 
and said housing having channels therein one of which 
connects the outlets space in said one chamber to the inlet 
space in said other chamber and constitutes an upper 
pressure space and the other of which connects the inlet 
space in said one chamber to the outlet space in said 
other chamber and constitutes a lower pressure space, 
said housing also having a cross channel therein inter 
connecting said upper and lower pressure spaces to by 
pass said one chamber, a manually operated valve in said 
cross channel which when closed constrains hydraulic 
fluid flowing from the outlet to the inlet of said one 
chamber to flow from the inlet to the outlet of said other 
chamber and rotate said other rotor body, said gov 
ernor blocks being urged by the fluid pressure differential 
between said upper and lower pressure spaces to move in 
a direction to decrease the effective vane area of said driv 
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ing rotor body and increase the effective vane area of 
said driven rotor body, said housing having channels 
therein connecting said upper pressure space to each 
housing groove between one piston and one stop forma 
tion in each groove to apply the fluid pressure in said 
upper presure space to the reaction pistons in a manner 
to resist movement of the corresponding governor blocks 
in response to the fluid pressure differential between said 
upper and lower pressure spaces, the combined areas of 
the reaction pistons in each chamber subjected to fluid 
pressure from said upper pressure space being less than 
the effective end area of the corresponding governor block 
to provide a residual force tending to move the governor 
block, a pump driven by said one shaft and connected 
at its outlet to said housing grooves to apply fluid pres 
sure to the space in each groove between the other re 
action piston and the other stop formation therein to 
counteract said residual force, a first pressure relief valve 
having an outlet and an inlet and connected at its inlet 
to the outlet of said pump to regulate the fluid pressure 
applied by said pump to said housing grooves, a cam sur 
face on one of said guide rings, and means interposed 
between said cam surface and said first pressure relief 
valve to adjust said first pressure relief valve to provide 
fluid pressures which correspond to the angular positions 
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of said governor blocks in said chambers and exactly 
counteract the residual governor block moving force at 
each angular position of the governor blocks. 

7. A hydraulic transmission comprising a housing 
having spaced apart and substantially parallel rotor 
chambers of cylindrical shape therein, a drive shaft ex 
tending eccentrically through one of said chambers and 
journaled in said housing, a driven shaft extending ec 
centrically through the other of said chambers and jour 
naled in said housing, rotor bodies disposed one on each 
shaft within and eccentrically of the corresponding cham 
bers, each of said rotor bodies having its ends spaced 
from the ends of the corresponding chambers and having 
longitudinally extending and radially disposed vane slots 
therein, vanes slidably mounted one in each of said vane 
slots for movement toward and away from the rotational 
axis of the corresponding shaft, governor blocks disposed 
one in each rotor chamber and each having a longitu 
dinally convex outer surface contacting the associated 
chamber wall and a longitudinally concave inner surface 
spaced from the peripheral surface of the associated rotor 
body and engaged by the outer ends of the corresponding 
vanes as the vanes are moved thereby by rotation of the 
corresponding rotor body and shaft, said governor blocks 
being angularly movable in said chambers and toward and 
away from the peripheral surfaces of the corresponding 
rotor bodies upon angular movement of the governor 
blocks to vary the effective vane area of said rotor bodies, 
guide rings angularly movable in said chambers one at 
each end of each rotor body and filling the correspond 
ing end portions of said chambers, means connecting each 
governor block to the guide rings adjacent thereto, each 
of said guide rings having in its end adjacent the corre 
sponding rotor body a circular groove eccentric of the ro 
tational axis of the rotor body, means movable around 
said grooves and connected to the adjacent vanes posi 
tively moving the vanes inwardly and outwardly of the 
corresponding rotor bodies as the rotor bodies rotate rel 
ative to the guide rings, partition formations disposed one 
in each of said chambers and extending between the cor 
responding guide rings and from the corresponding cham 
ber wall to the peripheral surface of the associated rotor 
body at a location spaced from the corresponding gov 
ernor block and at which the vanes are fully retracted 
within the peripheral surface of the rotor body, each 
partition formation dividing the space within the corre 
sponding chamber surrounding the corresponding rotor 
body into an inlet space and an outlet space and said 
housing having channels therein one of which connects 
the outlet space in said one chamber to the inlet space 
in said other chamber and constitutes an upper pressure 
space and the other of which connects the inlet space 
in said one chamber to the outlet space in said other 
chamber and constitutes a lower pressure space, said 
housing also having a cross channel therein interconnect 
ing said upper and lower pressure spaces to bypass said 
one chamber, a manually operated valve in said cross 
channel which when closed constrains hydraulic fluid 
flowing from the outlet to the inlet of said one chamber 
to flow from the inlet to the outlet of said other cham 
ber and rotate said other rotor body, said governor blocks 
being urged by the fluid pressure differential between said 
upper and lower pressure spaces to move in a direction to 
decrease the effective vane area of said driving rotor 
body and increase the effective vane area of said driven 
rotor body, said housing having channels therein con 
necting said upper pressure space to each housing groove 
between one piston and one stop formation in each groove 
to apply the fluid pressure in said upper pressure space 
to the reaction pistons in a manner to resist movement 
of the corresponding governor blocks in response to the 
fluid pressure differential between said upper and lower 
pressure spaces, the combined areas of the reaction pistons 
in each chamber subjected to fluid pressure from said 
upper pressure space being less than the effective end 
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firea of the corresponding governor block to provide a 
residual force tending to move the governor block, a pump 
driven by said one shaft and connected at its outlet to 
said housing grooves to apply fluid pressure to the space 
in each sroove between the other reaction piston and 
the other stop formation therein to counteract said resid - ual force, a first pressure relief valve having an outlet 
and an inlet and connected at its inlet to the outlet of said 
pump to regulate the fluid pressure applied by said pump 
to said housing grooves, a cam surface on one of said 
guide rings, means interposed between said cam surface 
and said first pressure relief valve to adjust said first 
pressure relief valve to provide fluid pressures which cor 
respond to the angular positions of said governor blocks 
in said chambers and exactly counteract the residual gov 
ernor block moving force at each angular position of the 
governor blocks, and a second pressure relief valve have 
ing its inlet connected to the outlet of said first pressure 
relief valve and its outlet conected to the inlet of said, 
pump, said housing having fluid channels therein con 
necting the outlet of said first pressure relief valve to 
said lower pressure space and to one space in each hous 
ing groove other than the groove space connected to said 
PPer Pressure space and the groove space connected to 

the outlet of said pump and connecting the remaining 
E" each housing groove to said lower pressure space. 

8. A hydraulic transmission comprising a housing hav 
ing spaced apart and substantially parallel rotor chambers 
of cylindrical shape therein, a driving shaft extending ec 
centrically through one of said chambers and journaled 
in said housing, a driven shaft extending eccentrically 
through the other of said chambers and journaled in said 
housing, rotor bodies disposed one on each shaft within 
and eccentrically of the corresponding chambers, each 
of said rotor bodies having its end spaced from the ends 
of the corresponding chambers and having longitudinally 
extending and radially disposed vane slots therein, vanes 
slidably mounted one in each of said vane slots for move 
ment toward and away from the rotational axis of the 
corresponding shaft, governor blocks disposed one in each 
rotor chamber and each having a longitudinally convex 
outer surface contacting the associated chamber wall and 
a longitudinally concave inner surface spaced from the 
peripheral surface of the associated rotor body and en 
saged by the outer ends of the corresponding vanes as 
the vanes are moved thereby by rotation of the corre 
sponding rotor body and shaft, said governor blocks being 
angularly movable in said chambers and toward and away 
from the peripheral surfaces of the corresponding rotor 
bodies upon angular movement of the governor blocks to 
vary the effective vane area of said rotor bodies, guide 
rings angularly movable in said chambers one at each 
end of each rotor body and filling the corresponding end 
portions of said chambers, means connecting each gover 
nor block to the guide rings adjacent thereto, each of said 
guide rings having in its end adjacent the corresponding 
rotor body a circular groove eccentric of the rotational 
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other of which connects the inlet space in said one cham 
ber to the outlet space in said other chamber and consti 
tutes a lower pressure space, said housing also having a 
cross channel therein interconnecting said upper and lower 
pressure spaces to bypass said one chamber, a manually 
operated valve in said cross channel which when closed 
constrains hydraulic fluid flowing from the outlet to the 
inlet of said one chamber to flow from the inlet to the 
outlet of said other chamber and rotate said other rotor 
body, said sovernor blocks being urged by the fluid pres 
sure differential between said upper and lower pressure 
spaces to move in a direction to decrease the effective 
vane area of said driving rotor body and increase the 
effective vane area of said driven rotor body, said housing 
having channels therein connecting said upper pressure 
space to each housing groove between one piston and one 
stop formation in each groove to apply the fluid pressure 
in said upper pressure space to the reaction pistons in a 
manner to resist movement of the corresponding gover- . 
nor blocks in response to the fluid pressure differential be 
tween said upper and lower pressure spaces, the combined 
areas of the reaction pistons in each chamber subjected 
to fluid pressure from said upper pressure space being 
less than the effective, end area of the corresponding gov 
ernor block to provide a residual force tending to move 
the governor block, a pump driven by said one shaft and 
connected at its outlet to said housing grooves to apply 
fluid pressure to the space in each groove between the 
other reaction piston and the other stop formation there 
in to counteract said residual force, a first pressure relief 
valve having an outlet and an inlet and connected at its 
inlet to the outlet of said pump to regulate the fluid pres 
sure applied by said pump to said housing grooves, a cam 
surface on one of said guide rings, means interposed be 
tween said cam surface and said first pressure relief valve 
to adjust said first pressure relief valve to provide fluid 
pressures which correspond to the angular positions of 
said governor blocks in said chambers and exactly 
counteract the residual governor block moving force at 
each angular position of the governor blocks, and a sec 
ond pressure relief valve having its inlet connected to 
the outlet of said first pressure relief valve and its out 
let connected to the inlet of said pump, said housing hav 

axis of the rotor body, means movable around said 
grooves and connected to the adjacent vanes positively 
moving the vanes inwardly and outwardly of the corre 
sponding rotor bodies as the rotor bodies rotate relative 
to the guide rings, partition formations disposed one in 
each of said chambers and extending between the corre 
sponding guide rings and from the corresponding chamber 
wall to the peripheral surface of the associated rotor body 
at a location spaced from the corresponding governor 
block and at which the vanes are fully retracted within 
the peripheral surface of the rotor body, each partition 
formation dividing the space within the corresponding 
chamber surrounding the corresponding rotor body into 
an inlet space and an outlet space and said housing hav 
ing channels therein one of which connects the outlet 
space in said one chamber to the inlet space in said other 
chamber and constitutes an upper pressure space and the 

ing fluid channels therein connecting the outlet of said 
first pressure relief valve to said lower pressure space and 
to one-space in each housing groove other than the groove 
space connected to said upper pressure space and the 
groove space connected to the outlet of said pump and 
connecting the remaining space in each housing groove to 
said lower pressure space, a third pressure relief valve 
having its outlet connected to the inlet of said pump, and 
a cut-of valve interposed in the connection between the 
outlet of said first pressure relief valve and said housing 
grooves and having outlets opened when said cut-off valve 
is closed leading one to the inlet of said third pressure 
relief valve and one to the inlet of said pump, said cut 
of valve being operated by said can surface in response 
to a movement of said governor blocks to their exereme 
reverse position upon a reversal of the torque transmitted 
to the transmission and a consequent reversal of the pres 
sure differential in said upper and lower pressure spaces 
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to progressively cut of the fluid pressure of said first pres 
sure relief valve from the corresponding reaction pistons 
and sequentially connect the ring spaces adjacent these 
pistons to the inlet of said third pressure relief valve and 
to pump inlet so that any pressure surge in the housing 
grooves incident to a restoration of the direction of torque 
transmission while said cut-off valve is partly closed will 
be relieved through said third pressure relief valve and the 
fluid pressure in the spaces in said housing grooves sup 
plied from the pump outlet will be completely relieved 
when the cut-off valve is fully closed and fluid pressure 
supplied to said housing grooves from the outlet of said 
first pressure relief valve will be rendered fully effective 
to resist movement of said governor blocks in the reverse 
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direction and maintain a substantial transmission of torque 
through said transmission in the reverse direction. 

9. A hydraulic transmission comprising a driving unit 
and a driven unit each including means providing a cylin 
drical chamber, shafts extending eccentrically one through 
each of said chambers, rotor bodies having vane slots 
therein disposed one on each of said shafts within the cor 
responding chambers and rotatable in the latter, vanes. 
slidably mounted one in each vane slot of said rotors, 
means in each of said chambers connected to said vanes 
positively moving said vanes inwardly and outwardly of 
the vane slots as the corresponding rotor bodies rotate, 
governor blocks disposed one in each of said chambers 
in spaced relationship to the corresponding rotor bodies 
and each having adjacent the corresponding rotor body a 
curved surface contacted by the outer ends of the adjacent 
vanes, and a partition formation extending from the wall 
of each of said chambers to the corresponding rotor body 
at a location spaced from the associated governor block, 
the corresponding partition formation providing an inlet 
space and an outlet space in each of said chambers, 
means providing channels one connecting the outlet space 
of the chamber of said driving unit to the inlet space of 
the ghamber of said driven unit and providing an upper 
pressure space and the other connecting the outlet space 
of the chamber of said driven unit to the inlet space of 
the chamber of said driving unit and providing a lower 
pressure space, said governor blocks being angularly mov 
able in the corresponding chambers in response to fluid 
pressure in said upper pressure space greater than the 
fluid pressure in said lower pressure space in directions 
to decrease the effective vane area of said driving rotor 
and increase the effective vane area of said driven rotor, 
and fluid pressure operated means connected to said gover 
nor block resisting angular movement of said governor 
blocks in the corresponding rotor chambers. 

10. A hydraulic transmission comprising a driving unit 
and a driven unit each including means providing a cylin 
drical chamber, shafts extending eccentrically one through 
each of said chambers, rotor bodies having vane slots 
therein disposed one on each of said shafts within the 
corresponding chambers and rotatable in the latter, vanes 
slidably mounted one in each vane slot of said rotors, 
means in each of said chambers connected to said vanes 
positively moving said vanes inwardly and outwardly of 
the vane slots as the corresponding rotor bodies rotate, 
governor blocks disposed one in each of said chambers in 
spaced relationship to the corresponding rotor bodies and 
each having adjacent the corresponding rotor body a 
curved surface contacted by the outer ends of the adjacent 
vanes, and a partition formation extending from the wall 
of each of said chambers to the corresponding rotor body 
at a location spaced from the associated governor block, 
the corresponding partition formation providing an inlet 
space and an outlet space in each of said chambers, means 
providing channels one connecting the outlet space of 
the chamber of said driving unit to the inlet space of the 
chamber of said driven unit and providing an upper pres 
sure space and the other connecting the outlet space of 
the chamber of said driven unit to the inlet space of the 
chamber of said driving unit and providing a lower pres 
sure space, said governor blocks being angularly movable 
in the corresponding chambers in response to fluid pres 
sure in said upper pressure space greater than the fluid 
pressure in said lower pressure space in directions to de 
crease the effective vane area of said driving rotor and 
increase the effective vane area of said driven rotor, and 
fluid pressure operated means connected to said governor 
blocks resisting angular movement of said governor blocks 
in the corresponding rotor chambers, each of said vanes 
having a packing element extending longitudinally of its 
outer end and engaging the inner surface of the associated 
governor block, each of said governor blocks comprising 
a hollow cylindrical body mounted in the corresponding 
rotor chamber for angular movement therein and having 
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spaced apart slots extending circumferentially partly there 
around and said partition formation comprising a plurality 
of blocks detachably mounted on the chamber providing 
means and disposed one in each slot in the corresponding 
governor block, each of said blocks having recesses dis 
posed one in each side thereof, and packing elements dis 
posed one in each such recess and contacting the side wall 
surfaces of the corresponding slots in the associated gover 
nor block. - 11. A hydraulic transmission comprising a driving unit 
and a driven unit each including means providing a cylin 
drical chamber, shafts extending eccentrically one through 
each of said chambers, rotor bodies having vane slots 
therein disposed one on each of said shafts within the cor2. 
responding chambers and rotatable in the latter, vanes 
slidably mounted one in each vane slot of said rotors, 
means in each of said chambers, connected to said vanes 
positively moving said vanes' inwardly and outwardly of . 
the vane slots as the corresponding rotor bodies rotate, 
governor blocks disposed one in each of said chambers in 
spaced relationship to the corresponding rotor bodies and 
each having adjacent the corresponding rotor body a 
curved surface contacted by the outer ends of the adjacent 
vanes, and a partition formation extending from the wall 
of each of said chambers to the corresponding rotor body 
at a location spaced from the associated governor block, 
the corresponding partition formation providing an inlet 
Space and an outlet space in each of said chambers, means 
providing channels one connecting the outlet space of 
the chamber of said driving unit to the inlet space of 
the chamber of said driven unit and providing an upper 
pressure space and the other connecting the outlet space 
of the chamber of said driven unit to the inlet space of 
the chamber of said driving unit and providing a lower 
pressure space, said governor blocks being angularly mov 
able in the corresponding chambers in response to a fluid 
pressure in said upper pressure space greater than the fluid 
pressure in said lower pressure space in directions to 
decrease the effective vane area of said driving rotor and 
increase the effective vane area of said driven rotor, fluid 
pressure operated means connected to said governor 
blocks resisting angular movement of said governor blocks 
in the corresponding rotor chambers, and means inter 
connecting said governor blocks for simultaneous and sub 
stantially coextensive movement. 12. A hydraulic transmission comprising a driving unit 
and a driven unit each including means providing a cylin 
drical chamber, shafts extending eccentrically one through 
each of said chambers, rotor bodies having vane slots 
therein disposed one on each of said shafts within the cor 
responding chambers and rotatable in the latter, vanes 
slidably mounted one in each vane slot of said rotors, 
means in each of said chambers connected to said vanes 
positively moving said vanes inwardly and outwardly of 
the vane slots as the corresponding rotor bodies rotate, 
governor blocks disposed one in each of said chambers in 
spaced relationship to the corresponding rotor bodies and 
each having adjacent the corresponding rotor body a 
curved surface contacted by the outer ends of the adjacent 
vanes, and a partition formation extending from the wall 
of each of said chambers to the corresponding rotor body 
at a location spaced from the associated governor block, 
the corresponding partition formation providing an inlet 
space and an outlet space in each of said chambers, means 
providing channels one connecting the outlet space of the 
chamber of said driving unit to the inlet space of the cham 
ber of said driven unit and providing an upper pressure 
space and the other connecting the outlet space of the 
chamber of said driven unit to the inlet space of the cham 
ber of said driving unit and providing a lower pressure 
space, said governor blocks being angularly movable in 
the corresponding chambers in response to a fluid pressure 
differential in said upper and lower pressure chambers to 
differentially vary the effective vane areas of said driving 
and driven rotors, and fluid pressure operated means con 
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nected to said governor blocks and subjected to pressure 
from said upper fluid pressure space resisting angular 
movement of said governor blocks in the corresponding 
rotor chambers. 

13. A hydraulic transmission comprising a driving unit 
and a driven unit each including means providing a cylin 
drical chamber, shafts extending eccentrically one through 
each of said chambers, rotor bodies having vane slots 
therein disposed one on each of said shafts within the cor 
responding chambers and rotatable in the latter, vanes 
slidably mounted one in each vane slot of said rotors, 
means in each of said chambers connected to said vanes 
positively moving said vanes inwardly and outwardly of 
the vane slots as the corresponding rotor bodies rotate, 
governor blocks disposed one in each of said chambers in 
spaced relationship to the corresponding rotor bodies and 
each having adjacent the corresponding rotor body a 
curved surface contacted by the outer ends of the adja 
cent vanes, and a partition formation extending from the 
wall of each of said chambers to the corresponding rotor 
body at a location spaced from the associated governor 
block, the corresponding partition formation providing an 
inlet space and an outlet space in each of said chambers, 
means providing channels one connecting the outlet space 
of the chamber of said driving unit to the inlet space of 
the chamber of said driven unit and providing an upper 
pressure space and the other connecting the outlet space 
of the chamber of said driven unit to the inlet space of the 
chamber of said driving unit and providing a lower pres 
sure space, said governor blocks being angularly movable 
in the corresponding chambers in response to a fluid pres 
sure in said upper pressure space greater than the fluid 
pressure in said lower pressure space in directions to de 
crease the effective vane area of said driving rotor and in 
crease the effective vane area of said driven rotor, fluid 
pressure operated means connected to said governor blocks 
and subjected to pressure from said upper fluid pressure 
space resisting angular movement of said governor blocks 
in the corresponding rotor chambers, a pump driven by one 
of said shafts, and a pressure regulating valve connected 
to the outlet of said pump and to said fluid pressure oper 
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ated means, supplying fluid at regulated pressures to said 
fluid pressure operated means to assist said upper pressure 
space pressure in resisting movement of said governor 
blocks. 

14. A hydraulic transmissi a driving unit 
and a driven unit each including means providing a cylin 
drical chamber, shafts extending eccentrically one through 
each of said chambers, rotor bodies having vane slots 
therein disposed one on each of said shafts within the 
corresponding chambers and rotatable in the latter, vanes 
slidably mounted one in each vane slot of said rotors, 
means in each of said chambers connected to said vanes 
positively moving said vanes inwardly and outwardly of 
the vane slots as the corresponding rotor bodies rotate, 
governor blocks disposed one in each of said chambers 
in spaced relationship to the corresponding rotor bodies 
and each having adjacent the corresponding rotor body 
a curved surface contacted by the outer ends of the adja 
cent vanes, and a partition formation extending from the 
wall of each of said chambers to the corresponding rotor 
body at a location spaced from the associated governor 
block, the corresponding partition formation providing 
an inlet space and an outlet space in each of said chambers, 
means providing channels one connecting the outlet space 
of the chamber of said driving unit to the inlet space of 
the chamber of said driven unit and providing an upper 
pressure space and the other connecting the outlet space 
of the chamber of said driven unit to the inlet space of 
the chamber of said driving unit and providing a lower 
pressure space, said governor blocks being angularly mov 
able in the corresponding chambers in response to a fluid 
pressure in said upper pressure space greater than the fluid 
pressure in said lower pressure space in directions to de 
crease the effective vane area of said driving rotor and in 
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crease the effective vane area of said driven rotor, fluid 
pressure operated means connected to said governor blocks 
and subjected to pressure from said upper fluid pressure 
space resisting angular movement of said governor blocks 
in the corresponding rotor chambers, a pump driven by one 
of said shafts, a pressure regulating valve connected to the 
outlet of said pump and to said fluid pressure operated 
means supplying fluid at regulated pressures to said fluid 
pressure operated means to assist said upper pressure space . 
pressure in resisting movement of said governor blocks, 
and means adjusting said pressure regulating valve in 
response to angular positions of said governor blocks in 
said chambers to apply to said pressure operated means 
adjusted pump pressure effective to balance the fluid pres 
sure differential acting on said governor blocks at the 
various angular positions of said governor blocks in the corresponding chambers. 

15. A hydraulic transmission comprising a driving 
unit and a driven unit each including means providing 
a cylindrical chamber, shafts extending eccentrically one 
through each of said chambers, rotor bodies having vane. 
slots therein disposed one on each of said shafts within 
the corresponding chambers and rotatable in the latter, 
vanes slidably mounted one in each vane slot of said 
rotors, means in each of said chambers connected to said 
vanes positively moving said vanes inwardly and out 
Wardly of the vane slots as the corresponding rotor bodies 
rotate, governor blocks disposed one in each of said cham 
bers in spaced relationship to the corresponding rotor 
bodies and each having adjacent the corresponding ro 
tor body, a curved surface contacted by the outer ends 
of the adjacent vanes, and a partition formation extend 
ing from the wall of each of said chambers to the corre 
sponding rotor body at a location spaced from the as 
sociated governor block, the corresponding partition 
formation providing an inlet space and an outlet space 
in each of said chambers, means providing channels one 
connecting the outlet space of the chamber of said driv 
ing unit to the inlet space of the chamber of said driven 
unit and providing an upper pressure space and the other 
connecting the outlet space of the chamber of said driven 
unit to the inlet space of the chamber of said driving 
unit and providing a lower pressure space, said governor 
blocks being angularly movable in the corresponding 
chambers in response to a fluid pressure in said upper 
pressure space greater than the fluid pressure in said 
lower pressure space in directions to decrease the effective 
vane area of said driving rotor and increase the effective 
vane area of said driven rotor, fluid pressure operated 
means connected to said governor blocks and subjected 
to pressure from said upper. fluid pressure space resist 
ing angular movement of said governor blocks in the 
corresponding rotor chambers, a pump driven by one 
of said shafts, and a pressure regulating valve connected 
to the outlet of said pump and to said fluid pressure 
operated means supplying fluid at regulated pressures to 
said fluid pressure operated means to assist said upper 
pressure space pressure in resisting movement of said 
governor blocks, said pressure regulating valve having 
an outlet connected to said lower pressure space to supply 
hydraulic fluid from \said pump to said lower pressure 
space, and a pressure relief valve connected to the outlet 
of said pressure regulating valve to control the pressure 
of the hydraulic fluid supplied to said lower pressure 
space. 8 

16. A hydraulic transmission comprising a driving 
unit and a driven unit each including means providing 
a cylindrical chamber, shafts extending eccentrically 
one through each of said chambers, rotor bodies having 
vane slots therein disposed one on each of said shafts 
within the corresponding chambers and rotatable in the 
latter, vanes slidably mounted one in each vane slot of 
said rotors, means in each of said chambers connected 
to said vanes positively moving said vanes inwardly and 
outwardly of the vane slots as the corresponding rotor 
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bodies rotate, governor blocks disposed one in each of 
said chambers in spaced relationship to the corresponding 
rotor bodies and each having adjacent the corresponding 
rotor body a curved surface contacted by the outer ends 
of the adjacent vanes, and a partition formation extend 
ing from the wall of each of said chambers to the cor 
responding rotor body at a location spaced from the 
associated governor block, the corresponding partition 
formation providing an inlet space and an outlet space 
in each of said chambers, means providing channels one 
connecting the outlet space of the chamber of said driv 
ing unit to the inlet space of the chamber of said driven 
unit and providing an upper pressure space and the other 
connecting the outlet space of the chamber of said driven 
unit to the inlet space of the chamber of said driving 
unit and providing a lower pressure space, said governor 
blocks being angularly movable. in the corresponding 
chambers in response to a fluid pressure in said upper pres 
sure space greater than the fluid pressure in said lower 
pressure space in directions to decrease the effective vane 
area of said driving rotor and increase the effective vane 
area of said driven rotor, fluid pressure, operated means 
connected to said governor blocks and subjected to pres 
sure from said upper fluid pressure space resisting angu 
lar movement of said governor blocks in the correspond 
ing rotor chambers, a pump driven by one of said shafts, 
and a pressure regulating valve connected to the outlet 
of said pump and to said fluid pressure operated means 
supplying fluid at regulated pressures to said fluid pres 
sure operated means to assist said upper pressure space 
pressure in resisting movement of said governor blocks, 
said pressure regulating valve having an outlet connected 
to said lower pressure space to supply hydraulic fluid 
from said pump to said lower pressure space, a pres 
sure relief valve connected to the outlet of said pressure 
regulating valve to control the pressure of the hydraulic 
fluid supplied to said lower pressure space, said governor 
blocks being movable in a direction to increase the effec 
tive vane area of said driving rotor and decrease the 
effective vane area of said driven rotor upon an increase 
in the pressure in said lower pressure space above the 
pressure in said upper pressure space incident to a re 
versal of the direction of transmission of torque through 
said transmission, and a valve means operated by said 
governor blocks when moved in response to an increase 
in pressure in said lower pressure space above the pres 
sure in said upper pressure space to cut off the outlet 
of said pump from said pressure operated means and 
connect the part of said pressure operated means sup 
plied with hydraulic fluid from said pump to a drain 
while maintaining fluid pressure from the outlet of said 
pressure regulating valve to another part of said fluid 
pressure operated means to resist movement of said gov 
ernor blocks in the above described directions. 

17. A hydraulic transmission comprising a driving 
unit and a driven unit each including means providing 
a cylindrical chamber, shafts extending eccentrically one 
through each of said chambers, rotor bodies having 
vane slots therein disposed one on each of said shafts 
within the corresponding chambers and rotatable in the 
latter, vanes slidably mounted one in each vane slot of 
said rotors, means in each of said chambers connected 
to said vanes positively moving said vanes inwardly and 
outwardly of the vane slots as the corresponding rotor 
bodies rotate, governor blocks disposed one in each of 
said chambers in spaced relationship to the correspond 
ing rotor bodies and each having adjacent the corre 
sponding rotor body a curved surface contacted by the 
outer ends of the adjacent vanes, and a partition for 
mation extending from the wall of each of said cham 
bers to the corresponding rotor body at a location spaced 
from the associated governor block, the corresponding 
partition formation providing an inlet space and an out 
let space in each of said chambers, means providing 
channels one connecting the outlet space of the cham 
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ber of said driving unit to the inlet space of the cham 
ber of said driven unit and providing an upper pressure 
space and the other connecting the outlet space of the 
chamber of said driven unit to the inlet space of the 
chamber of said driving unit and providing a lower pres: 
sure space, said governor blocks being angularly mov: 
able in the corresponding chambers in response to a 
fluid pressure in said upper pressure space greater than 
the fluid pressure in said lower pressure space in direc 
tions to decrease the effective vane area of said driving 
rotor and increase the effective vane area of said driven 
rotor, fluid pressure operated means connected to said 
governor blocks and subjected to pressure from said 
upper fluid pressure space resisting angular movement 
of said governor blocks in the corresponding rotor 
chambers, a pump driven by one of said shafts, and a 
pressure regulating valve connected to the outlet of said 
pump and to said fluid pressure operated means supply 
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operated means to assist said upper pressure space pres 
sure in hesisting movement of said governor blocks, said 
pressure regulating valve having an outlet connected to 
said lower pressure space to supply hydraulic fluid from 
said pump to said lower pressure space, a pressure relief 
valve connected to the outlet of said pressure regulating 
valve to control the pressure of the hydraulic fluid sup 
plied to said lower pressure space, said governor blocks 
being movable in a direction to increase the effective 
vane area of said driving rotor and decrease the effec 
tive vane area of said driven rotor upon an increase in 
the pressure in said lower pressure space above the pres 
sure in said upper pressure space incident to a reversal 
of the direction of transmission of torque through said 
transmission, valve means operated by said governor 
blocks when moved in response to an increase in pres 
sure in said lower pressure space above the pressure in 
said upper pressure space to cut of the outlet of said 
pump from said pressure operated means and connect 
the part of said pressure operated means supplied with 
hydraulic fluid from said pump to a drain while main 
taining fluid pressure from the outlet of said pressure 
regulating valve to another part of said fluid pressure 
operated means to resist movement of said governor 
blocks in the above described directions, and a fluid 
pressure operated valve connected between said upper 
pressure space and the outlet of said pressure relief valve 
and closed to preclude leakage of hydraulic fluid from 
said upper pressure space through said pressure relief 
valve while the pressure in said upper pressure space is 
above the pressure provided by said pressure relief valve, 
said pressure operated valve being opened when the 
pressure in said upper pressure space falls below the 
pressure provided by said pressure relief valve upon a 
reversal of the direction of the transmission of torque 
through said transmission to connect the inlet of said 
pressure relief valve to said upper pressure space for 
supplying hydraulic fluid at the pressure provided by 
said pressure relief valve to said upper pressure space. 

18. A hydraulic transmission comprising a driving 
unit and a driven unit each including means providing 
a cylindrical chamber, shafts extending eccentrically one 
through each of said chambers, rotor bodies having 
vane slots therein disposed one on each of said shafts 
within the corresponding chambers and rotatable in the 
latter, vanes slidably mounted one in each vane slot of 
said rotors, means in each of said chambers connected 
to said vanes positively moving said vanes inwardly and 
outwardly of the vane slots as the corresponding rotor 
bodies rotate, governor blocks disposed one in each of 
said chambers in spaced relationship to the correspond 
ing rotor bodies and each having adjacent the corre 
sponding rotor body a curved surface contacted by the 
outer ends of the adjacent vanes, and a partition for 
mation extending from the wall of each of said cham 
bers to the corresponding rotor body at a location spaced 
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from the associated governor block, the corresponding 
partition formation providing an inlet space and an out 
let space in each of said chambers, means providing 
channels one connecting the outlet space of the cham 
ber of said driving unit to the inlet space of the cham 
ber of said driven unit and providing an upper pressure 
space and the other connecting the outlet space of the 
chamber of said driven unit to the inlet space of the 
chamber of said driving unit and providing a lower pres 
sure space, said governor blocks being angularly mov 
able in the corresponding chambers in response to a 
fluid pressure in said upper pressure space greater than 
the fluid pressure in said lower pressure space in direc 
tions to decrease the effective vane area of said driving 
rotor and increase the effective vane area of said driven 
rotor, fluid pressure operated means connected to said 
governor blocks and subjected to pressure from said 
upper fluid pressure space resisting angular movement 
of said governor blocks in the corresponding rotor 
chambers, a pump driven by one of said shafts, and a 
pressure regulating valve connected to the outlet of said 
pump and to said fluid pressure operated means supply 
ing fluid at regulated pressures to said fluid pressure 
operated means to assist said upper pressure space pres 
Sure in resisting movement of said governor blocks, said 
pressure regulating valve having an outlet connected to 
said lower pressure space to supply hydraulic fluid from 
said pump to said lower pressure space, a pressure relief 
valve connected to the outlet of said pressure regulating 
valve to control the pressure of the hydraulic fluid 
applied to said lower pressure space, said governor 
blocks being movable in a direction to increase the effec 
tive vane area of said driving rotor and decrease the 
effective vane area of said driven rotor upon an increase 
in the pressure in said lower pressure space above the 
pressure in said upper pressure space incident to a re 
versal of the direction of transmission of torque through 
said transmission, valve means operated by said gover 
nor blocks when moved in response to an increase in 
pressure in said lower pressure space above the pres 
sure in said upper pressure space to cut off the outlet 
of said pump from said pressure operated means and 
connect the part of said pressure operated means sup 
plied with hydraulic fluid from said pump to a drain 
while maintaining fluid pressure from the outlet of said 
pressure regulating valve to another part of said fluid 
pressure operated means to resist movement of said 
governor blocks in the above described directions, and 
a fluid pressure actuated valve connected between said 
lower pressure chamber and the outlet of said pressure 
relief valve and open when the pressure in said lower 
pressure chamber is below the pressure provided by said 
pressure relieved valve to provide a supply of hydraulic 
fluid at the pressure provided by said pressure relief 
valve to said lower fluid pressure space, said fluid pres 
Sure actuated valve being closed when the pressure in 
said lower fluid pressure space exceeds the pressure pro 
vided by said pressure relief valve to preclude loss of 
hydraulic fluid from said lower pressure space through 
said pressure relief valve. 

19. A hydraulic transmission comprising a driving 
unit and a driven unit each including means providing 
a cylindrical chamber, shafts extending eccentrically one 
through each of said chambers, rotor bodies having 
vane slots therein disposed one on each of said shafts 
within the corresponding chambers and rotatable in the 
latter, vanes slidably mounted one in each vane slot of 
said rotors, means in each of said chambers connected 
to said vanes positively moving said vanes inwardly and 
outwardly of the vane slots as the corresponding rotor 
bodies rotate, governor blocks disposed one in each of 
said chambers in spaced relationship to the corresporid 
ing rotor bodies and each having adjacefit the corre 
sponding rotor body a curved surface contacted by the 
outer ends of the adjacent vanes, and a partition for 
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mation extending from the wall of each of said cham 
bers to the corresponding rotor body at a location spaced 
from the associated governor block, the corresponding 
partition formation providing an inlet space and an out 
let space in each of said chambers, means providing 
channels one connecting the outlet space of the cham 
ber of said driving unit to the inlet space of the cham 
ber of said driven unit and providing an upper pressure 
space and the other connecting the outlet space of the 
chamber of said driven unit to the inlet space of the 
chamber of said driving unit and providing a lower pres 
sure space, said governor blocks being angularly mov 
able in the corresponding chambers in response to a 
fluid pressure in said upper pressure space greater than 
the fluid pressure in said lower pressure space in direc 
tions to decrease the effective vane area of said driving 
rotor and increase the effective vane area of said driven 
rotor, fluid pressure operated means connected to said 
governor blocks and subjected to pressure from said 
upper fluid pressure space resisting angular movement 
of said governor blocks in the corresponding rotor 
chambers, a pump driven by one of said shafts, and a 
pressure regulating valve connected to the outlet of said 
pump and to said fluid pressure operated means supply 
ing fluid at regulated pressures to said fluid pressure 
operated means to assist said upper pressure space pres 
sure in resisting movement of said governor blocks, said 
pressure regulating valve having an outlet connected to 
said lower pressure space to supply hydraulic fluid from 
said pump to said lower pressure space, a pressure relief 
valve connected to the outlet of said pressure regulating 
valve to control the pressure of the hydraulic fluid sup 
plied to said lower pressure space, said governor blocks 
being movable in a direction to increase the effective 
vane area of said driving rotor and decrease the effec 
tive vane area of said driven rotor upon an increase in 
the pressure in said lower pressure space above the pres 
sure in said upper pressure space incident to a reversal 
of the direction of transmission of torque through said 
transmission, valve means operated by said governor 
blocks when moved in response to an increase in pressure 
in said lower pressure space above the pressure in said 
upper pressure space to cut of the outlet of said pump 
from said pressure operated means and connect the part 
of said pressure operated means supplied with hydraulic 
fluid from said pump to a drain while maintaining fluid 
pressure from the outlet of said pressure regulating 
valve to another part of said fluid pressure operated 
means to resist movement of said governor blocks in 
the above described directions, a first fluid pressure 
actuated valve connected between said upper fluid pres 
sure space and said pressure relief valve and closed 
when the fluid pressure in said upper space exceeds the 
pressure provided by said pressure relief valve to pre 
clude loss of fluid from said upper space through said 
pressure relief valve, and a second fluid pressure oper 
ated valve connected between said lower fluid pressure 
space and said pressure relief valve and open when the 
fluid pressure in said lower space is below the pressure 
provided by said pressure relief valve to provide a sup 
ply of hydraulic fluid at the pressure provided by said 
pressure relief valve to said lower space, said first fluid 
pressure actuated valve being opened and said second 
fluid pressure actuated valve being closed when the fluid 
pressure in said upper space falls below and the fluid 
pressure in said lower space rises above the pressure 
provided by said pressure relief valve incident to a re 
versal of the direction of the transmission of torque 
through said transmission to provide a supply of hydrau 
lic fluid at the pressure provided by said pressure relief 
valve to said upper space and preclude loss of hydraulic 
fluid from said lower space through said pressure relief 
valve to thereby maintain a transmission of substantial 
torque from said driven rotor to said driving rotor under 
conditions of torque reversal through said transmission. 
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20. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation, within said chan 
ber and having vanes movable toward and away from the 
rotational axis of said rotor in response to rotation of said 
rotor, means in the said chamber providing a rotor inlet 
passage, and means in the said chamber providing a rotor 
outlet passage spaced circumferentially from the said ro 
tor inlet passage, and an element in said chamber provid 
ing governing means, said element partly surrounding said 
rotor and movable relative to said rotor in opposite direc 
tions about said rotor, means responsive to movement of 
said element in the direction of rotation of said rotor to 
shift said element in a direction away from the axis of 
rotation of said rotor and responsive to movement of said 
element in the opposite direction about said rotor to shift 
said element toward the axis of rotation of said rotor to 
approximately engage vane portions remote from the ro 
tational axis of said rotor at different angular positions 
where said vanes are at more or less distance from the 
rotational axis of said rotor, thereby to substantially vary 
both the effective vane area of said rotor and the volume 
of fluid moving about said rotor, said element having sur 
face exposed to the rotor inlet passage fluid pressure tend 
ing to move said element angularly in one direction about 
said rotor, and said element also having surface exposed 
to said rotor outlet passage fluid pressure tending to move 
the said element angularly in the opposite direction. 

21. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation within said cham 
ber and having vanes movable toward and away from fe 
rotational axis of said rotor in response to rotation of said 
rotor, means in the said chamber providing a rotor inlet 
passage, and means in the said chamber providing a rotor 
outlet passage spaced circumferentially from the said 
rotor inlet passage, a hollow element at least partly sur 
rounding said rotor and having at least one slot there 
through extending partially around said element, said ele 
ment being movable in opposite directions about said rotor 
and having a portion providing governing means movable 
away from the aris of rotation of said rotor upon move 
ment of said element in the direction of rotation of said 
rotor and movable toward the axis of rotation of said 
rotor upon movement of the element in the opposite di 
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rection about said rotor to approximately engage vane 
portions which are remote from the rotational axis of 
said rotor at different angular positions where said vanes 
are at more or less distance from the rotational aris of 
said rotor, thereby to substantially vary both the effec 
tive vane area of said rotor and the volume of fluid moving 
about said rotor, said element having surface exposed to 
the rotor inlet passage fluid pressure tending to move the 
said element angularly in one direction, and said element 
also having surface exposed to the rotor outlet passage 
fluid pressure tending to move the said element angularly 
in the opposite direction. 

22. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation within said chan 
ber and having vanes movable toward and away from the 
rotational aris of said rotor in response to rotation of said 
rotor, means in the said chamber providing a rotor inlet 
passage, and means in the said chamber providing a rotor 
outlet passage spaced circumferentially from the said rotor 
inlet passage, governing means movable in opposite direc 
tions about said rotor, means responsive to movement of 
said governing means in the direction of rotation of said 
rotor to shift said governing means in a direction away 
from the axis of rotation of said rotor and responsive to 
movement of said governing means in the opposite direc 
tion about said rotor to shift said governing means in a 
direction toward the axis of rotation of said rotor to ap 
proximately engage vane portions remote from the rota 
tional aris of said rotor at different angular positions where 
said vanes are at more or less distance from the rotational 
axis of the rotor, thereby to substantially vary both the 
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effective vane area of said rotor and the volume of fluid 
noving about said rotor. 

23. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation within said chani 
ber and having vanes movable toward and away from tie 
rotational axis of said rotor in response to rotation of 
said rotor, means in the said chamber providing a rotor 
inlet passage, and means in the said chamber providing a 
rotor outlet passage spaced circumferentially from the said 
rotor inlet passage, governing means movable in opposite 
directions about said rotor, means responsive to move 
ment of said governing means in the direction of rota 
tion of said rotor to shift said governing means in a direc 
tion away from the axis of rotation of said rotor and 
responsive to movement of said governing means in the 
opposite direction about said rotor to shift said governing 
means in a direction toward the axis of rotation of said 
rotor to approximately engage vane portions remote from 
the rotational axis of said rotor at different angular posi 
itions where said vanes are at more or less distance from 
the rotational axis of the rotor, thereby to substantially 
vary both the effective vane area of said rotor and the 
volume of fluid moving about said rotor, and means for 
bypassing fluid directly between said rotor inlet and outle 
Passages in response to movement of said governing 
means to a predetermined angular position: 

24. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation within said 
chamber and having vanes movable toward and away 
from the rotational axis of said rotor in response to ro 
tation of said rotor, means in the said chamber provid 
ing a rotor inlet passage, and means in the said chamber 
Providing a rotor outlet passage spaced circumferentially 
from the said rotor inlet passage, governing means moy 
able in opposite directions about said rotor, means re 
sponsive to movement of said governing means in the 
direction of rotation of said rotor to shift said governing 
means in a direction away from the axis of rotation of 
said rotor and responsive to movement of said governing 
means in the opposite direction about said rotor to shift 
said governing means in a direction toward the axis of 
rotation of said rotor to approximately engage varie 
portions remote from the rotational aris of said rotor 
at different angular positions where said vanes are at 
more or less distance from the rotational axis of the 
rotor, thereby to substantially vary both the effective 
vane area of said rotor and the volume of fluid moving 
about said rotor, and means including fluid pressure 
actuated means operatively connected to said governing 
means to control the movement of said governing near. 

25. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation within said chan 
ber and having vanes movable toward and away from 
the rotational axis of said rotor in response to rotation 
of said rotor, means in the said chamber providing a rotor 
inlet passage, and means in the said chamber providing a 
rotor outlet passage spaced circumferentially from the 
said rotor inlet passage, governing means movable in 
opposite directions about said rotor, means responsive to 
movement of said governing means in the direction of 
rotation of said rotor to shift said governing means in 
a direction away from the axis of rotation of said rotor 
and responsive to movement of said governing means in 
the opposite direction about said rotor to shift said gov 
erning means in a direction toward the axis of rotation 
of said rotor to approximately engage vane portions re 
note from the rotational axis of said rotor at different 
angular positions where said vanes are at more or less 
distance from the rotational axis of the rotor, thereby 
to substantially vary both the effective vane area of said 
rotor and the volume of fluid moving about said rotor, 
and means including fluid pressure actuated means oper 
atively connected to said governing means to regulate the 
angular movement of said governing means and to lilt 
the angular movement of said governing means, 
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26. in a fluid translating device, means providing a 

chamber, a rotor disposed for rotation within add chan 
ber and having vanes novable toward and away from the 
rotational auds of said rotor in response to rotation of 
add roor, means in the said chamber providing a rotor 
inlet passage, and means in the said chamber providing a 
roor outlet passage spaced circuinferentially from the . 
add roor inlet passage, means providing a bypass passage . 
connecting said inlet and outlet passages together, and a 
welve in all bypass passage operable to connect and dis 
cowpt said inlet and outlet passages, governing near 
novable in opposite directions about said notor, means 
responsive to movement of ald governing maru in the 
direction of rotation of said rotor to shift add overning 
was in a direction away from the axis of rotation of 
and roor and responsive to movement of said overning 
name in the opposite direction about said rotor to shift 
add overning nearw in a direction toward the axis of 
rotation of said rotor to approximately engage vane por 
along renote from the rotational axis of said rotor at 
alterent angular positions where said varies are at more 
or less diedance from the rotational audit of the rotor, 
thereby Ao substantially vary both the effective varie area 
of aid rotor and the volume of fluid moving about said 
Vow, '' 

27. In a fluid translating device, meant providing as 
chamber, a rotor disposed for rotation within said chan 
ber and having vanes movable toward and away from 
ahe rotational axis of said rotor in response to rotation of 
said roor, means responsive to rotation of the rotor and 
operatively connected to said vanes for positively control 
in movement of said varies toward and away from the 
rotational axis of the said rotor, means in the said chane 
ber providing a rotor inlet passage, and near in the 
add chamber providing a rotor outlet passage spaced 
circumferentially from the said rotor inlet passage, goy 
erning neans movable in opposite directions about said 
rofor, nearly responsive to movement of said overning 
near in the direction of rotation of said rotor to shift 
said overning means in a direction away from the auts 
of rotagon of said rotor and responsive to movement of 
aldoerning means in the opposite direction about said 
rotor to shift said governing means in a direction toward 
ahead of rotation of said rotor to approximately en 
age vine portions remote from the rotational axis of 
said rotor at different angular positions where add varies 
are at more or less distance from the rotational axis of 
the rotor, thereby to substantially vary both the effective 
ware area of said rotor and the volume of fluid moving 
about said rotor. 

28. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation withi said chan 
ber and having vanes movable toward and away from 
the rotational axis of said rotor in response to rotation 
of said rotor, means responsive to rotation of the rotor 
and operatively connected to said varies for positively 
controlling movement of said vanes toward and away 
from the rotational axis of the said rotor, means in the 
said chamber providing a rotor inlet passage, and means 
in the said chamber providing a rotor outlet passage 
spaced circumferentially from the said rotorinlet passage, 
means providing a bypass passage connecting said inlet. 
and outlet passages together, and a valve in said bypass 
passage operable to connect and disconnect said inlet 
and outlet passages, governing means movable in oppos 
ple directions about said rotor, means respondve to nove 
nent of said governing means in the directions of rotation 
of add rotor to shift said governing means in a directions 
away from the auds of rotation of sadd rotor and respon 
adve to provement of said governing means in the opposite 

- direction about ald rotor to shift said governing means 
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in a direction toward the axis of rotation of said rotor 
Ao approximately engage vane portions remote from the 
rotational axis of said rotor at different angular positions 
where add varies are at more or less distance from the s 
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rotational arts of the rotor, thereby to substantially vary 
both the effective vane area of add roor and the volune 
of fluid moving about said rotor, means for bypassing 
fluid directly between add rotor inlet and outlet passages 
in response to movement of said overving people o as 
predetermined angular position, and wears 
fadd pressure actuated means operatively connected to 
said govering means to control the movement of sadd 
governing means, 

29. In a fluld translating device, means providing a 
chamber, a rotor disposed for rotation within add channe 
ber and having varies movable. Aoward and away fron 
fhe rotational auds of said rotor in response to rotation 
of said rotor, means in the said chamber providing a 
rotor inlet passage, and means in the said chamber pro 
viding a rotor outlet paenage spaced circumferendally 
from the said rotor inlet passage, an element in all claw 
ber providing governing nearis and movable relative to 
said rotor in opposite directions about the latter, weaus 
responsive to movement of said element in the direction 
of rotation of said rotor Aoshift said element to one direct 
tion radially with respect to the rotor axis and respon 
stye to movement of said element in the opposite direction 
about said rotor to shift said element in the opposite 
radial direction to approximately engage vane portions 
renote from the rotational ads of said roor at liferent 
angular positions where said vanes are at more or leas 
distance from the rotational axis of saddroor, thereby 
fo substantially vary both the effective varie area of aid 
rofor and the volune of fluid moving about ald rotor, 
said element having surface exposed to the roor tref 
passage pressure tending to move said allenent in the 
direction of rotation thereof and having surface exposed 
to the rotor outlet passage pressure tending to move said 
element in the direction opposite rotor rotation, ?aid 
pressure operated means for resistine movement of all 
element in one direction about the rotor, and control 
means responsive to movement of said element in the 
latter direction for progressively increasin the resistance 
of said fluld pressure operated means to navenent of aid 
element in said latter direction. 

30. In a fluid translating device, means providing a 
chamber, a rotor disposed for rotation within add chan 
ber and having vanes movable toward and away from 
the rotational acts of sadd rotor in response to rotation 
of said rotor, means in the said chamber proving 
rotor inlet passage, and means in the said chanber pro 
viding a rotor outlet passage spaced circumferentially 
from the said rotor inlet passage, governing means nov 
able in opposite directions about said rotor, weavy re 
sponsive to movement of said governing means is one 
direction about said rotor to shift said governing means 
in a direction away from the axis of rotation of all 
rotor and responshve to movement of said overning 
means in the opposite direction about add roor to shift 
said governing means toward the ads of rotation of all 
rotor to approximately engage wane portion reno?e 
from the rotational air of said rotor af different angular 
positions where said vanes are at more or less distance 
from the rotational axis of the rotor, thereby to substan 
itially vary both the effective vane area of said roor and 
the volume of fluid moving about said notor, and neas 
for bypassing fluid directly between said rotor inlet and 
outlet passages in response to movement of ald govern 
ing means to a predetermined angular position. 

31. In a hydraulic transmission, a drive assembly and 
a driver assembly, each of the said assembles including 
means providing a chamber, a rotor disposed for role 
tions within each chamber and having waves wovable 
toward. and away front the rotational ads of natal roar 
in response to rotation of the latter, ineans in each chan 
ber providing a rotor inlet passage, and near in each 
chamber providing a rotor outlet parage spaced frong 
said inlet passage, means connecting the intet palaes 
of each chanber with the outlet passage of the other 
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chanther, governing means for said drive and driver 
assembley respectively movable in opposite directions. 
about the associated rotors, means responsive to move 
pnent of said governing means to the direction of rota 
tion of the associated rotors to shift said governing nears 
in a direction away from the axes of rotation of the 
associated rotors and responsive to movement of said 
governing means in the opposite direction about the 
associated rotors to shift said governing reans in a direct 
alon award the axes of rotation of the associated rotory 
Ao approximately engage varie portions remote from the 
rotational axes of said rotors at different angular post 
along where add vanes are at more or less distance from 
the rotational axes of said rotors, thereby to substantially 
vary both the effective vane areas of said rotors and the 
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for toward the axes of rotation of the associated rotors 
fo approximately engage vane portions remote from the 
rotational axes of said rotors at different angular post 
ations where said vanes are at more or less distance from 
she rotational auces of saldrofors, thereby to substantially 
vary both the effective vane areas of said rotors and the 
volume of fluid moving about said rotors, means inver 
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volume of fluid moving about said rotors, and means 
intercannecting sald governing means for angular move 
ment together to increase the effective vane area of one 
of said refore and simultaneously decrease the effective 
vane area of the other of said rotors, and to decrease 
the effective vane area of the said one of said rotors and insultaneously increase ... the 
asid other of said rotors. 

32. In a hydraulic transmission, a drive assembly. and 
a driven assembly, each of the said assemblies including 

effective vane area of the 

means providing a chamber, a rotor disposed for rota 
tion within each chamber and having vanes movable 
Aoward and away from the rotational axis of said rotor 
in response to rotation of the latter, means in each chan 
ber providing a rotor inlet passage, and means in each 
chamber providing a rotor outlet passage spaced front 
said inlet passage, means connecting the inlet passages 
of each chamber with the outlet passage of the other 
chamber, governing means for said drive and driven 
assemblies respectively movable in opposite directions 
about the associated rotors, means responsive to move 
ment of said governing means in the direction of rotation 
of the associated rotors to shift said governing near in 
one direction radially with respect to the axes of rotation 
of the associated rotors and responsive to movement of 
said overning means in the opposite direction about the 
associated rotors to shift said governing means in the 
opportie radial direction with respect to the ares of the 

connecting said governing means for angular movement 
together to increase the effective vane area of one of said 
Aofors and simultaneously decrease the effective vane 
area of the other of said rotors, and to decrease the effec 
tive vane area of the said one of said rotors and simul 
taneously increase the effective vane area of the said other 
of said rotors, means including fluid seals for substan 
fally reducing fluid leakage throughout the transmis 
sion, and means comprising fluid seals, drain passages 
and a fluid reservoir preventing fluid leakage from the 
transmission, a pump, a passage connecting the said fluid 
reservoir to the inlet of the pump, and means including 
valve controlled passages for supplying fluid at predeter 
mined pressures from the outlet of the said pump to the 
said rotor inlet and outlet passages to maintain an ample 
supply of fluid in the said rotor inlet and outlet passages 
and to hasten the filling of those portions of the said 
rotor inlet passages which lie between the rotor varies. 
: 34. In a hydraulic transmission, a drive assembly and 
a driven assembly, each of the said assemblies including 

O 

associated rotors to approximately engage vane portions 
renote from the rotational axes of said rotors at different 
angular positions where said varies are at more or less 
distance from the rotational axes of said rotors, thereby 
fo substantially vary both the effective vane areas of said 
rotors and the volume of fluid moving about said rators, 
and means. interconnecting said governing means for 
angular movement together to increase the effective vane 
area of one of said rotors and simultaneously decrease 
the effective vane area of the other of said rotors, and 

s 

to decrease the effective vane area of the said one of said : 
rofors and stricultaneously increase the effective. vane area 
of the said other of said rotors. ... " . 

33. In a hydraulic transmission, a drive assembly and 
a driven assembly, each of the said assemblies including 
means providing a chamber, a rotor disposed for rota 
tion within each chamber and having vanes movable 
toward and away from the rotational axis of said rotor 
li response to rotation of the latter, means in each cham 
ber providing a rotor inlet passage, and means in each 

means providing a chamber, a rotor disposed for rota 
tions within each chamber and having vanes movable 
toward and away from the rotational axis of said rotor 
in response to rotation of the latter, means in each cham 
ber providing a rotor inlet passage, and means in each 
chamber providing a rotor outlet passage spaced from 
said inlet passage, means connecting the inlet passages of 
each chamber with the outlet passage of the other cham 
ber, governing means for said drive and driven assen 
blies respectively movable in opposite directions about 
the associated rotors, means responsive to movement of 

- aid governing means in the direction of rotation of the 
associated rotors to shift said governing means in adi 
rection away from the axes of rotation of the associated 
rotors and responsive to movement of said governing 
means in the opposite direction about the associated ro 
tars to shift said governing means in a direction toward 
the axes of rotation of the associated rotors to approxi 
mately engage vane portions remote from the rotational 
auces of said rotors at different angular positions where 
said vanes are at more or less distance from the rota 
fianal axes of said rotors, thereby to substantially vary 
both the effective vane areas of said rotors and the vol 
June of fluid moving about said rotors, means intercon 
necting said governing means for angular movement to 
gether to increase the effective vane area of one of said 
rotors and simultaneously decrease the effective vane 
area of the other of said rotors, and to decrease the effec 
tive vane area of the said one of said rotors and simul 
taneously increase the effective vane area of the said 
other of said rotors, and means which include fluid pres 

0 sure actuated means operatively connected to said gov 

chaniber providing a rotor outlet passage spaced from 
said inlet passage, means connecting the inlet passages 
of each. chamber with the outlet passage of the other 
chamber, governing means for said drive and driven as 
enables respectively. movable in opposite directions 
about the associated rotors, means responsive to move 

erning means and responsive to movement of the drive as 
sembly by the driven assembly for actuating the govern 
ing means to establish a predetermined fixed driving ratio 
between the effective vane area of the driven assembly 
and the effective vane area of the drive assembly. 

35. In a hydraulic transmission, a drive assembly.and 
a driven assembly, each of the said assemblies including 
means providing a chamber, a rotor disposed for rotation 
within each chamber and having vanes movable toward 

ment of said governing means in the direction of rota-70 and away from the rotational axis of said rotor in re 
tion of the associated rotors to shift said governing meants sponse to rotation of the latter, means in each chamber 
in a direction away from the axes of rotation of the as 
sociated rotors and responsive to movement of said goy 
errating means in the opposite direction about the asso 

providing a rotor inlet passage, and means in each cham 
ber providing a rotor outlet passage spaced from said 
inlet passage, means connecting the inlet passages of each 

claded rotor to shift said goverring meals in a direc-75 chamber with the outlet passage of the other chamber, 
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governing means for said drive and driven assemblies 
respectively movable in opposite directions about the 
associated rotors, means responsive to movement of said 
governing means in the direction of rotation of the asso 
ciated rotors to shift said governing means in a direction 
away from the axes of rotation of the associated rotors 
and responsive to movement of said governing means 
in the opposite direction about the associated rotors to 
shift said governing means in a direction toward the axes 
of rotation of the associated rotors to approximately en 
gage vane portions remote from the rotational axes of 
said rotors at different angular positions where said vanes 
are at more or less distance from the rotational axes of 
said rotors, thereby to substantially vary both the effec 
tive vane areas of said rotors and the volume of fluid 
moving about said rotors, means interconnecting said 
governing means for angular movement together to in 
crease the effective vane area of one of said rotors and 
simultaneously decrease the effective vane area of the 
other of said rotors, and to decrease the effective vane 
area of the said one of said rotors and simultaneously 
increase the effective vane area of the said other of said 
rotors, means which include fluid pressure actuated means 
operatively connected to said governing means and re 
sponsive to movement of the drive assembly by the driven 
assembly for actuating the governing means to establish 
a predetermined fixed driving ratio between the effective 
vane area of the driven assembly and the effective vane 
area of the drive assembly, means including fluid seals 
for substantially reducing fluid leakage throughout the 
transmission, and means comprising fluid seals, drain pas 
sages and a fluid reservoir preventing fluid leakage from 
the transmission, a pump, a passage connecting the said 
fluid reservoir to the inlet of the pump, and means in 
cluding valve controlled passages for supplying fluid at 
predetermined pressures from the outlet of the said pump 
to the said rotor inlet and outlet passages to maintain an 
ample supply of fluid in the said rotor inlet and outlet 
passages and to hasten the filling of those portions of 
the said rotor inlet passages which lie between the rotor 
Wate. 

36. In a hydraulic transmission, a drive assembly and 
a driven assembly, each of the said assemblies including 
means providing a chamber, a rotor disposed for rota 
tion within each chamber and having vanes movable 
toward and away from the rotational axis of said rotor 
in response to rotation of the latter, means in each cham 
ber providing a rotor inlet passage, and means in each 
chamber providing a rotor outlet passage spaced from 
said inlet passage, means connecting the inlet passages 
of each chamber with the outlet passage of the other 
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chamber, elements providing governing means for said 
drive and driven assemblies respectively movable in op 
posite directions about the associated rotors, means re 
sponsive to movement of said elements in the direction 
of rotation of the associated rotors to shift said elements 
in one direction radially with respect to the associated 
rotor axes and responsive to movement of said elements 
in the opposite direction about the associated rotors to 
shift said elements in the opposite radial direction with 
respect to the axes of rotation of the associated rotors 
to approximately engage vane portions remote from the 
rotational axes of said rotors at different angular posi 
tions where said vanes are at more or less distance from . 
the rotational axes of said rotors, thereby to substantially 
vary both the effective vane areas of said rotors and the 
volume of fluid moving about said rotors, said elements 
having surfaces exposed to the associated inlet passage 
pressure tending to move said elements in the direction 
of rotation of the associated rotor and having surfaces 
exposed to the associated rotor outlet passage pressure 
fending to move said elements in the direction opposite 
Totor rotation, means interconnecting said governing 
means for angular movement together to increase the 
effective vane area of one of said rotors and simultane 
ously decrease the effective vane area of the other of said 
rotors, and to decrease the effective vane area of the said 
one of said rotors and simultaneously increase the effec 
tive vane area of the said other of said rotors, fluid pres 
sure operated means for resisting movement of the ele 
ment associated with said drive assembly in the direc 
ition opposite rotation of the associated rotor and for re 
sisting movement of the element associated with said 
driven assembly in the direction of rotation of the asso 
ciated rotor, and control means responsive to movement 
of the element associated with said drive assembly in the 
direction opposite rotation of the associated rotor for 
progressively increasing the resistance of said fluid pres 
sure operated means to such movement. 
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