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1. 

This invention relates to novel and useful im provements in a hydraulic drive system particu 
larly useful in motivating automotive vehicles. S. 
An object of this invention is to provide in 

proved pump means for directing fluid. 
Another object of this invention is to provide 

a novel and improved means for driving the rotor 
of Said pump means. Y 
A further object of this invention is to provide 

controllable pitch veins or blades in said rotor 
and improved means for controlling the pitch 
of said blades. s 
Another object of this invention is to provide 

an improved differential means, associated with 
said pump means for compensating for the usual 
differential in speed of the rear wheels of a con 
ventional vehicle. 
Another object of this invention is to provide 

a simple hydraulic transmission utilizing but 
few moving parts and which is extremely effi 
cient in operation as well as inexpensive to 
manufacture. Ancillary objects and features of novelty shall 
become apparent to those skilled in the art, in 
following the description of the preferred en 
bodiment of the present invention, illustrated in 
the accompanying drawings, wherein: 

- Figure it is a plan diagrammatic view of the 
preferred form of the present invention; 

Figure 2, is a side view of the rotor used in 
conjunction with the pump means and 
part of the present invention; 

Figure. 3 is a sectional view of the 

forming 

flywheel and 

tion; ...' . . 

Figure. 4 is a perspective of the blade means 
used in the rotor of the pump means; . 

Figure 5 is a sectional view of the control 
means utilized in regulating the pitch of the 
blade; ... , , 

pump means forming part of the present inven 

Figure 6 is a sectional view of the differential 
used in the present invention; and, 
Figure 7 is a transverse sectional view of the 

differential disclosed in Figure 6. 
Referring now in detail to the illustrated pre 

ferred embodiment of the present invention, like 
reference characters are used throughout to...in 
dicate similar elements. . . . 
Viewing Figure 1, there is disclosed a conven 

tional vehicular chassis. O having an internal 
combustion engine 2 at one end thereof. A 
flywheel housing 4 is secured to the said en 
gine 2 and a pump housing 6 is communicated 
with the said flywheel housing. Conduits 8 and 
20 respectively lead from the said pump housing 
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2 
6 to a differential 22 which has axle housing 

members 24 and 26 respectively extending there 
from. From an inspection of this figure the 
general operation of the invention becomes ap 
parent. Torque from the internal combustion 
engine 2 is transmitted to a flywheel Within the 
housing 4, which in turn is transmitted to a 
pump rotor within the housing 6. There are 
controllable pitch blades within the said rotor 
to which end, the control means 28 has been 
provided therefor. Fluid in the system is then 
pumped through a selected conduit to the dif 
ferential means 22 and then the fluidis returned 
back to the housing 6 after turning the rotat 
ing, independent differential members in the 
said differential housing or case 22. 
The specific construction of the pump means 

is disclosed in Figure 3 wherein a ball bearing 
race 30 extends around the periphery of the 
said housing 16. One ring of the said race 30 
engages the housing while the other ring en 
gages a suitable flange 32 which is positioned on 
the rotor member 34. Of course, a pair of ball 
bearing races may be provided on alternate faces 
of the Said rotor 34 and the associated flange 32 
may also be duplicated as seen in Figure 3. A 
peripheral extension 36 is provided about the 
Said rotor 34 and bevel gears 38 form the ter 
minal portion thereof. . . . . . . . ... . 

It will be noted that the said housing 6 has 
an extension 49 thereon which forms a housing 
for a flywheel member 42. This flywheel is 
driven by the engine crank shaft 43 which is 
also journaled in the housing extension 40. 
Gear teeth 46 of the bevel type are formed in 
tegral with the flywheel 42 and are complemen 
tal to the said gear teeth 38. The said teeth 38 
and 46 are in operative engagement for the pur 
pose of transmitting torque from the engine 2 
through the flywheel 42, thence to the rotor 34. 
Oil Seal means 48 may be provided at the junc 
tion between the housing is and the extension 

The interior Structure of the said rotor 34 
forms an important part of the present inven 
tion and will be described at this time. A plu 
rality of radially extending legs 50 connect the 
Outer periphery of the said rotor 34 with an outer 
hub 52, which is positioned adjacent the center 
of the said rotor. Apertures 54 are provided in 
the Outer surface or periphery of the said rotor 
34 and each of said apertures are provided sub 
stantially midway of the pair of radially extend 
ing: armS 50. Complemental apertures 56 are 
provided in a slide member or inner hub 58. 
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which is positioned within the hub 52. Bell 
crank members 60 are received in each of the 
said apertures 58 at one end thereof while the 
other end extends through the lower portion of 
a shaft 62. Now, this shaft 62 is rigidly secured to 
a blade 64. The said blade 64 is obviously po 
sitioned between a pair of radially extending 
arms 50 and the other end of the said shaft 62 
is received in a selected one of the aforemen 
tioned apertures 54. - - - - 

There is a small cage 66 about the said hub 
52 and diametric cylinders 68 and 70 respec 

10 

tively extend from the said small cage 66. Pis 
tons 72 and 74 respectively are reciprocatedly 
received in the said diametrically opposite cylin 
ders 68 and 70 respectively and the piston rods 
are rigidly, but detachably, secured to the said: 
slide member 58. Any type of securing means 
may be utilized for this purpose, however, the 
screw-threaded arrangement shown in Figure 3 
is deemed adequate and even desirable. 

Conduits, 76 and 78 respectively extend from 
the said small, diametric cylinders and terminate 
at selected walls of the housing 6. Then, new 
conduits 80, and 82 respectively extend from the 
housing f S after forming a junction with the 
above mentioned conduits 76 and 78. Reference 
is now made to Figure 5 wherein a second pair 
of cylinders 84, and 86 respectively are provided. 
The said conduits 80 and 82 terminate in respec 
tive cylinders and any suitable connecting means 
may be utilized for retaining these conduits in 
a fixed, detachable relation with the said cylin 
ders 84 and 86. As is disclosed the usual thread 
and nut construction is preferable. A plate 88 is 
utilized for the purpose of retaining the said 
cylinders 84 and 86 in a selected position and a 
ring or annulus 90- extends from one of said 
cylinders to the other. A pair of opposed pis 
tons-92 and 94 respectively are received in the said 
cylinders 86 and 84 and the associated piston 
rods extend to a common junction point. A 
lever 96., is pivoted to the Said plate 88 and a 
lost motion connection is utilized for retaining 
the said junction of the piston rods and the lever 
96 in an operative adjustable position. Friction. 
means 98 may be supplied on the said annulus 
90 for retaining the lever 96 in a selected posi 
tion. Fluid is introduced to said last mentioned 
piston cylinder arrangement for the purpose of 
sliding the slide member 58 which in turn obvi 
ously changes the pitch of the blade 64. The 
flow of fluid in the said housing 6 may be regul 
lated as to speed and direction by this means. 
The said conduits 8 and 20 extend rearwardly 

to the differential case 22. Referring now to Fig 
ures 6 and 7.primarily there is disclosed this case 
22 which is composed primarily of a back plate 
00 and a recess member 92 rigidly secured 

thereto by means of bolts O4 or the like. Axles 
06, and 08 respectively extend interior of said 

housing 22 and are received within suitable axle 
housings ff0 as is Well known in the art. The 
axles...f6 and 0.8 may be journaled in suitable, 
conventional bearings 2 which are in them 
selves friction reducing members. 
A pair of independent impellers 5- and if 6. 

are received...in said case 22. One of the said 
impellers. 15 is journaled on a first shaft 08 
while the other-impeller f 16 is journaled on the 
other shaft or axle 96. It is seen that by this 
construction the said impellers of 5 and 6 are 
independent of each other as to rate of speed. 
Since the conduits 8 and 20:extend into opera 
tive communication with the said case 22, it is 
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4 
quite apparent that the fluid pumped from the 
housing 6 enters the said case 22, drives the 
impellers which in turn motivates the axles 06 
and 08 for the purpose of driving a vehicle. Of 
course, Sealing means 20 may be utilized in 
the System wherever deemed necessary, as is dis 
closed in Figure 7 wherein the oil seals 20 are 
provided adjacent the axles, at the point where 
in they enter the case 22. It is also apparent 
that if desired, a reduced shank 22 may extend 
from a selected axle 08 and enter the opposite 
axle 06 through the medium of a suitable bore 
provided therein. This is merely for the pur 
pose of giving or lending support to the impeller 
system within the case 22. If so desired, anti 
friction bearings may be supplied within this bore 
and reduced shank construction. 
While there has been described and illustrated 

but a single preferred embodiment of the present 
invention, it is apparent to those skilled in the 
art, that various changes including omissions, 
and additions may be made herein without de 
parting from the spirit of the invention. Ac 
cordingly, limitation is sought only in accord 
ance with the scope of the following claims. 

Having described the invention, what 
claimed as new is: 

1. A flywheel actuated pump for use in a ve 
hicle having a flywheel in a casing as a compo 
nent of a fluid actuation unit comprising a hous 
ing communicating with said casing and having 
a fluid inlet and a fluid outlet, a rotor disposed 
in Said housing including a hub and an outer 
member engaging the flywheel and peripherally 
Supported in Said housing, a plurality of blades, 
each of Said blades having a pivot pin at the 
tip thereof disposed in said outer member and 
a. Crank attached at the root thereof mounted 
for pivotal movement in said hub, and means for 
moving said hub with respect to said outer mem 
ber thereby rotating said blades about said cranks 
and Said pivot pins as an axis to change the pitch 
thereof. 

2.A. pump for use in a vehicle as a component 
of a fluid actuation unit comprising a housing 
having a fluid inlet and a fluid outlet, a rotor dis 
posed in Said housing including a hub and an 
Outer member having peripheral driven means 
thereon, a plurality of blades, each of said blades 
having a pivot pin at the tip thereof disposed in 
Said outer member and a crank attached at the 
root thereof mounted for pivotal movement in 
Said hub, and means for moving said hub with 
respect to said outer member thereby rotating 
Said blades about said cranks and said pivot pins 
as an axis to change the pitch thereof, said hub 
moving means-comprising opposed cylinders dis 
posed in Said housing and mounted on said hub, 
pistons disposed in said cylinders, and means for 
conducting fluid to each of said cylinders. 
3. A pump for use in a vehicle as a component 

of a fluid actuation unit comprising a housing 
having a fluid inlet and a fluid outlet, a rotor 
disposed in Said housing including a hub and an 
Outer member having peripheral driven means 
thereon, a plurality of blades, each of said blades 
having a pivot pin at the tip thereof disposed 
in Said outer member and a crank attached at 
the root thereof mounted for pivotal movement 
in Said hub, and means for moving said hub with 
respect to Said outer member thereby rotating 
Said blades about Said cranks and said pivot pins 
as an axis to change the pitch thereof, said hub 
moving means comprising opposed cylinders dis 
posed in Said housing and mounted on said hub, 

is 
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pistons disposed in said cylinders, and means for 
conducting fluid to each of said cylinders in 
cluding a manually operable fluid pump con 
municated with said fluid conducting means. 

4. A pump comprising a casing having a fluid 
inlet and a fluid outlet, a rotor disposed in said 
Casing Which includes an outer member having 
peripheral driven means thereon, bearings inter 
posed between said outer member and said cas 
ing peripherally supporting said rotor, a hub, a 
plurality of blades pivoted at their tips to said 
outer member, means pivotally attaching said 
blades at their roots to said hub, and means dis 
posed in Said casing for displacing said hub with 
respect to Said outer member to change the effec 
tive pitch of said blades. 

5. A pump comprising a casing having a fluid 
inlet and a fluid outlet, a rotor disposed in said 
Casing which includes an Outer member having 
peripheral driven means thereon, bearings inter 
posed between Said outer member and said Casing 
peripherally supporting said rotor, a plurality of 
blades having tips and root ends, means pivoting 
Said tips to said outer member, a hub, a cage dis 
posed in said casing, means supporting the cage 
and mounting the root ends of said blades in 
Said hub for pivotal movement, said hub being 
disposed in said cage, and means reacting On 
Said hub for laterally displacing said hub with 
respect to Said outer member to change the pitch 
of said blades. 

6. A pump comprising a casing having a fluid 
inlet and a fluid outlet, a rotor disposed in said 
casing which includes an outer member having 
peripheral driven means thereon, bearings inter 
posed between said outer member and said casing 
peripherally supporting said rotor, a plurality of 
blades having tips and root ends, means pivoting 
Said tips to said outer member, a hub, a cage 
disposed in Said casing, means Supporting the 
Cage and mounting the root ends of Said blades 
in said hub for pivotal movement, said hub being 
disposed in said cage, and means reacting on 
said hub for laterally displacing said hub with 
respect to said outer member to change the pitch 
of Said blades, Said mounted and Supporting 
means comprising a plurality of cranks Secured 
to said hub and said blades. 

5 
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5 

6 . . . . . 

7. A pump comprising a housing having an in 
let and an outlet, a peripherally supported rotor 
member mounted in said housing and having 
peripheral driven means thereon, a plurality of . 
blades pivoted to said rotor member and having 
pivot pins extending toward a common center, 
a cage mounted on Said pins, a hub disposed in 
Said cage, means associated with said hub and 
Said pins for imparting rotative movement to 
Said blades upon linear movement of said hub 
including a plurality of cranks, and fluid actuat 
ed means associated with said cage for impart 
ing linear movement to said hub including pis 
tons fixed to said hub, cylinders in said cage with 
Said pistons disposed therein and means for in 
troducing fluid to said cylinders. 
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8. The combination of claim 7 and said cylin 
ders being disposed on opposite sides of said hub, 
Said last mentioned means including a manually 
Operative fluid pump remote from said cylinders 
and pistons, and conduits inter-communicating 
Said cylinders and said fluid pump. 

9. The combination of claim 8 and means fixed 
to said rotor member for actuating said rotor 
member. 

GERALD LAVERN MULLINS. 
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