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This invention relates to hydraulic pumps suit 
able for use in hydraulic brake applying appa 
ratus, and for other purposes, the pump receiv 
ing its power from a driven shaft and controlled 
by a manually operable lever or equivalent ele 
ment within reach of the operator. 
The primary object of the present invention 

is to provide an improved pump of the type in 
cluding cylinders and pistons grouped about and 
parallel with the driven shaft, the pistons being 
operated by means including a cam disc keyed to 
the driven shaft. 
A more specific object of the present inven 

tion is to provide a pump of the above kind 
wherein means is provided for normally main 
taining the pump pistons projected and inoper 
ative and for simultaneously releasing pressure 
from the discharge line of the pump, and manu 
ally Operable means for rendering the pump pis 
tons Operative and Controlling the degree of pres 
sure developed in the discharge line of the pump, 
at will. - 

A still further object of the present invention 
is to provide a pump, characterized as described 
above, embodying a novel and compact combina 
tion, form and arrangement of parts which pro 
vides for durability of construction and efficiency in operation. 

Further objects will become apparent as the 
nature of the invertion is better understood, and 
Said invention consists in the features and con 
struction hereinafter more fully described, shown 
in the accompanying drawings and claimed. 

In the drawings: 
Figure i is a diagrammatic plan view of a mo 

tor vehicle chassis equipped with a brake apply 
ing apparatus embodying the present invention. 

Figure 2 is an end elevational view of the con 
struction shown in Figure 3, looking toward the 
left of the latter figure and drawn on a smaller 
Scale. 

Figure 3 is a vertical longitudinal section taken 
substantially on the plane of line 3-3 indicated 
both in Figures 1 and 2, and . 

Figure 4 is a fragmentary horizontal section 
taken substantially on the plane of line 4-4 O 
Figure 2. 
Referring in detail to the drawings, A indi 

cates generally a motor vehicle frame, B denotes 
the vehicle wheels on which the frame. A is car 
ried in the usual manner, C designates the vehicle 
brake housings associated with the wheels, D 
denotes the vehicle engine, E the transmission 
housing, F an engine driven shaft leading from 
the housing E, and G a universal joint housing 

(C. 103-173) 
interposed between the shaft F and a housing H. 
containing the vehicle propeller or drive shaft. 

In the illustrated use of the present invention, 
a housing I is disposed rearwardly of transmis 
sion housing E and has the shaft F extended 
therethrough. The housing I is secured against 
the rear end of transmission housing E and is 
provided at its rear end with a bearing 5 for 
shaft F, as well as a stuffing box 6 rearwardly 
or outwardly of bearing 5 to prevent leakage of 
oil or like hydraulic transmission fluid from 
housing I between the latter and shaft F. Hous 
ing I thus forms a reservoir adapted to be filled 
With the oil or hydraulic transmission fluid, a 
suitable filling opening 7 having a covered res 
ervoir 8 associated therewith, being provided in 
the top of housing I, preferably near the forward 
end of the latter. 

Housing I is preferably formed of three trans 
verse sections 9, O and , bolted together as at 
2 and preferably interfitted as at 3 to provide 

fiuid-tight joints and facilitate assembly and 
maintenance of the sections in proper registra 
tion or axial alinement. 
Formed in the intermediate section O in con 

centric surrounding relation to shaft F is a cir 
cular series of bores providing cylinders 4 par 
allel with shaft F and in which are arranged re 
ciprocating pistons t5. Each cylinder has an 
intake port controlled by a check valve 6 and 
discharge port controlled by a check valve 
and these check valves are of well known form 
of construction to permit the hydraulic transmis 
sion fluid to be drawn into the cylinders upon 
the retraction or suction strokes of pistons 5 
and to permit discharge of the hydraulic trans 
mission fluid from the cylinders under pressure 
upor. projection Or pressure strokes of said pis 
tons. The housing I provides a chamber 8 
forming a low-pressure reservoir for the hy 
draulic transmission fluid and from which reser 
voir Such fluid is drawn into the cylinders past 
the intake valves 6 upon the suction strokes of 
said pistons S. 

Also, the section has an annular chamber 
9 in surrounding relation to the reservoir 8 
and into which the transmission fluid is forced 
under pressure past the outlet valves 7 upon 
the projection or pressure strokes of pistons 5. 
The brakes are provided with conventional 

operating rods 20 connected with a main operat 
ing shaft 2, which is in turn operatively con 
nected with the piston rod 22 of a booster cylin 
der 23, and pressure is supplied to booster cyl 
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2 
er cylinder with the outlet port 25 leading from 
pressure chamber 9. Thus, when pistons 5 
are Operated to force the transmission fluid 
under pressure into chamber 9 and line 28, the 
brakes will be actuated so as to be applied in a 
generally well known manner. 
Arranged in the cylinders 4 are helical con 

pression springs 26 which act to normally retract 
the pistons 5 to the limit of their suction strokes. 
In order to project the pistons 5 in opposite to 
Springs 26, a cam disc 2 is keyed on shaft F. 
forwardly of pistons 5, and is arranged to suc 
Cessively actuate the pistons f5 to project the 
latter as shaft F is rotated, through the medium 
of a movable race ring 28 arranged in housing I 
between the marginal cam portion of cam disc 
27 and the forward ends of pistons 5. A suit 
able thrust bearing generally indicated at 29 is 
interposed between the cam disc 27 and the for 
Ward end of housing I, while a similar bearing 
30 is provided between the cam disc 2 and the 
movable race ring 28. These thrust bearings, 
beside taking up end thrust, provide for min 
imizing friction between the members 27 and 28 
and between the member 27 and the forward end 
wall of housing I. 

Slidably fitted in an axial bore of the housing 
Section O is a sleeve 3, connected at its forward 
end with the movable race ring 28 by a loose ball 
and socket joint indicated generally at 32, the 
looseness of the universal joint permitting limited 
longitudinal movement of sleeve 3 without caus 
ing similar movement of race ring 28. A collar 
32, is operatively connected to the rear end of 
sleeve 3 so as to operate to shift sleeve 3 rear 
wardly when actuated by a relatively strong heli 
cal compression spring 33 interposed between col 
lar 32 and the housing section fo. It is here noted 
that the spring 33 is of a strength sufficient to 
overcome the springs 26 and maintain the pis 
tons 5 projected, as and for a purpose which will 
presently be described. A fork or yoke 34 en 
gages collar 32 and is operable for shifting said 
vcollar 32 forwardly against the action of spring 
33, said fork or yoke being carried by the lower 
end of a vertical rock shaft 35 journaled in and 
projecting through the top of housing section 
and provided on its upper end with an operating 
arm 36 connected by link or operating rod 37 
with the brake lever 38 of the motor vehicle. 
The intermediate housing section fo is provided 
With a tangential port 39 which communicates at 
its outer end with the pressure chamber 9 as 
shown more clearly in Figure 4, and which ex 
tends inwardly to a point adjacent sleeve 3 where 
the housing section 0 has an axial passage 40 in 
which is arranged a sliding piston valve 4. The 
sleeve 3 is provided near its forward end with 
an outwardly...projecting flange 42 which engages 
the forward end of piston valve 4, and when 
sleeve 3 is moved rearwardly to its normal posi 
tion by Spring 33, piston valve 4 is arranged to 
uncover port 39 so as to permit passage of trans 
mission fluid from pressure chamber 9 and pipe 
24 into low-pressure reservoir 8, thus relieving 
the booster cylinder 23 of pressure and allowing 
the brakes of the vehicle to return to their normal 
released position. At this time, the sleeve 3 
moves a slight distance to partially Open piston 
valve 4 and relieve the pressure, after which cam 
27 successively projects the pistons 5 and per 
mits further rearward movement of sleeve 3 un 
der the influence of spring 33 until the latter 
shifts the race, ring 28 forwardly and maintains 
the pistons 5 all in projected or rearward posi 

2,188,035 
tion. At this time, race ring 28 is shifted rear 
Wardly out of operating relation to cam disc 27, 
and the race ring 28 and pistons 5 remain idle as 
long as the brakes are released. Obviously, this is 
important in view of the fact that the pistons 5 
are only operated when required for placing the 
transmission fluid under pressure and applying 
the brakes, thereby minimizing wear of the parts 
which are thus allowed to remain idle. 

It will be seen that the collar 32 also abuts 
piston valve if at the rear end of the latter so 
that when shaft 35 is actuated to shift collar 32 
forwardly against the action of spring 33, piston 
Valve 3 will be shifted forwardly so as to close 
port 39 and permit springs 26 to retract pistons 
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5 and shift race ring 28 rearwardly into opera 
tive relation with can disc 2. With shaft Fro 
tating the pistons 5 will then be successively pro 
jected for drawing the transmission fluid from res 
ervoir 8 and then forcing it into high-pressure 
chamber 9 and pipe 24, thereby actuating the 
piston of booster cylinder 23 and causing appli 
cation of the brakes. The degree of application 
Will of course depend upon the amount of move 
ment imparted to brake lever 38 and the conse 
quent degree of closing of port 39 effected by 
piston valve 4. In other words, piston valve 4 
may be partially shifted forwardly to partially 
close port 39 for effecting a slow and light appli 
cation of the brakes, or piston valve 4 may be 

... shifted further forwardly so as to completely 
close port 39 and cause a quick and powerful ap 
plication of the brakes. When piston valve 4 
is partially closed it will be seen that part of 
the pressure fluid will be relieved from pressure 
chanber 9 and pipe 24 back to reservoir 8 by 
way of port 3. It might also be pointed out that 
the sleeve 3 f is sufficiently loose on shaft F to 
permit passage of oil or pressure fluid to both 
ends of the housing I, and the reservoir 8 will hold 
a reserve supply of fluid and allow for expansion 
of the latter when heated, the oil in housing I 
keeping the moving parts in the housing I effec 
tively lubricated. Additional pins, which have no 
valve action, may be arranged in passages at 
other points about sleeve 3 between flange 42 
and collar 32, one of which pins is indicated at 43, 
and these will minimize canting and binding of 
sleeve 3 when the latter is shifted longitudinally 
of shaft F. 
From the foregoing description, it will be seen 

that I have provided a very simple, compact and 
efficient hydraulic pump receiving its power from 
a rotating driven shaft. Hydraulic power is 
available whenever the driven shaft is rotated, 
and when the invention is applied to a motor 
vehicle, even when the vehicle is traveling with 
the engine out of operation. The pump is con 
veniently and easily controlled by the expenditure 
of little manual power through the operation of 
the control lever, and there is no need for nor 
mally by-passing the fluid from the pressure 
chamber back to the lower preSSure reservoir be 
cause the pistons are normally maintained idle 
in projected position. 

It will be noted that the hydraulic pressure is: 
generated by the energy to be dissipated, the de 
vice absorbing such energy partially or totally, 
depending upon the size of the booster cylinder. 

It is believed, in view of the foregoing descrip 
tion, that the construction and operation, as well 
as the advantages of the present invention, will 
be readily understood and appreciated by those 
skilled in the art. While I have illustrated and 
described herein a specific form or embodiment 
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of the present invention, it will of COurse be 
understood that the invention is susceptible of 
modifications and such changes in details of con 
struction as fairly fall within the spirit and Scope 
of the invention as claimed. 
What I claim as new is: 
1. In a hydraulic pump, a driven shaft, a liquid 

containing housing having a portion forming a 
low pressure liquid reservoir and provided with 
an annular high pressure liquid chamber, pistons 
reciprocable parallel with said shaft for draw 
ing liquid from said reservoir and forcing the 
same under pressure into said high pressure 
chamber, means for driving said pistons from 
Said shaft, Spring-operated means including a 
valve and operating members movable parallel 
with said shaft for relieving the liquid under pres 
sure from the high pressure chamber into said 
reservoir and simultaneously disconnecting said 
driving means for rendering said pistons inoper 
ative, manually operable means for simultane 
ously rendering said driving means operative and 
cutting off the flow of liquid under pressure from 
said high pressure chamber into said reservoir, 
and means to conduct the liquid under pressure 
from said high pressure chamber to an extraneous 
fluid-pressure operated device. 

2. In a hydraulic pump, a driven shaft, a liquid 
containing housing having a low pressure liquid 

3 
reservoir and a high pressure liquid chamber, 
pistons for drawing liquid from said reservoir and 
forcing the same under pressure into said high 
pressure chamber, means for driving said pistons 
from said shaft, spring-operated means for re 
lieving the liquid under pressure from the high 

taneously disconnecting said driving means for 
rendering said pistons inoperative, manually op 
erable means for simultaneously rendering said 
driving means operative and cutting off the flow 
of liquid under, pressure from said high pressure 
chamber into said reservoir, means to conduct 
the liquid under pressure from said high pressure 
chamber to an extraneous fluid-pressure operated 
device, said pistons being reciprocable parallel 
with Said driven shaft, said driving means includ 
ing a cam disk keyed to said driven shaft, a mov 
able race ring interposed between said cam disk 
and the pistons, anti-friction bearings between 
Said cam disk and said race ring, said pressure 
relieving means including a port providing com 
munication between the reservoir and said high 
pressure chamber and a control valve for said 
port movable parallel with said driven shaft, said 
race ring being movable out of Operative relation 
with said cam disk to effect said disconnection of . 
the driving means. 
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pressure chamber into Said reservoir and simula 
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