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- - - - 

This invention relates to pumps and more par 
ticularly to pumps which comprise a pneumatic 
and hydraulic combination. . . . . . " 

In the smaller type industrial shops and espe 
cially in service garages for motor vehicles, it is 
often required to have a high-pressure hydraulic 
source for such tools as power presses, rams, 
body and frame jacks, cylinder liner removers, as 
well as other hydraulic service tools. It is usual 
for such shops and garages to maintain a live 
air line for various purposes, and the present 
pump has been adapted to operate with the usual 
pressure carried by such an air line. With an 
air line pressure of 90 pounds per square inch 
gauge, the pump will deliver a hydraulic pressure 
of 8,000 pounds per square inch gauge. It is a 
feature of the invention that.the control means 
are extremely versatile in that the hydraulic 
pressure delivered can be automatically main 
tained or released after pump operation has 
stopped. 
The prime object of this invention is to pro 

vide a new and novel pump which will furnish 
a high pressure hydraulic delivery when con 
nected to a low pressure pneumatic source. 
Another object of this invention is to provide 

a pump which is simple to install and operate, 
has a variety of applications, has a versatile con 
trol arrangement, and is reliable under all Service 
demands. - 

A further object of this invention is to pro 
vide a pump which has low initial and mainte 
nance costs, is structurally compact, and of rela 
tive small size and low weight. 
These and further objects and features of the 

invention will become more apparent when 
viewed in the light of the following specification 
and the accompanying drawings wherein: 

Fig. 1 is a perspective view of a pump em 
bodying the invention; - 

Fig. 2 is an enlarged side 
the pump; ... . . . . . ... - - - - - - - - - - 

Fig. 3 is an end view of the pump as seen from 
the throttle or back end in Fig. 2; . . . 

Fig. 4 is a further enlarged longitudinal sec 
tion of said pump, as indicated by the lines 4-4 
in Figs. 9 and 10, with the parts in non-operative 
position; 

Fig. 5 is a fragmentary longitudinal section, 
as indicated by the line 5-5 in Fig. 4, showing 
the oil reservoir bag maintained in spaced rela 
tion from its housing; . . . . . . . . . . . . 

Fig. 6 is an elevation view of a pressure regu 
lator valve used in the pump, the figure being 
double size as compared with Fig. 4; 

elevation view of 
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Fig. 7 is a longitudinal section taken along the 
line 7-7 in Fig. 6; . . . . . . . . . . . . 

Fig. 8 is a cross-section as indicated by line 
8-8 of Fig. 4, but on a smaller scale, showing 
the oil reservoir bag inflated in full lines and 
partly collapsed in broken lines; 

Fig. 9 is a cross-sectional view of the pump as 
indicated by the irregular line 9-9 in Fig. 4, 
showing particularly the valves controlling the 
supply of live air to the cylinder; . . . . . . 

Fig. 10, is a cross-sectional view of the pump 
as indicated along the irregular line O-O in 
Fig. 4, showing the inlet check valve, discharge 
check valve and pressure release valve in the 
hydraulic system; w - 

Figs. 11, 12 and 13 are diagrammatic views of 
the pump showing respectively the relative posi 
tion of the various parts during an early stage 
of the power stroke, return stroke, and just after 
maximum pressure has been reached; 

Fig. 14 is a longitudinal section, looking down 
ward as indicated by the arrows (4 in Fig. 4, 
showing the parts just prior to the attainment 
of maximum pressure; 

Fig. 15 is a fragmentary cross-sectional view 
in the same plane as Fig. 9 but on double scale 
and showing the pressure regulator valve and 
distributor valve shifted, in response to the at 
tainment of maximum pressure, to automati 
cally cut off the supply of live air to the cylinder; 

Fig. 16 is a cross-section through the oil valve 
block, similar to Fig. 10 but with a modified 
pressure relief valve of the manual or screw type: 

Fig. 17 is an elevational view of the screw type 
valve used in Fig. 16; . . . . . . . 

Fig. 18 is a two-third size elevation view of 
an auxiliary reservoir system which is adapted 
to he connected by an air hose and an oil hose 
to the valve block of Fig. 10 or Fig. 16; 

Fig. 19 is a full-size sectional view of a part 
of same taken along line 9-9 in Fig. 20; and 

Fig. 20 is an end view of the part shown in 
Fig. 19. . . . . . . . . . . . . . . . . . . . . . 
The pump is shown in Fig. 1 in operating po 

sition, it being understood, as will later appear 
evident, that the pump-can be readily controlled 
by foot or hand, and will operate satisfactorily 
in any position with regard to the relation of 
the pump axis to the horizontal plane, any part 
ticular operating set-up being in accordance 
with the greatest convenience thereby afforded. 
The pneumatic and hydraulic portions are in 
dicated generally therein by the respective nu 
merals 20 and 2 (Figs. 1, 2 and 4). An air sup: 
ply line or hose 22 is connected to the pneumatic 
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portion 20, while a high-pressure hydraulic de 
livery line or hose 23 is connected at one end 
to the hydraulic portion 2, the other end of the 
hose 23 being connected to a hydraulically poW 
ered tool, such as a ram, not shown. The Supply 
and delivery hoses 22 and 23 respectively are 
preferably of the flexible type to facilitate port 
age of the pump, as will be appreciated. The 
pump is designed to deliver a maximum hydraulic 
pressure of approximately 8,000 pounds per 
square inch gauge, when using a 90 pound per 
square inch gauge air supply. However, inter 
mediate hydraulic pressures can be obtained, if 
desired, by proper throttle control, as will later 
be seen. 

In constructing the pump advantage has been 
taken of all known mechanical expedients to in 
sure a maximum of efficiency in its operation. In 
the specification, no specific mention is made 
ordinarily of elements such as piston rings. Or 
seals, gaskets, and the like, but it should be under 
stood that these elements are provided in the 
pump wherever necessary. 

Pneumatic system-Live air supply 
Considering first the structure of the pneu 

matic portion 20 and referring to Figs. 2, 3, 4, 6, 
7 and 9, the numeral 24 indicates a cylinder, being 
most conveniently in the form of a casting, which 
is arranged to house and support the various ele 
ments required for the operation of the pneu 
matic cycle. The air hose 22 is connected to a 
standard A, inch pipe connection 25 which is 
screwed to the rear end wall of the cylinder 24, 
the connection 25 being provided with an air 
strainer 26 (Fig. 4), which is arranged to partially 
extend into a cavity 27, formed in the cylinder 
end wall. An air passageway 28 in the cylinder 
24, leads upwards from the cavity 27 and into a 
throttle chamber 29 which is located at the top 
of the cylinder 24. 
The throttle chamber 29 is cylindrical in form 

and has an axis which is generally parallel to the 
axis of the pump proper. One end of the throttle 
chamber 29 is sealed by means of a standard A. 
inch pipe plug 30, while at the opposite end, a 
bushing 3 f is press-fitted into the chamber for a 
distance of a little less than one-half the Overall 
length of the chamber. 
A throttle valve 32 is slidably fitted in part 

within the bushing 3, the forward portion of the 
throttle valve having a collar 33, which opera 
tively serves to force a sealing ring 34 against a 
Seat 35 formed on the inner or front end of the 
bushing 3f. Forwardly of the collar 33, the valve 
has a pilot portion 36 which serves to position a 
compression spring 37 located within the throttle 
chamber 29, and interposed between collar 33 and 
a pipe plug 30 which closes the front end of 
throttle chamber 29. The rear portion of the 
throttle valve 32 projects in part beyond the bush 
ing 3, the rear extremity of the valve being in 
contact at all times with a throttle lever 38, which 
is generally L-shaped, one leg of which is bi 
furcated and pivotally connected to the cylinder 
24 by means of a pin 39, the other leg of the lever 
38 extending in a direction over the throttle cham 
ber 29 as shown. The throttle valve 32 has a re 
duced diameter mid-portion, which is of Such 
length as to uncover ports 4C and 4 (Figs. 4, 9 
and 15), within the bushing 3, during all posi 
tions of the throttle valve. An exhaust port 42 
extends through the bushing 3 and cylinder 24, 
and is so positioned that it is uncovered by the 
reduced diameter mid-portion of the throttle 

O 

5 

20 

25 

30 

35 

40 

50 

CO 

65 

70 

75 

4 
valve 32, when said valve is in non-operative 
position, and is covered by the rear portion of 
the throttle valve, when said valve is in full Op 
erative position. An oil hole 43, extending 
through the cylinder 24 and bushing 3, is pro 
vided for the convenient lubrication of the throt 
tle valve 32. 

It will now appear obvious that the throttling 
arrangement is such that when throttle lever 38 
is fully depressed, the throttle valve 32 will be 
forced to a forward or full operative position, 
thereby covering exhaust port 42, unseating the 
ring 34, further compressing the spring 37, and 
thus allowing air in the throttle chamber 29 to 
pass around the reduced diameter mid-portion of 
the throttle valve, and enter simultaneously ports 
40 and 4f. When the throttle lever 38 is released, 
spring 37 (assisted by the pressure of the live air) 
Will force the throttle Valve 32 to a backward or 
non-operative position, thereby seating the ring 
34 to restrict further air passage from the throttle 
chamber 29, and will simultaneously uncover ex 
haust port 42 to allow exit to the atmosphere of 
air in passageways leading from ports 40 and 4f. 
The port 40 opens into an air passageway 44 

(Figs. 9 and 15) in the cylinder 24, Said passage 
way extending forward to another Section of the 
pump, the detailed description and function of 
which will be discussed later in the specification. 
The port 4f opens into an air passageway 45 (Figs. 
4, 9 and 15) which passes downwardly in the cyl 
inder and into a circumferential receSS 46 formed 
on the outer Surface of a valve bushing 47. 
The valve bushing 47, which is best illustrated 

in Fig. 15, is cylindrical in form and is press 
fitted within a transverse bore in the body of the 
cylinder 24, in the manner shown. The valve 
bushing 47 is open from end to end and has two 
Smooth finished bores, a larger bore 48 and a 
Smaller bore 49 which is concentric with and ad 
jacent to bore 48. Both ends of the valve bush 
ing 47 are internally threaded, the threads con 
centric with and adjacent to the larger bore 48 
being adapted to receive a distributor valve stop 
50, while the threads at the opposite end of the 
Valve bushing are concentric with the smaller 
bore 49 and are adapted to receive a pressure 
regulator valve cap 5. 

Distributor value 
Reciprocally positioned within the larger bore 

48 is a distributor valve 52, which has a reduced 
external diameter mid-portion and is internally 
provided with a counterbore 53 and bore 54, both 
of which are smooth finished. Within the larger 
bore 53 of the distributor valve 52, is positioned 
a pressure regulator valve push pin 55, which has 
a narrow integral collar 56, slidably fitted to the 
bore 53. Also positioned in bore 53 is a dis 
tributor valve spring 57 which is maintained 
under compression, and which surrounds a major 
portion of the push pin 55, and is interposed be 
tween collar 56 and the bottom of the counter 
bore in the distributor valve 52. Beyond collar 
56, the pin 55 has a pilot 58 for the positioning 
of a pressure regulator valve spring 59, main 
tained under compression and interposed between 
the collar 56 and a shoulder 60 in a bore 6 of 
the distributor valve stop 50. A hole 62 within 
the valve stop 50 is provided for open communi 
cation of the bore 6 with the atmosphere. The 
push pin 55 has a reduced diameter, at the end 
Opposite the collar 56, which is arranged to slid 
ably reciprocate within the bore 54 of the distrib 
utor valve 52. A shoulder 63 formed on the push 
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pin 55 limits movement of the push pin in one 
direction. - . 

Pressure regulator valve 
A pressure regulator valve 64 has a stem por 

tion of cylindrical form reciprocably arranged 
in part within the bore 49 of the valve bushing. 
47 and projecting into a cavity 65 formed in the 
valve cap. 5i, the diameter of said cavity being 
somewhat greater than the diameter of the ad 
jacent portion of the valve 64. The opposite end 
of valve 64 abuts against distributor valve 52. 
The regulator valve 64, best seen in Figs. 6 and 7. 
has a shoulder 66 (engageable with bushing 47 
to limit travel of the valve in one direction), 
and a circumferential groove 67, which connects 
at two points with a zig-zag hole arrangement 63 
within the valve 64, the function of said groove 
67 and hole arrangement 68 being discussed in 
the operation of the pump as found later in the 
specification. w 

The distributor valve 52 and regulator valve 
64 are shown in Fig. 9 in a non-operative position. 
In such position a plurality of ports 68, radially 
positioned in the distributor valve bushing 67 al 
low for the passage of live air from the circum 
ferential recess 46 to the bore 48 of the valve 
bushing 47, around the reduced diameter mid 
portion of the distributor valve 52, through a 
plurality of radially arranged ports 73 in the 
valve bushing 47, into a circumferential recess 
formed on the outer surface of the valve bushing 
47, and finally into an air passageway 72 which 
extends downwardly in the cylinder 24. How 
ever, when the distributor valve 52 and regulator 
valve 64 are shifted in the valve bushing 47 to the 
extreme left or operative position, i. e. when the 
distributor valve 52 is abutting the valve stop 58, 
as shown in Fig. 15, ports 69 are covered by the 
distributor valve 52, and a plurality of ports 73 
in the valve bushing 47 are placed in communi 
cation with the reduced diameter mid-portion of 
the distributor valve 52 as shown. Thus in the 
operative (Fig. 15) position, any air under pres 
sure in passageway 72 will pass through recess 
7 f. and ports 79, around the reduced diameter 
mid-portion of the distributor valve 52, through 
ports 73, around a reduced diameter end portion. 
of the valve bushing 47, and out to the atmos 
phere. It is to be noted that a plurality of ports 
74 radially disposed within the valve bushing 4, 
are, uncovered by the distributor valve 52 when 
in operative position, the reason for which will be 
discussed in the operation of the pump, as found 
later in the specification. Summarizing, the dis 
tributor valve 52 normally connects the passage 
way 22 to live air, as shown in Fig. 9, until dis 
placed by the pressure regulator valve 64, after 
which it connects passageway 72 to exhaust, as 
shown in Fig.15. 

Shift valve 
The air passageway 2 exits into a shift valve 

chamber 5 (Figs. 4 and 9) which contains a shift 
valve 8 and a shift waive. Spring maintained 
under compression. One end of the spring 5 
abuts against a pipe, plug 78, which closes the 
outer end of chamber 5, while the opposite end 
abuts against a shoulder on the shift valve 6. 
The shift valve 76, has an elongated projection 
which is snugly fitted for reciprocation in a shift 
valve bushing 79, which is press-fitted within the 
cylinder 24 at the inner end of the shift valve 
chamber 5. Forwardly of the shoulder of shift 
valve 6 is a conical surface which at times seats 
against the end of the shift valve, bushing i9. 
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The shift valve bushing 79, has a rearwardly open 
counterbore which is somewhat larger than the 
diameter of the shift valve elongated porjection. 
An air passageway. 80 opens into the counterbore, 
the function of said passageway being discussed 
shortly. The elongated projection of the shift 
valve 76 projects beyond the end of the shift 
valve bushing 79 into a main air. chamber 8, in 
the cylinder 24, and is in contact with a piston 82 during the pump non-operative position, and 
also during a part of the movement of the piston 
82. It can be seen that when the pump is in 
non-operative position, and while the shift valve 
6. remains unseated by contact with the piston 

82, egress of air from the shift valve, chamber 75. 
takes place along two paths, the first of which 
is a continuation of the passageway 2 and which 
passes downwardly in the cylinder 24, the other 
path being around the elongated porjection of the 
shift valve 76, within the counterbore of the shift 
valve bushing. 79, and then through the passage 
way. 80. When the pump is in operative position, 
movement of the piston 82 permits seating of the 
shift valve 76, due to the action of the spring 77, 
cutting off flow of air through the passageway. 
89, but allowing for the flow of air through pas 
Sageway 72. - 

Automatic valve 
Passageway 22 leads into a circumferential 

recess 83 (Fig. 9) formed on the exterior sur 
face of an automatic valve bushing 84, which 
is press-fitted to a cylindrical transverse bore in 
the cylinder 24, as shown. A plurality of radi 
ally disposed ports 85, connect the recess 83 to 
the bore of the valve bushing 84, while recip 
rocally arranged and snugly... fitted within the 
valve. bushing is an automatic valve 86. Each 
end of the transverse bore for the valve bush 
ing 84 has a threaded portion which is adapted 
to receive a valve bushing cap 87, each valve. 
bushing cap having a cavity which is concentric. 
with the automatic valve 86, and which has a 
diameter somewhat larger than the maximum 
diameter of the automatic valve 86. The auto 
matic valve 86 has two reduced diameter por 
tions 88 and 89, portion 88 being of greater 
length than portion 89, whereas portion 89 has 
one end of a hole arrangement 90 which provides 
an air passageway between portion 89 and the 
right extremity of the automatic valve 86, as 
seen in Fig. 9. . 
When the automatic valve 86 is in the extreme 

left or non-operative position, two discrete cir 
cuits for air flow are established. In the first 
of the two circuits, the air in passageway 12. 
finds principal exit through circumferential re 
cess 83 and ports 85, around reduced diameter 
portion 89, and through the holes 90 of the au 
tomatic valve 86, then through a passageway 9. 
(Figs. 4, 9 and 14) in the cylinder 24, and for 
ward to cylinder port 92 in front of piston 82, 
then out to the atmosphere through ports 93, 

5 which are best seen in Figs, 2 and 14. Some of 
the air in the above described circuit also finds 
egress through a small vent 94 which is formed 
in the back wall of the cylinder 24, said vent 
being approximately, in line with the passage 
way 91. It is to be, noted that the passageway 
9 . has a second port 95 which opens into the 
main air, chamber 8A, said port, 95 being cov 
ered by the peripheral wall of the piston. 82 dur 
ing a major portion of the stroke of the piston. 
The function of port 95 will be further-discussed 



2,588,164. 
7 

in the description of the pump operation which 
follows in the specification. 
In the second of the two circuits, any air in 

the main air chamber 8 finds exit through a 
passageway 96 (Figs. 9 and 14) which connects 
the main air chamber to the bore of the valve 
bushing 84, around the reduced mid-portion 88 
of the automatic valve 86, through a plurality 
of radially disposed ports 97 in the valve bushing 
84, to a circumferential recess 98 on the outer 
surface of the valve bushing 84, then on to the 
atmosphere through a series of ports 99 formed 
in the rear wall of the cylinder 24, the ports 
99 best seen in Fig. 3. A Small vent 00 (FigS. 
3 and 9) connects the cavity in the left bushing 
cap 87 with the atmosphere, the purpose of 
which will be discussed in the operation of the 
pump, as found later in the specification. 
A final detail in the structure of the pneu 

matic portion 20 of the pump concerns a short 
air passageway 0 (Figs. 4 and 15) which con 
nects the main air chamber 8 and the cavity 
65 of the regulator valve cap 5, the function 
of the passageway of being discussed later in 
the Specification. 

Hydraulic system. 
Considering now the structure of the hydrau 

lic portion 2 and referring to Figs. 2, 4, 5, 8, 
and 10, the numeral 02 indicates a reservoir 
for housing an ail reservoir bag 03, which is 
made of a flexible material preferably a Syn 
thetic rubber, such as neoprene. The oil reser 
voir bag 03 contains oil and completely fills 
the reservoir iO2 when the pump is in non-op 
erative position, with the exception of a longi 
tudinal region on the inside of the reservoir f02, 
wherein a flat flexible strip 04 (Figs. 4 and 5) 
keeps the bag 03 away from the inner Wall of 
the reservoir for the entire length of the strip 
04. The strip O4 is riveted at one end to the 

wall of the reservoir f02 and is so arranged that 
the air passageway 44 exits into the space 
formed between the strip and the inner wall of 
the reservoir. In this manner the compressed 
air emerging from passageway 44 during pump 
operation, will act along the entire length of the 
oil reservoir bag 03 and thus avoid uneven col 
lapse of the bag under pressure. In Fig. 8 the 
dashed lines represent a showing of a partially 
collapsed position of the oil bag 103. 
The reservoir f02 is securely attached to an 

oil valve block 05 (Fig. 4) by means of four 
Screws 06 (Figs, 2 and 11), which pass through 
the block 05 and are arranged to also securely 
attach the cylinder 24 by flange means thereon, 
to the opposite side of the block 05. The air 
passageway 44 is arranged to pass through the 
oil valve block 05 So that an unrestricted path 
is provided for the flow of air between those por 
tions of the passageway 44 in the cylinder 24 
and in the reservoir 02 respectively. The open 
end of the oil reservoir bag fo3 is wedged be 
tween a tapered pilot OT on the oil valve block 
05 and a matched tapered surface on the inner 
end of the reservoir 02, so that a liquid tight 
seal is thereby effected. 

Hydraulic pressure release 
In the preferred embodiment the pump is so 

designed that the hydraulic pressure developed 
can be released simultaneously with release of 
the throttle lever 38, by an automatic pressure 
release valve; or if desired, by a manipulative 
member after the throttle valve has been re 
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8 
leased, in case the operator decides to lock the 
automatic pressure release valve in closed 
position. 
The numeral 08 indicates an automatic pres 

sure release valve cylinder block which is Se 
curely attached to the top of the oil valve block 
05 by means of two screws O9 (Fig. 10). An 

oil filler hole if 0, passes downwardly through 
the valve cylinder block 08 and continues into 
the oil valve block 05. A pipe plug is 
screwed into the entrance to the oil filler hole 

0 in the valve cylinder block 08. A thread 
ed portion 2 is arranged at the mouth of the 
oil filler hole O in the oil valve block 05, to 
receive the plug in the event that the auto 
matic pressure release valve means is to be Sub 
stituted by a screw type pressure release means, 
hereinafter described in connection with the 
modification of Fig. 16. An oil passageway 3 
in the oil valve block O5, connects the oil filler 
hole O with the open end of the oil reservoir 
bag 03, as shown in FigS. 10 and 14. 
An automatic pressure release valve piston 4 

is positioned for reciprocal movement within the 
valve cylinder block 98. On the upper side of 
the piston 4 is formed a chamber 5 (FigS. 4 
and 10), which is connected to the oil filler hole 
?t by means of an oil passageway 6 sloping 
downwardly in the waive cylinder block from the 
upper region of the chamber 5. It Will be ap 
parent that With Such an oil paSSageWay arrange 
ment, the pneumatic pressure exerted on the oil 
in the oil reservoir bag 33 forces oil up into the 
chamber 5, and the unit hydraulic pressure at 
tained by the oil in the bag 33, is transmitted to 
the upper surface of the piston f4. Project 
able within the chamber f is a pressure release 
valve block screw 7, which can be rotated by 
means of a handle 8, foll engagement with 
the piston f 4, in the event that the operator de 
sires to prevent the automatic opening of the re 
lease Valve. 
On the under side of the piston 4 is a pres 

Sure release valve spring 9 (Figs. 4 and 10) 
maintained under compression at all tirnes, and 
which is in aibutting relationship with the under 
side of the piston f f A through the intermediary of 
a washer 20, the opposite end of the spring being 
in abutment with the top surface of the oil valve 
block 05. Concentrically positioned beneath the 
piston is a pressure release valve 2 ?, having 
the form of a cylindrical plunger, and which is 
adapted for reciprocal movement Within a smooth 
finished bore 22 extending downwardly in the 
oil block 05. The lower portion of the release 
valve f2 has a reduced diameter which termi 
nates in a conical point. At the lower end of the 
bore 22, and Surrounding a major portion of the 
reduced diameter of the release valve 12, is a 
threaded portion 23 which is adapted to function 
in the event that the screw type pressure release 
valve is substituted as shown in Fig. 16. At the 
bottom of the bore 22, and concentrically ar 
ranged. With the axis of the bore 22 and release 
valve 2 respectively, is a Small oil passageway 
$24 (Figs. 4, 10 and i4) which extends downward 
ly Within the oil valve block 05 and connects 
With a larger diameter longitudinal oil passage 
way 25. Another longitudinal oil passageway 
26 connects the threaded portion 23 of the bore 
22 to the open end of the oil reservoir bag 03, 
as illustrated in Figs. 4 and 10. 
When the conical point of the pressure release 

valve 2 is seated in the opening of the passage 
way 24, the flow of oil from passageway 25 
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through passageway 24, about the reduced diam 
eter portion of the valve 21, through the pas 
sageway 26, to the oil reservoir bag, 03, is pre 
vented; and conversely, when the pressure re 
lease valve is unseated, the flow of oil through 
said passageways 24 and 26 to the oil reservoir 
bag fo3, is permitted, thereby providing, a short. 
circuit between the high and low pressure ports 
of the hydraulic Systein for a purpose hereinafter 
Set forth. . . . . . . . . . . . 

Hydraulic puniping circuit 
A short vertical oil passageway i27 (Fig. 10) 

conects the longitudinal passageway 3 to a 
chamber 28 formed in a bushing 29; which is 
positioned above a first check valve 39 (Figs. 10 
and 14). The check valve 30 is adapted for re 
ciprocable movement within a smooth finished 
vertical bore 3i formed in the oil valve block 
f05, the lower end of said bore opening on the 
bottom surface of the bikick 05. The check valve 
f3 is tubular in form, the top end being closed 
and having a beveled edge engageable with a 

0. 

.5 

20 

valve seat on the lower end of bushing 29 which 
functions to close the bottom of chamber 28. 
Within the check valve 39 and extending there 
from, is a coimpression Spring 32 which abutS 
against an internal shoulder in the check valve 
f30 at the upper end, and a check valve Spring 
spacer 33 at the lower end. The spring spacer 
f33 is smoothly fitted to the bore 3 and is po 
sitionally maintained therein by means of a pipe 
plug 34, which is threadably affixed at the lower 
end of said bore 3. At the upper end of the 
check valve 39 is a plurality of ports 35 which 
are radially disposed in the Wall of the check 
valve, the outside diameter of the check valve 
3 at the region of the ports i35 being some 
What less than the Outside diameter of the low 
er portion of the check Valve. Entering into the 
check valve bore 3 and adjacent the bottom 
edge of the bushing 29, is a transverse oil pas 
sageway 36. - 
Check valve 3G functions as an inlet valve for 

the pump. It will be apparent that the operation 
of check valve 30 is mainly dependent upon the 
relative pressure of the oil in chamber 28 and 
passageway 36. When the pressure of the oil 
in chamber 28 acting against the top of the 
closed end of the check valve 30, is greater than 
the combined pressure of the oil in passageway. 
i38 and the compressive pressure of the spring 
32 acting on the bottom of the closed end of 
check valve 30, the check valve will be unseated, 
and oil Will flow from the chamber 28, around 
the reduced diameter portion of check valve f30, 
to the passageway. 36. Conversely, when the 
pressure of the oil in chamber 28 is less than the 
combined pressure of the oil in passageway 36 
and the compressive pressure of the spring 32, 
the check valve will be seated and there will be no 
flow of oil between the chamber 28 and the 
passageway. 36. . . . . . " ' ". . . , " ' ". . . . . . 

The passageway 36 leads through an oil pres 
surizing chamber 37 (Figs. 10 and 14), which is 
cylindrical in form and which is concentrically 
arranged about the longitudinal axis of the pump, 
thence to a short passageway 38 which exits 
into a chamber f39 formed in a bushing 40, 
which is positioned above a second check valve or 
discharge valve 4f. Check valve 4t is structural 
ly like the check valve 30, and is reciprocably fit 
ted to a smooth finished vertical bore 42 formed 
in the oil valve block 05. The lower end of the 
bore 42 opens into the bottom surface of the block | 95 and is adapted to receive a pipe plug 43, by 
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of the counterbor 

10 
means of a trade a at the end of the bore. 
A compression spring 44, arranged within and 
extending from the check-valve 4, abuts-against 
a shoulder therein at one end, and the pipeplug 
i43 at the other end, thereby serving...to; seat the 
check valve 4 at the lower inner edge of the 
bushing 48. An opening; 45. (Fig. 4), in block 
f85, connects the check valvesvertical bore 42 at 
the region adjacent, the bushing 4Cs with the 
longitudinai oil passageway; 25. The passage 
way 25 is also connected at the region of the 
opening 45, to a cavity 46 (Figs. 4, 10, and 14) 
formed in the side of the oil valve block 95, 
Said cavity having, a threaded portion adapted to 
receive an ell 4. (Figs. 2, 10 and 14), to which is 
threadably connected the hydraulic delivery hose 
23. ... . : - - , , , . . . . . . ; 

It will be apparent that when the pressure of the 
oil acting on the closed end of check valve f4 
within chamber 39, is greater than the combined 
pressure of the spring 44 and the pressures of 
the oil in passageway 25 acting on the under 
side of said closed end, the check valvet41, will 
be unseated and oil willflow from chamber 39, 
around the reduced diameter of the check valve 
$41, through opening 45, into passageway, 25, to 
cavity 48 and on to the hydraulically powered 
tool (not shown), connected to the remote ex 
tremity of the hose 23. Conversely, when the oil 
pressure acting on the closed end of the check 
valve 4f within the chamber 39 is less than the 
combined pressure of the spring 44 and the pres 
sure of the oil in passageway 25, the check valve 
4f will be seated and there will be no flow of oil 
between the chamber 139 and the hose 23. Thus, the periodic lowering and raising of pressure in 
the oil pressurizing chamber 37 alternately 
draws oil from the reservoir bag 03, past the in 
let check valve 30 into the pressurizing cham 
ber; and then forces the oil, out of said chamber 
past the discharge check valve f4 to the delivery 
hose 23. 

Pump apparatus 
On the side of the oil valve block, 05 opposite 

the oil reservoir. 02, is an elongated projection 
48 (Figs. 4 and 14), which is concentrically ar 
ranged with respect the axis of the cylinder 24. 
The projection, 48 has, a counterbore 149, which 
extends the entire length of said projection and 
continues into the oil valve block 05 for ashort 
distance, where it meets a bore which forms the 
pressure chamber 37. Since the, diameter of 
the counterbore...f49 is larger than the diameter 
of the bore forming the pressurizing chamber 37, 
a shoulder 50, is formed at the junction of the 
two bores, as seen in Figs. 4 and 14. Apiston ram 
bushing. 5 is snugly fitted to the counterbore 49, 
one end of the bushing. 5 abutting against the 
shoulder 50, the other end of said bushing, be 
ing in abutment with a bushing nut 52, which is 
Screwed into a threaded portion at the rear-end 

the-counterbore. 49, as shown. The bushing 
5-?has a bore which is smooth finished for re 
ciprocable movement therein of a piston ram (53. 
A circumferential recess. 54, formed in the bore 
of the bushing, 5 f, surrounds the piston ram, 53 
and is... arranged to connect with a passageway 
55, which passes through the bushing, 5f and 
the oil valve block.05, and exits into the open 
end of the oil reservoir bag. 103. In this manner 
any oil which leaks by the piston ram 53 during 
pump operation, finds ready passage back to the 
oil reservoir proper. The pistoriram (53 has a headportion 156, 
which is maintained in abutting relationship with 
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the piston 82 by means of a compression spring 
57, through the intermediary of a piston ran 
washer 58, the opposite end of the spring 57 
abutting against the wall of the oil valve block 
05 around the base of the projection 48. The 

strength of spring 57 is sufficient to fully retract 
the piston 82 when the air in the main air cham 
ber 8 is exhausted to the atmosphere. 
The length of the piston ram 53 is such that 

when the piston 82 is in non-operative position, 
the end of the ram within the oil valve block 05 
is approximately in line with the shoulder 50, 
as shown in Fig. 4. The diameter of the piston 
ram 53 is approximately two-thirds the diameter 
of the pressurizing chamber 37. The forward 
end of the pressurizing chamber 37 is closed by 
a pipe plug 59 which provides a liquid tight Seal 
for that end of the pressurizing chamber 37. 
On the side of the piston 82 within the main 

air chamber 8 is a cylindrical projection 60 ar 
ranged concentrically with the pump axis, Said 
projection 60 serving to limit the extreme back 
ward movement of piston 82, as is clearly evident 
in Fig. 4. A piston ram seal 6, made of a flex 
ible material such as leather for example, Sur 
rounds the projection 60 and slidingly engages 
the walls of the cylinder 24, Serving to provide a 
sealing means for the air in the main air cham 
ber 8. The Seal 6 is positionally maintained 
by means of a washer 62 and a retaining ring 
63, which is fitted to the projection 60, as 

ShOWn. 
Operation. 

Before entering into a description of the oper 
ation of the pump, it is desired to point out cer 
tain features or expedients which are embodied in 
the structure of the pump, Some of Which may not 
have appeared obvious. 

First, the length of the preSSurizing chamber 
37 is such that the end of the piston ram 53 

is free from contact with the closed end of said 
pressurizing chamber, i. e. the plug f59, when 
the piston 82 has moved to the extreme limit of 
its Working stroke. 
Second, the quantity of oil in the pump hy 

draulic System at the completion of an operating 
cycle i. e., after the oil has returned to the reser 
voir, is the same as the quantity of oil in the 
pump hydraulic System before the start of an 
Operating cycle, excepting of course, that which 
may be lost due to any leakage. This is arranged 
by the use of a check valve hose coupling, not 
shown, of the type having a Spring Seated valve 
which is unseated or opened only when the cou 
pling is connected. The male portion of the cou 
pling is attached to the end of the hydraulic hose 
23, while the female portion is attached to the 
hydraulically operated tool. Thus When the cou 
pling is connected, the pump forces oil from the 
hose 23 past the open check valve hose coupling 
and into the hydraulically operated tool con 
nected thereto, Whereas the return stroke move 
ment of the hydraulically Operated tool forces the 
oil past the check valve hose coupling into the 
hose 23 and back to the pump reservoir proper. 
The use of a check valve hose coupling of Such 
type, provides for ready make-and-break con 
nection of the pump to Whatever type of hydrauli 
cally operated tool it is desired to use at the time, 
and still prevents the oil from draining from the 
hose 23 when the hose is not attached to a tool. 
Third, regarding the capacity or output of the 

pump, it is obvious that Such is merely a matter 
of proportion of the various pump parts. How 
ever, for a commercial embodiment of this in 

12 
vention, an oil delivery flow of 38 cubic inches 
per minute at 8,000 pounds per square inch is at 
tained from an oil reservoir capacity of 45 cubic 
inches. To augment the oil capacity of a pump 
of any given size, the use of an auxiliary reservoir 
as later described and illustrated in the draw 

... ings, may be provided. 
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Fourth, it is to be noted that the pump is Sup 
ported for normal upright position by means of 
flat portions on the bottom of the cylinder 24, 
oil valve block 5 and oil reservoir 02, as best 
seen in Fig. 2. However, as has been mentioned 
heretofore, the pump Will Operate satisfactorily 
While maintained in any desired position. 

Finally, in accordance with the usual construc 
tion of machines in this general class, an air line 
oiler of any Suitable type may be provided in 
order that a small amount of oil may be intro 
duced into the live air as a lubricant for the 
valves and the air operated piston. 
Turning now to a consideration of the oper 

atting cycle of the pump, FigS. 4, 9 and 10 illus 
trate the relative position of the valrious movable 
parts of the pump when the pump is in non 
operative position. Since the foregoing descrip 
tion of the pump's structure has been made 
with reference particularly to the pump in non 
operative position, it is not deemed necessary to 
again discuss the relative position of the movable 
parts of the pump when in non-operative posi 
tion. If the operator desires that the hydraulic 
pressure developed by the pump and delivered 
to the hydraulically operated tool, is to be auto 
matically released after the throttle lever 38 is 
released, he merely observes that the handle f 8 
(Fig. 4) has been rotated so that the release valve 
screw 7 is free from contact with the release 
valve piston 4; whereas, if he wishes the de 
veloped hydraulic pressure to be maintained 
after the throttle lever is released, he checks to 
see that the handle f8 is rotated So that the re 
lease valve screw 7 is in contact with the piston 

4. 
Assuming then that the pump is connected to a 

source of live air by means of the air hose 22, and 
the delivery hose 23 is connected to a hydrauli 
cally operated tool, and that the automatic re 
lease valve is set for automatic release (as in 
Fig. 4), the operator initiates the pump Operat 
ing cycle by fully depressing the throttie lever 
38. The throttle valve 32 is thereby unseated 
and live air flows from the throttle valve cham 
ber 29, past the valve seat 35, about the reduced 
diameter of the throttle valve 32 and into ports 
40 and 4f. The air entering port 40 passes 
through the air passageway 44, enters the air 
reservoir 02 and acts upon the exterior of the 
oil bag 103, thereby pressurizing the oil contained 
therein and forcing oil into the oil passageway 

3, from which it passes into oil passageways 
6 and 27 (Fig. 10). The oil in passageway 
6 flows upWard into the chamber 5, and acts 

upon the piston 4, which results in the seat 
ing of the preSSure release valve 2 in the open 
ing of the passageway 24. The oil in passage 
way 27 enters the chamber 28, where the pres 
Sure of Said oil unseats the inlet check valve 30, 
the oil thereby advancing through passageway 
36 into the pressurizing chamber 37, wherein 

it is eventually preSSurized by the advance of the 
piston ram 53. 
The air going through port 4 (Fig. 9) passes 

through passageway 45 and ports 69 into the 
bore of the valve bushing 47, about the reduced 
diameter mid-portion of the distributor valve 52, 
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and-through the radial ports. 70 and annular-re 
cess 7? to the air passageway 72. The air-from 
passageway 72 enters the shift valve chamber-75 
(Fig. 4), some of the air passing onward through 
said chamber and into the continuation of pas 
sageway 72, while some flows past the unseated 
shift valve 76 into the passageway 80. The-air 
in passageway 80 enters the cavity - in the left 
cap 87 (Fig. 9), thereby shifting the automatic 
valve 86 to the right, where the end of the Valve 
86 abuts against the bottom of the cavity formed 
in the other cap 87. The automatic valve-86-in 
shifting to the right, uncovers the vent 00 So 
that air in the cavity of the left cap 87 is ex 
hausted to the atmosphere. 
The air which flows downward from the-shift 

valve chamber 75 through the continuation of 
passageway 72 (Fig. 9), is allowed to exhaust to 
the atmosphere before the automatic valve 86 
is shifted to the right, such exhausting taking 
place by way of annular groove 83, bushing ports 
85, valve recess 89, passageways 93 in the auto 
matic valve 86 and through the passageway 9 
(Figs. 4 and 11), port 92, and then through cylin 
der exhaust ports 93. After the automatic valve 
86 is shifted to the right, the air from passage 
way 72 flows about the reduced diameter portion 
88 of the automatic valve 86, into passageway 96 
(Figs. 9, 11 and 14), from where it enters the 
main air chamber 8. As the air builds up pres 
sure in the main air chamber 8, piston 82 begins 
to move, which results in the compression of the 
spring 57 and the simultaneous pressurizing of 
the oil in chamber 37 by means of the advance 
therein of the piston ram 53. 
continues its movement which constitutes the 
power stroke, contact with the shift valve 6 is 
released and ended, as the shift valve 76 is al 
lowed to seat by action of the Spring 77, thereby 
cutting off the flow of air from chamber 75 to 
the passageway 80. 

Pouer Stroke 
Fig. 11 illustrates the first stage in the power 

stroke of the pump, as just discusSSed. The 
single-headed arrows indicate air at no greater 
than air line pressure, the double-headed arrows 
indicate oil under air line pressure, and the triple 
headed arrows indicate oil under higher preSSure 
as a result of the pressurizing which takes place 
in the pressurizing chamber 37. It is to be noted 
that the inlet check valve 30 has been seated, 
while the discharge check valve 4 has been un 

As the piston 
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seated, each as a result of the pressurization of . 
the oil in the pressurizing chamber 37, and that 
the oil is flowing under pressure into the oil de 
livery hose 23. As has been indicated in the 
preceding discussion of the pump's structure, the 
compression springs 32 and 44 of the check 
valves 35 and 4 respectively, provided for the 
automatic actuation of the said valves in ac 
cordance with the relative pressure of the oil in 
the pressurizing chamber 3, and the oil in the 
oil bag 103. 

It may be pointed out that the maximum pump 
delivery pressure of 8,000 pounds per Square inch 
is not ordinarily realized after the completion of 
the first power stroke, but rather is attained only 
after a series of successive power strokes, in ac 
cordance with the amount of oil that will have to 
be pumped to the hydraulic tool which is con 
nected to the pump. In other words, some tools 
may require full oil capacity of the pump before 
the maximum oil pressure can be built up, in 
which case the piston 82 will undergo a certain 

Surizing chamber 37 expands in size to reduce 
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number of reciprocations to pump; the required 
amount of oil, and hence the maximum; oil pres 
sure of 8,000 pounds. per square inch. Will be 
achieved only on the final.power stroke. Ordi 
narily, the operator keeps the throttle lever 38 
fully depressed continuously during a succession 
of piston reciprocations until the desired oil-pres 
sure is attained, after, which he releases the 
throttle lever 38. By opening the throttle valve 
only part way and by closing it when desired, the 
operator. may control the movement of the ram 
(not shown) on the driven tool. Thus the ram 
may be run out at full speed: or it can be inched 
forward, stopped, held in position, or retracted, 
as desired. 

Return, Stroke: 

Fig. 12 illustrates the relative position of the 
various parts of the pump just after completion 
of a power stroke and at the beginning of the 
return stroke. It Willi e Seen that When the 
piston 82 is advanced during the power stroke to 
a certain position, which can be termed maximum 
forward position, cylinder port 95 is uncovered 
and port 92 is simultaneously covered by the 
piston head, thereby allowing air in the main air 
chamber 8 to flow through port 95 into paSSage 
way 9, to the reduced diameter inid-portion 89 
of the automatic valve 86, and into hole arrange 
ment 98 within said automatic valve. The air 
which exists from the hole arrangement 9), builds 
up pressure behind the right end of automatic 
valve 86 within the cap 8, and forces the auto 
inatic valve to the left, i. e. the end being forced 
into abutment with the bottom of the cavity in 
the other cap 87. Upon movement to the left the 
valve 86 displaces the air in left cap 8, which 
eScapes to atmosphere around the periphery of 
Valve 36 and through the Small port (Fig. 9). 
The shift of valve 86 to the left places the pas 
SageWay 96 (FigS. 9 and 12) in communication 
With the ports 99 by way of the reduced diameter 
portion 88 of the automatic valve 86, thereby ex 
hausting the air in the main air chamber 8 to 
the atmosphere. As soon as the pressure in the 
main air chamber is released, the spring 57 acts 
to force the piston 82 rearward to its initial posi 
tion. Within the cylinder 24. It is to be noted that 
the port 95 is uncovered only for that instant 
during which the piston 82 is in maximum for 
Ward position, and that some of the air in pas 
Sageway 2 is bled to the atmosphere during the 
return stroke of the piston via the hole arrange 
ment 9), passageway 9, ports 92 and 93, and also 
restricted vent 94. 
During the return stroke of the piston, the pres 

the pressure on the oil therein, while the air in 
paSSageWay 4 is still acting upon the Oil bag O3, 
thereby forcing a slug of oil past the inlet check 
valve 39 and into the pressurizing chamber. 37, 
in preparation for the next pressurizing stroke of 
piston ram f53. 
As the piston 82 repeatedly reciprocates, the 

oil pressure gradually rises in the discharge hose 
23, causing a corresponding rise in the resistance 
of discharge valve 4 to opening movement and 
in the resistance offered by the oil in pressurizing 
chamber 3 to forward movement of the piston 
ran 53. Against this increased opposition the 
forward motion of the piston 32 becomes less 
rapid as compared with preceding strokes. Under 
Ordinary operating conditions, however, the op 
position is still Small enough, and the forward 
travel of the piston still fast enough, to prevent 
the air in cylinder chamber 8 from approaching 
line pressure (say 90 p.s. i.) as the chamber exw 
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pands on the power stroke. Accordingly the 
pressure regulator valve 64 and distributor valve 
52 remain in the non-operated position of Fig. 9 
under normal operation. 

Oil pressure release 
It has been pointed out that the piston 82 starts 

to reciprocate when the throttle lever 38 is de 
pressed and continues in a Succession of pumping 
Strokes until the throttle lever is released. When 
this occurs, the oil pressure in hose 23 may not 
be automatically released, depending upon the 
Setting of the manipulative Screw 7. If the 
Screw (Fig. 4) is forced down on pressure release 
Valve piston 4, the pressure in hose 23 will be 
maintained because the oil in that hose has no 
means of escape back to the oil reservoir bag 93. 

If, on the other hand, the operator desires to 
have the oil released from hose 23 automatically 
upon closing of the throttle, he first conditions 
the machine for automatic pressure release by 
Withdrawing the screw 7 out of the path of the 
preSSure release piston 4. When operating with 
Such a setting the valve piston 4 is held down 
by the pressure of oil admitted through passage 

6, which is maintained only so long as live air 
is delivered through the throttle valve and pas 
Sage 44. When such pressure is released the 
pressure release valve 2 rises under the in 
fluence of spring 9 to open a path from the oil 
hose 23 direct to the reservoir bag O3, inde 
pendently of the check valves, as above described. 

Manual pressure release 
In the modification of Fig. 16 the automatic 

pressure release valve piston 4, and its associ 
ated housing, Spring, etc., are omitted to simplify 
the Structure and reduce the manufacturing cost. 
Instead of the automatic valve 2, the modifica 
tion comprises a manual valve 2a (Figs. 16, 17) 
having a threaded portion 2 b engageable with 
the Screw threads 23 in the oil valve block 05. 
Seating and unseating of the modified pressure 
release valve 2 fa is effected by turning the 
handle 2 c. In other respects the valve 2 a. 
is comparable to the automatic valve f2. In the 
modification of Fig. 16, the threaded opening 2 
is directly engaged by a pipe plug for closing its 
upper end. 

Pressure regulator 
In the foregoing discussion it was assumed 

that the operator would release the throttle lever 
and stop the pumping operation before the pres 
Sure in oil hose 23 attained a dangerous value. 
If he fails to release in time, however, the pressure 
regulator automatically comes into operation and 
stops the reciprocations of the piston, without 
however, releasing the pressure of the oil already 
pumped into the hose. 

Figs. 13 and 14 illustrate the relative position 
of the various parts of the pump just at the time 
that maximum pump pressure is reached. 
ASSuming that the maximum oil pressure of the 
pump under discussion is 8,000 pounds per square 
inch, then the effective air pressure in the main 
air chamber 8 will not realize a maximum value 
until the maximum oil pressure is realized in the 
pressurizing chamber 31. When this occurs, the 
piston 82 is short stroked and the air in the main 
air chamber 8 f has time to build up and approach 
line pressure, and by way of passageway of, to 
force the regulator valve 64 toward the left in the 
valve bushing 47, which results in the simultane 
ous shifting to the left of the distributor valve 52, 
so that the end of said valve 52 abuts the distribu 
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tor valve stop 50, as shown in Fig. 15. In such a 
position, the distributor valve 52 allows exit to the 
atmosphere of the air in the main air chamber 
8?, by Way of passageway 96, about the portion 
88 of the automatic valve 86, through passageway 
72 and onward about the reduced diameter mid 
portion of the distributor valve 52, and finally 
through ports 73 in the bushing 47. 
When the distributor valve 52 is in its shifted 

position (Fig. 15), the ports 69 are covered by the 
distributor valve, while the ports T4 are un 
COvered. This allows the live air from passage 
Way 45 to act upon the end of the distributor 
Valve 52 which is in abutment with the regulator 
Valve 64, and to hold the distributor valve in 
shifted position independently of the pressure 
exerted upon the distributor valve by the regula 
tor valve 64. Under these conditions the distribu 
tor valve 52 may be released from shifted posi 
tion, only upon release of the throttle lever 38, 
Which results in the cutting off of air flow to pas 
Sageway 45, and allows escape of air from pas 
SageWay 45 to the atmosphere by means of port 
42, thus permitting the regulator valve spring 59 
to shift the distributor valve 52 to its first or normal position. The strength of the regulator 
Valve Spring 59 is a factor which determines the 
point of cut-off for the hydraulic delivery pres 
Sure, it being obvious that a spring with a lower 
compression factor will allow the distributor 
valve 52 to be shifted at a lower value of hy 
draulic delivery pressure, which is directly re 
flected in the pressure of air in the main air 
chamber 8 f. It will be seen that the zig-zag hole 
arrangement 68 of the regulator valve 64, pre 
Vents the trapping of air within the chamber 
formed in the valve bushing 47 at the end of 
the distributor valve 52, and thus allows the un 
restricted Seating of said distributor valve. 

Ataciliary reservoir 
While it is apparent that the oil capacity of any 

given pump of the present type is constant once 
the dimensions of the parts are established, extra 
oil capacity can be obtained by means of an 
auxiliary oil reservoir, which is readily connected 
to the pump, for use of the pump with hydraulic 
tools requiring more oil capacity for operation 
than that normally afforded by the pump. Figs, 
18, 19 and 20 illustrate an auxiliary reservoir 
System, which when connected to the pump, in 
Creases the oil capacity by approximately three 
times. In identifying parts of the auxiliary reser 
voir System, numerals which have been previously 
used in the detailed description of the pump will 
be reused, with the letter 'a' following, to identify 
identical or corresponding parts. 
The auxiliary reservoir system is simple in 

Structure and basically consists of three main 
parts, a connection block 64 and two reservoir 
portions 82a, each containing an oil reservoir 
bag 03a. The reservoir portions f O2a are con 
nected to the block 64 on opposite sides thereof 
by means of four bolts 06. A tapered pilot O7a 
is located on opposite sides of the block f 64, the 
purpose of Said pilots being for centering the res 
ervoirs 02a with respect to the block 64, and also 
for fixing the reservoir bags f3a in liquid tight 
manner. Extending into the block 64 from one 
face are two bores 65 and 66, each having a 
threaded portion at the entrance thereof. Pas 
SageWays 67, leading from the bore 65 at two 
points, exit on each side of said block 64 in a 
region near the base of each pilot Ola, each of 
Said passageways 67 being located in line with 
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the opening of passageway 44a in the reservoir 
portion f2a. The bore 66 has passageways 68 
leading therefrom at two points, and opening on 
the Surface of each pilot Oa in the region of 
the open end of the oil bag 93a. A transverse 
passageway 69 having a diameter approximately 
equal to the diameter of the bore 66, extends 
through the block 6, and connects the bore 66 
to the Surface of each pilot 9a, the ends of said 
paSSageway 63 also being in the region of the 
Open end of the oil bag C3a. 
The auxiliary reservoir System is connected to 

the pump by means of two pipes, not shown, but 
represented diagranamatically by the broken 
lines O and A respectively. The first end of pipe 
O is threadably connected by means of standard 
pipe Connections to the bore 68 in block 64 
(Fig. 20), the Second end of said pipe O being 
threadably connected to the oil filler hole 0 
in the oil Walve block (5 (Fig. 10); or alterna 
tively to threaded opening 2 in Fig. 16. In 
similar manner the first end of the other pipe A 
is connected to the bore 65 in the block 64 (Fig. 
20), the Second end of said pipe A being con 
nected to a threaded bore 70 (Fig. 10), which 
is formed in the oil Valve block 5; or alterna 
tively to a threaded bore 70a (Fig. 16). The 
bore f (or 70a) is connected to the oil pas 
Sageway 46 by means of a passageway 2 (or 

la). When the pump is not connected to an 
auxiliary reservoir system, as set forth above, 
the oil filler hole 0 and the bore 0 are 
plugged by means of Standard pipe plugs . 
The Operation of the auxiliary reservoir sys 

ten and the manner in which it functions to 
Supplement the oil capacity of the pump is as 
follows: Some of the air in passageway 4. 
enterS passageway 7 and bore 70 in the oil 
Valve block 05, then passes through the in 
terconnecting pipe A to the bore 65 and through 
paSSageWayS 6i in the block 64, and exits into 
each oil reservoir 02d to exert pressure upon 
the oil in the oil bag C3a, contained therein. 
As a result of the pressure on the oil bag 03a, 
oil is forced out of each oil bag 03a into pas 
sageways 68, and bore 66 in the block 64, 
through the interconnecting pipe O and into 
the hole filler hole 0 in the oil valve block (O5, 
the oil thus becoming part of the oil system of 
the pump. 
A divisional application, Serial No. 252,762, 

filed October 16, 1951, contains claims relating 
to an auxiliary reservoir System, and to an air 
motor per Se, all as shown and described herein. 
What is claimed is: 
1. A pump comprising in combination a pneu 

matic portion, a hydraulic portion coupled to 
the pneumatic portion, and a reciprocable pis 
ton contained in part within each of said por 
tions, Said pneumatic portion being arranged to 
receive a pneumatic medium and having a pas 
Sageway arrangement which directs an amount 
Of Said medium for motivation of said piston and 
another amount to the hydraulic portion, said 
hydraulic portion having an oil reservoir the 
Volume of which can be decreased by action of 
Said pneumatic medium, a check Valve system 
including a liquid pressurization chamber, an 
oil delivery outlet located at the exterior of the 
pump, and Connecting said outlet with said res 
ervoir means forming a liquid return flow pas 
Sageway, said check valve System being inter 
posed between the reservoir and the outlet and 
further positioned so that a portion of the piston 
extends into the preSSurization chamber, all 
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arranged so that liquid is forced from said res. 
eVoir by action of the pneumatic medium, passes 
through the check valve system while being 
pressurized by action of the piston within the 
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pressurization chamber, is delivered to the out 
let under increased preSSure, and is returned to 
the reservoir by the return flow passageway after 
preSSurization ceases. 

2. A pump comprising in combination a pneu 
matic portion, a hydraulic portion coupled to 
the pneumatic portion, and a reciprocable pis 
ton contained in part Within each of Said por 
tions and being movable in One direction by 
pneumatic pressure and in the opposite direc 
tion by mechanical means, said pneumatic por 
tion being arranged to receive a pneumatic me 
dium and having a pressure responsive Valve SyS 
tem. Which automatically directs a given quan 
tity of said medium for motivation of said piston, 
Said hydraulic portioi having an oil reservoir 
which is collapsible under action of pneumatic 
medium received from the pneumatic portion, a 
check Valve System including a liquid preSSuriza 
tion chamber, an oil delivery outlet located at 
the exterior of the pump, and connecting said 
outlet with Said reservoir neans forming an oil 
return flow passageway, said check valve system 
being interposed between the reservoir and the 
outlet and further positioned So that a portion 
of the piston extends into the pressurization 
chamber, said hydraulic portion being arranged 
so that oil is forced from the reservoir by pneu 
imatic pressure through a first part of said check 
valve system, thereafter through said pressuriza 
tion chamber Where the oil is preSSurized by 
reciprocable action of said piston, and through 
a second part of said check valve system to the 
oil delivery outlet, and is returned to the reser 
voir by the return flow passageway after the oil 
pressurization is stopped. 

3. A pump according to claim 2, wherein said 
piston movement mechanical means comprises a 
pre-compressed Spring. 

4. A pump according to claim 3 wherein Said 
pneumatic portion has a throttle means operable 
to initiate the operating cycle of Said pump. 

5. A pump according to claim 4 wherein an 
oil delivery pressure release means is included in 
the oil return fiow passageway. 

6. A pump according to claim 5 wherein said 
pneumatic portion has a valve which automati 
cally releases to the atmosphere the pressure 
medium acting upon the piston when the oil in 
the pressurization chamber has been preSSurized 
a predetermined amount. - 

7. A pump according to claim. 6 having means 
adapted for the reception of an auxiliary reser 
voir system which automatically operates to sup 
plement the oil delivery capacity of the puilp, 
said auxiliary reservoir system including one or 
more oil reservoirs which are collapsible under 
action of pneumatic medium delivered by hose 
means from the pump to thereby force oil from 
the reservoirs through hose means to the hy 
draulic portion of the pump. 

8. In a pump of the character described, a hy 
draulic portion comprising a reservoir having a 
bag containing a liquid medium, said reservoir 
being arranged for the collapse of said bag by 
pneumatic preSSure; a valve block connected to 
Said reservoir and containing in part a recip 
rocable piston means, a first chamber having a 
first check valve, a first passageway connecting 
Said first chamber to an open end of said bag, a 
preSSurizing chamber being arranged for the 
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pressurization of liquid therein by action of said 
piston means, a second passageway connecting 
said pressurizing chamber to said first chamber, 
a second chamber having a second check valve, a 
third passageway connecting said second chan 
ber to said pressurizing chamber, a liquid outlet 
means, a fourth passageway at one point connect 
ing Said liquid outlet means to said Second cham 
ber, a third chamber having a pressure release 
valve reciprocably arranged therein, and a fifth 
passageway connecting said third chamber to an 
open end of said bag, said third chamber being 
also connected to another point of said fourth 
paSSageway, Said first check valve being resiliently 
maintainable in a first position to prevent passage 
of liquid from Said first passageway into said sec 
ond passageway and being hydraulically main 
tainable in a second position to allow passage of 
liquid from said first passageway into said second 
paSSageway, said Second check valve being resil 
iently maintainable in a first position to prevent 
paSSage of liquid from said third passageway into 
said fourth passageway and being hydraulically 
maintainable in a second position to allow passage 
of liquid from said third passageway into said 
fourth passageway, said pressure release valve be 
ing maintainable in a first position to prevent 
paSSage of liquid from Said fourth passageway 
into said fifth passageway and being maintain 
able in a Second position to allow passage of liquid 
from Said fourth passageway into said fifth pas 
Sageway. 

9. In a pump hydraulic portion according to 
claim 8, automatic means for positioning said 
pressure release Valve in said first and second 
positions comprising a piston having a top surface 
forming a Wall of a chamber which is connected 
to the first passageway in said valve block and 
a bottom. Surface which abuts one end of said 
preSSure release valve, and a resilient means in 
abutment with the bottom surface of said piston, 
all So arranged that a liquid under pressure flow 
ing from Said first passageway into said chamber 
urges said piston in a direction to force said pres 
Sure release valve into said first position, while 
When Said liquid is caused to flow from said cham 
ber into Said first passageway said resilient means 
urges said piston in a direction to allow move 
ment of Said pressure release valve into said sec 
ond position. 

10. In a pump hydraulic portion automatic 
means according to claim 9, a piston control 
means comprising a member arranged to project 
into said chamber and to contact the top surface 
of Said piston, Said member being manually ad 
justable to restrict movement of said piston to 
an extent that said pressure release valve is main 
tained in said first position. 

11. In a fluid pressure operated hydraulic pump 
including a motor end and a pump end, a cylinder 
in the motor end providing a piston chamber, a 
piston reciprocating therein, means in the motor 
end including a throttle valve for supplying live 
air to the piston chamber to effect such reciproca 
tions, a valve block attached to the cylinder for 
closing an open end of the piston chamber, an 
oil reservoir attached to the opposite side of the 
valve block, a high pressure outlet on said block, 
a piston extension of reduced diameter projecting 
for Wardly into the valve block, said block having 
a pressurizing chamber receiving the piston ex 
tension, Said valve block having two separate pas 
Sageways between the reservoir and the outlet, 
One passageway leading from the reservoir 
through an inlet check valve to the pressurizing 
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chamber thence through a discharge check valve 
to the outlet, the other passageway extending 
from the outlet through a pressure relief valve 
back to the reservoir. 

12. In a fluid pressure operated pump according 
to claim 11 an arrangement whereby the pressure 
relief valve is adapted to be closed when the 
throttle valve is open and to be opened when the 
throttle valve is closed, whereby the operator may 
discontinue the pumping operation and release 
the oil pressure at the same time. 

13. In a fluid pressure operated pump accord 
ing to claim 11, an arrangement whereby the 
throttle valve supplies live air to close the pres 
sure relief valve only as long as the throttle valve 
is open and also Supplies air to the reservoir for 
forcing the oil into the pressurizing chamber dul'-. 
ing the rearward stroke of the piston. 

14. In a fluid pressure operated hydraulic pump 
according to claim 11 an arrangement whereby a 
preSSure regulator valve is adapted to cut off the 
flow of live air from the throttle valve to the 
piston chamber upon development of a prede 
termined opposition to the forward stroke of the 
piston. 

15. A pump pneumatically operable to pres 
surize a hydraulic medium within the pump for 
delivery to a device served by the pump, the pump 
being arranged for the return of said medium fol' 
storage when in non-operative condition com 
prising, a pneumatic portion including valve 
means and a piston chamber, a hydraulic portion 
connected to the pneumatic portion, and a piston 
contained in part within each of said portions and 
pneumatically movable to pressurize hydraulic 
medium entrapped in a pressurizing chamber 
formed in the hydraulic portion and movable in 
the Opposite direction by resilient means, said 
pneumatic portion having a pneumatic inlet 
means and passageways leading therefrom to con 
duct pneumatic medium to the exterior of a col 
lapsible reservoir located within the hydraulic 
portion and containing hydraulic medium and to 
the valve means, said valve means arranged to 
admit pneumatic medium to the piston chamber 
containing part of the piston whereby the piston 
is moved to pressurize the hydraulic medium and 
further arranged to release pneumatic medium 
from the piston chamber so that the piston can 
be moved by the resilient means, said valve means 
including a pressure regulating valve which cuts 
of delivery of pneumatic medium to the piston 
chamber when a predetermined hydraulic pres 
Surization is realized, said hydraulic portion in 
cluding a hydraulic medium delivery means and 
valves to maintain pressurized hydraulic medium 
Within the delivery means and further to allow 
return of the hydraulic medium to the reservoir 
When the pump is in non-operative condition. 

16. A pump comprising a pneumatic portion in 
cluding a main chamber and pneumatic valve 
means, a hydraulic portion coupled to the pneu 
matic portion and including an oil reservoir, an 
oil pressurizing chamber, an oil outlet, and check 
valve means, piston means slidably arranged in 
the main chamber and including a ram which ex 
tends into the pressurizing chamber, a passage 
Way arrangement for conducting pneumatic 
medium to the pneumatic valve means and to the 
oil reservoir, Said hydraulic portion having a pas 
SageWay connecting the reservoir to the pressur 
izing chamber via a check valve and a passageway 
connecting the pressurizing chamber to the oil 
outlet via a check valve, said check valves ar 
ranged for the one way flow of oil from the reser 
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voir, through the pressurizing chamber and to 
the oil outlet, oil hose delivery means connected 
to the oil outlet for attachment to a device served 
by the pump, said pneumatic valve means 
adapted to automatically admit pneumatic medi 
um to the main chamber to move the piston 
means whereby oil is forced from the pressurizing 
chamber under increased pressure, and further 
adapted to cut off flow of pneumatic medium to 
the main chamber when the pressurization of oil 
attains a predetermined value, and oil preSSure 
valve means in the hydraulic portion arranged to 
maintain oil pressure in the oil hose delivery 
means after ceSSation of piston movement and 
further arranged to release the oil pressure and 
allow return of oil to the reservoir when the pump 
is in non-operative condition. 

JAMES A, ROBERTS, 
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