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0. 

This invention relates to a hydraulic press and, more l6 
particularly, to a portable hydraulic press; especially well. 
adapted for exerting a large clamping force. 

This invention is an improvement over, the hand press. 
disclosed in the copending application of Edwin C. Swan 
son, Serial No. 462,443, filed October 15, 1954. 
The general object of this invention is... to provide a 

new and improved hydraulic press. 
Another. object of the invention is to produce anim 

proved mounting for the head on the body of a press, 
of the type disclosed in said copending application. 

Another object is to produce a press of the character: 
described wherein the volume of the fluid reservoir. need 
not be varied during the operation of the press. 

Still another object of the invention is to produce...an. 
improved mounting of the pumping handle to provide. 30 
more, convenient means. for releasing, the fluid-pressure: 
in the cylinder. : 

Still another: object. of this invention is to provides a 
new, and improved hydraulic hand-press of the character 
described wherein the pumping, handle is' mounted for, 35 
rotation about. its axis. to selectively. allow, actuation. of 
the pump for the clamping operation, and the release of . 
fluid pressure in, the cylinder to relieve the clamping press. 
Sure, on the dies. 

Another object of this inventionis, to provide a portable. 
hydraulic. press of the character described, wherein a 
fiuid conduit extending between the pump and fluid reser. 
voir terminates in a position wherein the end of the con 
duit is always immersed in the fluid in any position; in , 
which the press is used. 

Other. objects and advantages will...become apparent: 
from the following detailed description, taken in cont. 
nection with the accompanying: drawings, in which: 

Fig. 1 is a side elevational view, of an embodiment of 
the invention, partially... broken away for clarity of illus 50 
tration; 

Fig. 2... is an enlarged fragmentary vertical, stepped, 
sectional view of the upper portion of Fig. 1 taken gener. 
ally on a plane passing through the axis. of the piston and 
the axis of the pumping handle; 

Fig. 3 is a fragmentary vertical, sectional view taken: 
generally, along a line 3-3 of Fig. 2; and 

Fig. 4 is an enlarged fragmentary, horizontal, sectionals 
view taken generally, along line-4-4 of Fig.1. 

While... the invention, herein, described. is a preferred 
embodiment, it is not intended to limit the invention, to: 
the: specific. form and arrangement.shown, it being cons. 
templated that various changes: may be made by those. 
skilled in the art without departing, from the spirit and 
scope of the appended claims. 

Referring now, to Fig.1 of the drawings, there is shown 
a press generally indicated at 10 having a hollow lower. 
body portion, i1 providing therein, a reservoir 12 to con: 
tain, hydraulic fluid. utilized, to actuate, the press. Th 
lower body portion.11 is threadably secured to an upper 70 
body portion 13 and means in the form of an O-ring 14, 
(Fig. 2) is provided to prevent leakage of fluid at the 
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connection justmentioned. Extending from the lower 
body portion 11 is a handle 15 having a handgrip 16. 
thereon, while the upper body portion 13 is provided 
with ahead 17 rotatably mounted thereon and carrying 
a die i8 adapted to exert a clamping force on a splice. 
positioned between said die 18 and amating die 19 car 
ried by the upper body portion 13. 
As is common in devices of this nature, means are 

provided for urging the two dies 18 and 19 toward each 
other with a relatively great force, the means in the 
particular press shown being a hydraulic pump operated 
by a movable handle 20 pivotally carried by the upper. 
body portion 13. As seen in Figs. 1. and 2, the movable. 
handle 20 is provided at one end with a handle grip 
portion 21, with its opposite end being received in a 
socket-forming member 22 pivotally mounted on the 
upper body portion 13. The socket-forming member 22 
is provided with a pin 23 adapted to be secured to the 
outer end of a piston, 24 (Fig. 2) of the pumping means 
just mentioned, so that pivotal movement of the handle 
20" causes corresponding reciprocatory movement of the 
pump piston 24. 
The pumping means of, the present invention includes 

the piston 24 which is reciprocable in a bore 25. (Fig.2) 
formed in the upper, body portion 13, which bore com 
municates with fluid-conducting means, interconnecting the 
reservoir 2 and acylinder. 26. formed in the upper body, 
portion.13. As clearly seen in Fig. 2, the fluid-conducting 
means includes a conduit .27 opening at one end in the: 
reservoir 12 and opening at its other end into a first por 
tion 28a of a fluid passage formed in the upper. body, port. 
tion. 13. The fluid passage has a second portion 28b. 
opening into the cylinder 26. A ball check-valve 29 is: 
disposed. between the fluid passages, 28a, and 28b. so, as: 
to allow fluid to be pumped from the reservoir 12 to... 
the cylinder 26 while preventing reverse fluid, flow from; 
the cylinder 26 to the reservoir-12. A packing 31 is 
provided around the piston 24 in the bore 25 to prevent. 
leakage of fluid around the sides of the piston. 24: 

In a closed, hydraulic circuit, wherein high pressures 
are developed, such as the circuit disclosed herein, it is. 
imperative that no air is introduced into the system. In 
my copending application, Serial No. 462,443, filed Oc 
tober. 15, 1954, I provided means for decreasing the: vol. 
ume of the fluid reservoir, as fluids was pumped from the: 
reservoir to the cylinder to prevent. the formation of a 
space.in the reservoir, unoccupied by fluid, As the press. 
of this invention is intended to be usable in any, position, 
wherein the handles may extend vertically, upwardly, down 
wardly or in any position therebetween, means have been 
provided for, preventing air from being introduced into 
the hydraulic circuit which dispenses with the necessity." 
of varying, the volume of the fluid, reservoir. By care 
fully proportioning the fluid volume of the reservoir. 12. 
and the maximum volume of fluid required to move the 
piston ram: 40. to its maximum stroke position, and, by 
positioning the end of the conduit 27 near-the-center of 
reservoir 12, I have provided a press, construction where 
in the end of the conduit 27 is at all times, immersed in. 
the fluid in the reservoir. i2. no matter. in what position: 
the press is held or where. in the cylinder; 26 the piston, 
ram: 40 is disposed. In the embodiment, shown, the voli. 
umetric capacity of the reservoir 12 is more: than twice: 
the volumetric capacity of the cylinder. 26 with the piston 
ram 40-in its maximum stroke position. 
As shown in Fig. 1, a sight gauge. 12a, is shown, diss. 

posed in the body portion. 11 to permit an operator to: 
determines whether the hydraulic system contains the 
proper amount of fluid. When the press.10 is held vertis 
cally, with the. head; 17 extending downwardly; and the: 
piston ram-40 fully retracted, the level of the fluid should. 
be on a line, indicated at x, with the center of the sight 
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gauge 12a. When the piston ram 40 is shifted to the 
fully advanced position, the level of the fluid should drop 
to the level indicated by the line y, it being noted that 
the end of the conduit 27 remains immersed in the fluid. 
Fluid may be added to the system by removing a fluid 
fill plug 12b threadably secured in a hole formed in the 
body portion 11. 
To pivotably mount the socket-forming member 22 on 

the upper body portion 13, the socket-forming member 22 
is provided with a pair of ears 33 which are pivotably 
Secured to a pin 34 in a lug 35 formed integral with and 
projecting from the upper body portion 13. With the 
piston 24 of the pump means pivotally and slidably con 
nected to the socket-forming member 22 by the pin 23, 
pumping movement of the handle 20 reciprocates the pis 
ton 24 and pumps fluid from the reservoir 12 into the 
cylinder 26 under relatively high pressure. 

0 

The fluid pressure developed by the pump means is 
operable to move a piston ram 40 which is slidably mount 
ed in the cylinder 26 upwardly therein. The mating die 
19 is secured to the upper end of the piston ram 40 and 
is thus movable therewith toward the die 18. 
As shown in Fig. 2, the piston ram 40 has a bore 41 

formed therein which is closed by an end plate 42, the 
end plate 42 being securely held in position by a snap 
ring 43. To prevent leakage of the fluid under pressure, 
Sealing means 44 is provided between the cylinder 26 
and the piston ram 40. 
To automatically open the dies 18 and 19 when the fluid 

pressure on the piston ram 40 is relieved, the piston ram 
40 is normally urged downwardly in the cylinder 26 by 
resilient means, such as a spring 45. As best shown in Fig. 
2, the Spring 45 is disposed within the piston bore 41 
and has one end bearing against the end plate 42 and 
the other end bearing against a head 46 of a bolt or 
rod member 47 which does not move with the piston ram 
40. The major portion of the rod member 47 is disposed 
within the piston bore 41 with an end portion 48 being 
Secured in a bore 49 formed in the upper body portion 3. 
Thus, upward movement of the piston ram 40 compresses 
the spring 45 so that when fluid pressure on the piston 
ram 40 is relieved, the spring 45 acts to urge the piston 
ran 40 downwardly to the position shown in Fig.2. 
The means disclosed for relieving the pressure on the 

piston ram 40 include a fluid passage formed in the upper 
body portion 13 and having a first portion 50a opening 
into the cylinder 26 and a second portion 50b opening 
into the reservoir 12. To allow the buildup of fluid pres 
sure in the cylinder 26, the fluid passage is normally closed 
by a ball check valve 51 disposed between the portions 
50a and 50b. To relieve the pressure in the cylinder 
26, the check valve 51 is adapted to be opened by an ac 
tuator rod 52 slidably mounted in a bore 53 formed in 
the upper body portion 13. To move the actuator rod 
52 by movement of the pumping handle 20, the actuator 
rod 52 has an end portion 54 extending outwardly of 
the upper body portion 13 and engageable with an actuat 
ing member 55 fastened to the pumping handle 20. 
So that the pressure relieving check valve 51 will not 

be opened by each pumping stroke of the handle 20, the 
pumping handle 20 is mounted in the socket-forming 
member 22 for rotation with respect thereto between two 
positions determined by engagement of the actuating 
member 55 on the socket-forming member 22 with the 
sides of a slot 56 formed in the Socket-forming member 
22. Thus, the handle 20 may be oscillated while in either 
of two rotatably selected positions with respect to the 
Socket-forming member 22. w 

In one of these positions (shown in full line in Fig. 4) 
the actuating member 55 will not engage the actuator rod 
52. when the handle 20 is moved, while in the other po 
Sition (shown in broken line in Fig. 4) the actuating mem 
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ber 55 will engage the actuator rod 52 when the handle 
20 is pivoted toward the upper body portion 13, thus 
opening the check valve 51 and relieving the fluid pres 75 

end of the socket-forming member 22. 

4 
sure on the piston ram 40. With this construction, it is 
extremely easy for the operator while grasping the two 
handles 15 and 20 to select either of the two positions of 
the handle 20 without changing his grip at all. A mere 
flick or twist of the wrist is sufficient. A stop member 
57 formed integral with the socket-forming member 22 
is engageable with the lower body portion 11 to limit 
the movement of the handle 20 toward the handle 15 to 
prevent damage to the pump means and pinching of the 
operator's fingers. 

Although the pumping handle 20 is rotatably mounted 
in the socket-forming member 22, longitudinal move 
ment of the handle 20 in the socket-forming member 22 
is limited by a first snap ring 58 fitted in an annular 
groove 59 formed in one end of the handle 20 and engage 
able with one end of the socket-forming member 22 and 
a second snap ring 58' fitted in an annular groove 59' 
formed in the handle 20 and engageable with the other 

In the embodi 
ment shown, resilient means are utilized to normally urge 
the handle 20 into its pumping position in the socket 
forming member 22 rather than into its pressure reliev 
ing position. As shown in Fig. 2, this is accomplished 
by a spring 60 disposed in an annular groove 61 formed 
in the pumping handle 20 with one end 62 secured to 
the handle 20 and the other end 63 secured to the socket 
forming member 22. Thus, after an operator has re 
lieved the clamping pressure on the dies 18 and 19, merely 
releasing or relaxing his grip on the handle 20 will allow 
the handle 20 to be positioned for a clamping operation. 
To provide freedom in positioning the dies for a clamp 

ing operation while the press 10 is being normally held 
by the operator, the C-shaped head 17 is rotatably mount 
ed on the upper body portion 13. In the embodiment 
shown herein, the head 17 is telescoped over the upper 
end of the upper body portion 13 and has a bore 70 in 
which the die 19 and the piston ram 40 are slidable. 
The means for rotatably mounting the head 17 on the 
upper body portion 13 include a series of ball bearings 
71 captively positioned therebetween in an annular re 
cess defined by an internal annular groove 72 formed in 
the head 17 which opens into an external annular groove 
73 formed in the upper body portion 13. Annular rings 
74 and 75 are provided in the grooves 72 and 73, respec 
tively, each of the rings filling a portion of its respective 
groove. The rings 74 and 75 are disposed in their re 
spective grooves so that beveled bearing surfaces 76 and 
77 formed respectively thereon are positioned generally 
parallel to each other. The ball bearings 71 bear against 
the bearing surfaces 76 and 77, these bearing surfaces 
thus sustaining the thrust exerted on the bearings 71. 
The use of these beveled rings 74 and 75 prevents dam 
age to the edges of the grooves 72 and 73, the beveled 
rings being readily replaceable when worn. The bearings 
71 are admitted to the annular recess defined by the 
grooves 72 and 73 through a plugged bore 78 formed in 
the head 17. 
As the die 18 is mounted in the head 17 and is thus 

freely rotatable therewith and the die 19 is mounted on 
the piston ram 40, means are provided to insure that 
the die 19 will always be in clamping alignment with 
the die 18. In the embodiment illustrated, such means 
provide for connecting the piston ram 40 to the head 
7 for rotation therewith, and include a bolt member 79 

threadably secured in the head 17 and having an end 
portion 80 engageable in an external longitudinally 
extending slot 81 formed in the piston ram 40. 
As this construction results in the piston ram 40 being 

rotatable with the head 17, to prevent rotational stress 
on the spring 45, the end portion 48 of the rod mem 
ber 47 is rotatably mounted in the bore 49. As best 
seen in Fig. 3, this rotatable connection includes a single 
ball 82 held in engagement in a beveled annular groove 
83 formed in the end portion 48 of the rod member 47. 
The ball 82 allows rotation of the rod member 47 in 



5 
the bore 49 while preventing movement: 
ber 47 out of the bore 4 

the rod mem 
5. As shown; the ball:82; may 

bes held in engagement in the beveled groove: 83 by as 
threaded plug. 84, sealing means 85-being disposed bes 
tween the ball 82 and the plug 84 to prevent leakage; of 
fluid from the upper-body portion-13; 

5 

A suitable over pressure relief valve's for the cylinder 
26 is shown and fully described in the co-pending appli 
cation of Edwin C. Swanson, Serial No. 462,443, filed 
October 15, 1954. 

I claim: 
1. A hydraulic press comprising, in combination; a 

body having an open ended cylinder formed therein, a 
piston slidably mounted in the cylinder, a clamping die 
at one end-of-the piston, a head telescoped over the open 
end of the body, a mating clamping, die on the head, 
means for rotatably mounting the head on the body...in 
cluding a plurality of ball bearings disposed in an annur 
lar recess defined by adjacent annular grooves formed 
respectively on the head and on the body, an annular 
ring disposed in a portion of each of said grooves, each 
of said rings having a beveled edge portion, said beveled 
edge portions of said two rings being arranged in a par 
allel spaced arrangement so that said ball bearings bear 
against said beveled edges rather than against the edges 
of said grooves, and means for moving the piston toward 
the head to exert a clamping force on a member disposed 
between the two dies. 

2. A hydraulic press of the type described in claim 1 
wherein said means for moving the piston toward the 
head comprises a fluid reservoir formed in the body, pas 
sage means opening at one end to the reservoir and at 
the other end to the cylinder, and reciprocable pumping 
means associated with the passage means to force fluid 
under pressure from the reservoir into the cylinder. 

3. A hydraulic press of the type described in claim 2 
wherein said piston is hollow, a rod member having a 
relatively large head is disposed substantially within said 
piston with an end secured in said body, and a spring is 
disposed about said rod member having one end bear 
ing against the head of said rod member and the other 
end bearing against one end of the piston so as to nor 
mally urge said piston away from said head. 

4. A hydraulic press of the type described in claim 3 
wherein means are provided for rotating said piston with 
said head comprising a bolt secured in the head having 
a projecting portion engageable in an external longitudi 
nally-extending slot formed in the piston and bearing 
means securing said rod member in the body to allow said 
rod member and said spring to rotate with said piston. 

5. A portable hydraulic press comprising, in combina 
tion; a body having a cylinder formed therein, a piston 
reciprocable in said cylinder, a head mounted on the 
body portion, a pair of mating clamping dies mounted 
one on said piston and one on said head, a fluid reser 
voir formed in the body, and means for pumping fluid 
from the reservoir to the cylinder to move the piston 
toward the head for a clamping operation comprising a 
conduit having one end disposed in the reservoir and 
the other end connected to a fluid passage formed in 
the body and opening into the cylinder and reciprocable 
pump means associated with said fluid passage, the volu 
metric capacity of said reservoir being substantially greater 
than the volumetric capacity of said cylinder so that 
when said piston is fully extended in a clamping opera 
tion the level of fluid in said reservoir is lowered to a 
minimum level, said one end of the conduit being posi 
tioned below said minimum fluid level. 

6. A hydraulic press comprising, in combination; a 
body having a cylinder formed therein, a piston recipro 
cable in said cylinder, a head mounted on the body por 
tion, a pair of mating clamping dies mounted one on 
said piston and one on said head, a fluid reservoir formed 
in the body, and passage means for pumping fluid from 
the reservoir to the cylinder to move the piston toward 
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the head for a clamping operation comprising a condit 
disposed in the reservoir and reciprocable pump means 
associated with said fluid passage, the end of said con 
duit beings disposed approximately at the center of the: 
reservoir and the maximum volumetric capacity of the 
cylinder being less than half the volumetric: capacity. of 
the reservoir. 

7. A hydraulic. press comprising; in combination; as 
body having a cylinder: formed therein, a piston carry. 

sing a first die: slidably mounted in the cylinder, a head: 
carrying a second die mounted on the body, a fluid res--. 
ervoir: formed in the body, means-for-pumping fluid from 
the reservoir to the cylinder to move the piston toward 
the head for a clamping operation, means for relieving. 
the clamping pressure in the cylinder, a socket member. 
pivotably mounted on the body, and a pumping handles 
movably mounted in said socket member and selectively. 
movable between a first position for actuating the pump 
ing means and a second position for actuating-said pres 

8. A hydraulic press as called for in claim 7 wherein 
said means for relieving the pressure in the cylinder com 
prises a relief valve operable to establish communica 
tion between the cylinder and the reservoir and in which 
said pumping handle is rotatably mounted in said socket 
member and is normally rotated by resilient means into 
said first position. 

9. A hydraulic press comprising; a body having a cyl 
inder formed therein, a piston slidably mounted in the 
cylinder, a clamping die at one end of the piston, a head 
telescoped on one end of the body, a mating clamping 
die on the head, means for rotatably mounting the head 
on the body including an annular recess formed by an 
internal annular groove in the head and an opposed ex 
ternal annular groove on the body, and a plurality of 
ball bearings confined in said annular recess and lying 
at least partially in both of said grooves for rollingly 
mounting the head and body together and opposing the 
thrust tending to separate the head and body, and means 
for moving the piston toward the head to exert a clamp 
ing force on a member disposed between the two dies. 

10. A hydraulic press of the type described in claim 
9 wherein each of said grooves has a beveled edge sur 
face, said beveled surfaces being substantially parallel and 
arranged so that said ball bearings bear aginst said beveled 
surfaces during a clamping operation. 

11. A hydraulic press of the type described in claim 
10 wherein the beveled surface of the groove on the 
body is at the edge nearest to the major portion of the 
head and the beveled surface of the groove on the head 
is at the edge nearest to the major portion of the body. 

12. A hydraulic press comprising, a body having a cyl 
inder formed therein, a piston reciprocable in said cyl 
inder, a head mounted on the body, a pair of mating 
clamping dies mounted one on said piston and one on 
said head, a fluid reservoir formed in the body, a fluid 
passage formed in the body and opening at one end to 
said cylinder and at the other end to said reservoir, a 
fluid conduit disposed in said reservoir and having its 
outlet end connected to said other end of said fluid pas 
Sage and its inlet end disposed substantially in the center 
of said reservoir, and means for pumping fluid from said 
reservoir into said cylinder through said conduit and said 
passage. 

13. A hydraulic press of the type described in claim 
12 having a pumping handle mounted on said body for 
actuating the pump means, a normally closed pressure 
relief passage formed in the body between the cylinder 
and the reservoir, means having a portion extending out 
wardly from the body for opening said relief passage to 
relieve the pressure in the cylinder, projecting means on 
said pumping handle for selectively engaging said pas 
sage opening means, said pumping handle being rotatably 
mounted on said body so as to be rotatable between two 
Selective positions, in one of which positions said pro 
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jecting means is engageable with said passage opening 
eaS. . . . . . . . 

14. A hydraulic press as defined in claim 13, having 
means for rotatably mounting the head on the body in 
cluding an annular recess formed by an internal annular 
groove in the head and an opposed external annular 
groove on the body, and a plurality of ball bearings 
confined in said annular recess and lying at least partially 
in both of said grooves for rollingly mounting the head 
and body together and opposing the thrust tending to 
separate the head and body. 

15. A hydraulic press comprising, in combination; a 
body having a cylinder formed therein, a piston recipro 
cable in said cylinder to move a first die toward a second 
die mounted on the body, a fluid reservoir formed in 
said body, fluid passage means between said cylinder and 
said reservoir including a passage formed in the body 
and a conduit having its input end disposed in the center 
of said reservoir, and pumping means for transferring 
fluid under pressure to said cylinder from said reservoir. 20 

O 

5 

8 
16. A hydraulic press of the type described in claim 

15 wherein the volumetric capacity of said reservoir is 
greater than twice the volumetric capacity of said cylinder 
so that in any position in which the press is held a drop in 
fluid level in the reservoir as the piston moves from an 
open die position to a closed die position does not expose 
said input end of said conduit. 
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