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fornia, 
Application June 1, 1941, Serial No. 398,478 

(C. 8-) 6 Claims. 

The present invention relates to improvements 
in the construction of fluid operated vises. 
An important feature of the invention is to 

provide a simple, efficient and compact fluid pres 
Suire operated vise assembly including means for 
quickly transmitting the clamping force to the 
movable jaw in a steady and uniform manner in 
order to insure a positive and tight holding of 
the work between the jaws. 
A further object consists in providing the 0 

movable jaw with a horizontal arm or member 
which extends through the fixed jaw so as to 
be slidably mounted therein, said arm having a 
paSSage or Opening in which is housed the oper 
ating instrumentalities for causing the movable 
jaw to approach the fixed jaw. The hollow 
movable arm substantially encloses or covers the 
operating instrumentalities in the different posi 
tions of the jaws so as to prevent filings, dirt, 
and other foreign matter from access thereto. 
Other objects and advantages of the inven 

tion will become apparent from the following 
description when taken in conjunction with the 
accompanying claims and drawings. 

Referring to the drawings in which is dis 
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closed a preferred embodiment of the inven- i. 
tion: 

Figure 1 is a side elevation of the improved 
Wise assembly with parts in section; 

Figure 2 is a plan view taken substantially 
along the line 2-2 of Figure 1: 

Figure 3 is a detail disassembled longitudinal 
sectional view of the cylinder mounting; 

Figure 4 is a sectional view taken substan 
tially along the line 4-4 of Figure 1; 

Figure 5 is a detailed side view of the station 
ary jaw; . 

Figure 6 is a detailed perspective view of the 
pump mechanism; 

Figure 7 is a detailed longitudinal sectional 
view on a small scale of the movable jaw; 

Figure 8 is a detailed sectional view of the 
retaining nut associated with the movable jaw; 

Figure 9 is an end view of Figure 8, and 
Figure 10 is a right hand end view of Figure 7. 
Referring to the drawings in which like 'nu 

Inerals indicate like parts in the several figures, 
fo designates a vise having a stationary jaw ff 
provided with an opening 2 (Figure 4) which 
slidably receives an elongated horizontally dis 
posed arm or member 3 of the movable coact 
ing jaw 4. The wise to has its base 5 prefer 
ably rotatably mounted on a fixed plate or turn 
table f6 by the centrally disposed bolt it, which 
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in the swivel base 5 that acts to center the Wise 
on its support. The plate 16 may be provided 
with spaced outwardly extending lugs 8 which 
are clamped to a suitable support such as a 
bench, table or the like 9 by the bolts 20. An 
arcuate slot 2 (Figure 2) in the plate 6 has a 
threaded bolt 22 extending therethrough which 
has its head 23 bearing against the underside 
of the plate. The outer or upper end of the 
bolt 22 is arranged to receive a complementary 
threaded clamping sleeve or member 24 having 
a handle 25 for locking the vise in any prede 
termined or desired horizontal position relative 
to the table 9. . . 
The arm 3 of the movable jaw 4 is slidably 

mounted in the wall of the opening 2 so as to 
be guided and supported by the stationary jaw, 
and has an axially disposed through passage 26 
(Figure 7) having a portion thereof formed with 
a depending slot 27 that extends outwardly to 
one end of the jaw so as to provide a keyhole 
slot (Figure 10). The opposite end of the pas 
sage 26 is enlarged and threaded as at 28 and 
communicates with the keyhole slot 27 through 
a circular reduced conduit or port 29. . . . . 
The swivel base (5 of the stationary jaw. It is 

provided with a medially disposed dove-tailed 
groove 39 (Figure 5) which extends from one 
end a limited distance inwardly and is of such a 
length as to receive the spaced depending arms 
3 and 32 of the tubular housing 33. The lower 
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end of each of the arms 3 ? and 32 is flared out 
wardly as at 34 (Figure 4) so as to slide with a 
wedging or binding action into the groove 30 in 
order to be maintained firmly in a fixed position 
when the arm 3 abuts the shoulder 35 of the 

40 

groove 30. Manifestly other suitable means may 
be provided for connecting the cylinder 39 and its 
associated parts to the base 5 in order to permit 
independent longitudinal movement of the jaW 

. . 4 and the arm 3 relative to the housing 3 and 
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the cylinder 36. Extending axially through the 
housing 33 so as to be supported thereby is a fluid 
pressure cylinder 36 which has its opposite ends 
externally threaded as at 37 and 38 (Figure 3) so 
as to receive the clamping collars 39 which when 
tightened up abut the adjacent ends of the hous 
ing 33 in order to firmly maintain the cylinder 
36 and its associated parts in a fixed position 
Within the housing 33. To the threaded end 
portion 3 of the cylinder 36 is threaded as at 40 
a fitting or member 4 which is provided with a 
fluid pressure chamber 42. A packing 43 may 
be positioned between the end 37 Qf the cylinder 

extends through a depending threaded boss 7' 55 and the fitting 4 to insure a tight sealing con 
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nection of the parts. Chamber 42 has a thread 
ed opening 44 to which is connected One end of 
a flexible hose 45 as at 46. (Figure 4). The 
hose 45 extends through the base 5 and has its 
lower end connected as at 4 to a fluid outlet 
boss 48 of the pump assembly 49. The fitting 
4 also has a reduced outwardluy projecting lug 
50 arranged to receive one end of a coil spring 5 
which is positioned within the port 29 of the 
passage 26 and has its outer end extending with 
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10 
in a recess 52 in an externally threaded plug 53 
which extends into the opening 28 of the jaw 4. . . 
The plug 53 is arranged to control the tension 
of the spring 5 and is maintained in a fixed 
position by the locking nut 54. A fluid pressure 
operated piston 55 is reciprocable in the cylinder 
36 and has a rod, or shaft 56 extending there 
from. The outer end of the rod 56 is threaded 
as at 57 to a block 58 which extends centrally 
into an opening 59 in a locking plate 60 and is 
Secured thereto by the transverse bolt 6. The 
plate 60 is preferably formed as shown in Figure 
8 and has rearwardly extending spaced portions 
62 each provided with an inwardly extending 
arm 63 arranged to fit within a complementary 
recess 64 in the outer end portion of the arm or 
Shank 3 and to be detachably secured thereto by 
the threaded bolts 65 (Figure 1) in order to pro 
vide an operative connection of the jaw 4 with 
the piston 55. The end 38 of the cylinder 36 is 
closed by a threaded packing nut 38' through 
which extends the rod 56. The hollow arm 3 of 
the movable jaw 4 is of such length that the 
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wall of the passage 26 overlapus or covers the 
top and sides of the housing 33, cylinder 36, 
Spring 5, piston 55, and rod 56 at all times and 
irrespective of the position of the jaws, so as to 
substantially enclose these parts and thus pre 
vent filings, dirt, and other foreign matter from 
having access thereto, 

Fluid pressures such as oil, air, gas or the like 
may be pumped into the cylinder 36 to actuate 
the piston 55 in any suitable manner, and as 
shown, this may be effected by providing the 
pump assembly 49 with an oil reservoir 66 that 
communicates with a passage 67 (Figure 6) in 
which is mounted a check valve 68 normally 
Imaintained against the seat 68 by the tension 
of a Spring 69. The outer end of the passage 
67 is closed by a plug 19 which abuts the adja 
cent end of the spring 69 to adjustably control 
the tension of the latter. The passage 67 com 
municates with a passage Tf disposed substan 
tially at right angles thereto which, in turn, com 
municates with a vertical passage 72 in the fluid 
outlet boss or member 48 that communicates 
with the lower end of the hose 45 as at 47. The 
hose 45 is so constructed as to be capable of 
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withstanding the pressure of the fluid and is of . 
Such a length as to permit the turning of the 
vise to its different adjustable positions without 
interfering with the communication of the pump 
with the cylinder. In the passage 7 is a yalve 
seat member 74 (Figure 1) having a reduced 
opening 75 through which the fluid is conducted 
from the passage 67 to the passage 72. A reser 
voir check valve 76 is arranged to control the 
flow of the liquid through the passage 7 and 
is normally maintained against the valve seat 
74 by a coil spring 77, the outer end of which 
abuts a screw plug 78 so as to control the tension 
of the spring in accordance with the pressure 
of the fluid. The passage 6T also communicates 
with a vertical passage 79 located in front of the 
check valve 68. The wall of the passage 79 is 
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threaded to receive a threaded sleeve 80 that . 
has its upper end portion extending from the 
pump and connected to a clamping collar 8. 
Slidably mounted in the sleeve 80 is a recipro 
cating fluid pressure plunger 82 which has a re 
duced head 83 to which is connected a strap or 
cam 84. A coil spring 85 confined between the 
collar 8 and the cam 84 tends to maintain the 
plunger 82 in its raised position. A packing 86 
is preferably located within the collar and against 
the adjacent end of the sleeve 80 so as to en 
gage the plunger 82 and form a tight seal there 
with. The lower end of the plunger 82 has a 
reduced threaded stem 73 to which is suitably 
secured the packing washers 3' by the locking 
nuts 74, for the purpose of providing a tight 
seal between the plunger and the wall of the 
sleeve 80. 
A pedal 87 is pivoted as at 88 to the arms 89 

that extend outwardly from the boss 48, and has 
an elongated opening 90 through which extends 
the hose 45. The pedal 8 may also be provided 
with depending spaced lugs 9 to which is con 
nected a transverse pin 92 arranged to bear 
against the cam or member 84 on the plunger 
82 to actuate the plunger 82 upon the depress 
ing of the foot portion 93 of the pedal. When 
the foot is released from the pedal, the Spring 
85 acts to return or raise the plunger and the 
pedal to their normal inoperative positions. 
The fluid outlet passage 72 is provided with 

a transverse branch passage 94 (Figure 6) which 
communicates with a release chamber 95, 
through a restricted port 96 controlled by a ball 
check valve 97 normally maintained against its 
seat by a spring 98. A release pin 99 mounted 
in the chamber 95 is arranged to engage the 
check valve 91 to move the same away from the 
opening 96 in order to allow the fluid to escape 
into the chamber 95 from where it is returned 
to the reservoir 66 through the passage 100. The 
pin 99 has a head it arranged to be engaged 
by the foot of the operator so as to depress the 
same. A packing nut 02 is threaded to the outer 
end of the chamber 95 and a coil. Spring 03 is 
confined between the head of and the nut 02 
so as to normally move and maintain the pin 
99 away from the check valve 97. The clamping 
jaws are preferably provided with detachable 
facing members G4 having flared or tapered 
ribs O5 arranged to be , slidably mounted and 
maintained in complementary grooves 06 in the 
opposed sides of the jaws. The engaging Sur 

'... faces of the members 04 may be of different 
shapes so as to be capable of receiving and 
clamping the particular work in a fixed position. 
The fitting 4 is provided with a threaded open 
ing OT which communicates the chamber 42 
with the atmosphere so as to allow the air in 
the chamber 42 and the passages communicat 
ing therewith to escape. The opening 07 is 
closed by a removable threaded plug 08 posi 
tioned to be easily removed by the operator When 
it is desired to let out the air from the cham 
ber 42. 
In operating the device, the pressure Supply 

is cut off so that the check valve 68' is moved 
against its seat by the Spring 69, to close the flow 
of the oil to the passage 7 f. The screw 53 has 
been previously adjusted and is held in a fixed 
position by the locking nut 54 so that the spring 
5 will act to move the jaw. 4 to its open posi 
tion when the fluid pressure is reduced in the 
cylinder 36 and chamber 42. The plunger 82 and 
the pedal 87 are maintained in their raised posi 
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tion by the spring 85. Assuming it is desired to 
clamp the work between the jaws, the foot pedal 
8 is depressed, thus causing the plunger 82 to 
be lowered, and upon the release of the foot from 
the pedal, the tension of the Spring 85 returns 
the plunger 82 to its initial position and, at the 
Same time, creates a suction in the passage 6 
in front of the check valve 68' which unseats 
the latter and draws a charge of oil from the 
reservoir 66 into the passage 7 ?. When the pedal 
87 is again pressed down, the check valve 68' 
is closed and the pressure developed in the cham 
ber causes. the check valve 76 to be opened, 
thus allowing the oil to flow through the port 
5 into the passage 72 where it is conducted by 

the hose 45 to the cylinder 36 in front of the 
piston 55SO as to move the rod 56 outwardly from 
the piston and, at the same time, cause the jaw 
f4 through its connection at 6 with the block 
58, to be moved towards the fixed jaw to mains 
tain the work firmly and securely in position. 
The slidable connection of the arm 3 with the 
fixed housing 33 through the slot 27, allows the 
jaw 4 to be moved relative to the jaw f without 
interfering with the efficient operation of the 
Twise or the compactness of the cylinder assembly, 
When it is desired to release the jaws from the 

work, the operator presses down on the head to 
of the pin 99 which unseats the check valve 97 
so as to allow the oil in the passages and 2 
to flow into the chamber 95 from where it is re 
turned to the reservoir 66 through the pipe fo. 
The release of the oil pressure in the passage 7 
causes the spring 77 to move the check valve 
6 against its seat 74 and, at the same time, the 

tension of the spring 69 moves the valve 68 
against its seat, thus cutting off the flow of the 
oil from the reservoir to the pump aSSembly. 
Due to the pressure being released in the cyl 
inder 36 in front of the piston 55, the tension of 
the spring 5 causes the jaw 4 to be moved 
away from the stationary jaw so that the 
work may be withdrawn from the vise. 

It will be seen that the actuation of the pin 99 
will control the OutWard movement of the jaW 
f4 depending upon how long the pin is depressed 
to hold the valve 97 away from its seat. In other 
words, if the foot is quickly released from the 
head of, the jaw 4 will be opened only a lim 
ited distance while if the pressure is maintained 
by the foot on the head (, it will allow the jaw 
to move to its maximum open position. The ad 
justable connection of the wise to the plate 6 
by the clamping sleeve 24 provides means for 
turning and maintaining the vise in any desired 
horizontal position. So as to clamp the work there 
to. The pin or bolt 6 is so constructed and de 
signed as to constitute a shear pin in order that 
if excessive pressure should accidentally be ap 
plied to the cylinder 36 by the operator, the pin 
66 will shear and thus prevent the other parts 
of the Wise from being damaged. 
Thus means are provided for moving and main 

taining the jaws in firm and tight engagement 
With the Work and which allows the wise to be 
moved to different adjusted positions without in 
any Way affecting the fluid or hydraulic connec 
tion of the pump assembly with the cylinder 36 
and its associated parts, and which does not dis 
turb or interfere with the compactness of the 
parts mounted in the movable jaw. Preferably 
the vise is actuated by the foot of the operator 
So that his hands may be free to place the work 
in the device. However, the vise may, if desired, 
be operated by hand and requires very little ef 
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fort to handle or control. The piston 55 is oper 
-atively connected to the arm 3 so that the power 
is applied to the movable jaw by a pulling force 
rather than a pushing one, thus insuring a bet 
ter and more direct gripping of the work by the 
Wise, than would otherwise be obtained. 

It Will be understood that the form of the ini 
vention shown and described is merely illus 
trative of a preferred embodiment and that such 
-changes may be made as fall, within the scope 
of the claims. 

I claim: 
1. A wise of the class described including a sta 

tionary jaw having an opening, a movable jaw 
provided with an arm extending through said 
Opening, Said arm having a longitudinal passage, 
a tubular housing in said passage, means con 
inecting the housing to said stationary jaw, a cyl 
inder Within said housing, means for securing the 
cylinder to the housing, a fluid pressure operated 
piston slidably mounted in said cylinder and 
having a rod extending outwardly therefrom, 
means connecting the free end of the rod to the 
movable jaw, said arm overlapping said rod and 
Said connecting means to prevent access of for 
'eign matter thereto, spring means in said passage 
and confined between said housing and the moy 
able jaw for normally maintaining the jaws apart, 
means for adjusting the tension of said spring, 
and means for controlling the flow of fluid into 
'said cylinder to actuate the piston to cause the 
movable jaw. to approach the stationary jaw. 

2. A wise of the class described including a 
stationary jaw having an opening, a movable jaw 
having a longitudinal arm extending through said 
Opening, Said arm having a longitudinal passage 
and provided with a slot communicating with 
Said passage, said slot extending inwardly from 
One end of the arm a limited distance, a tubular 
housing in said passage and having a depending 
portion extending through said slot, means con 
necting the depending portion of the housing to 
the stationary jaw, operating means movably 
mounted in said housing and connected to said 
movable jaw, yielding means in said passage and 
confined between said housing and the movable 
jaW for normally maintaining the jaws apart, and 
means for actuating said operating means to 
cause the movable jaw to approach the stationary 
JaW. 

3. A wise of the class described including a 
Stationary jaw having an opening, a movable 
jaW having a longitudinal arm extending through 
Said opening, said arm having a longitudinal 
through passage and provided with a slot com 
municating with said passage, said slot extend 
ing inwardly from one end of the arm a limited 
distance, a tubular housing in said passage and 
having a depending portion extending through 
said slot, means connecting the depending por 
tion of the housing to the stationary jaw, oper 
atting means movably mounted in said housing 
and connected to said movable jaw, the wall of 
Said passage extending over the operating means 
to prevent access of foreign matter thereto spring 
means in Said passage and confined between said 
housing and the movable jaw for normally main 
taining the jaWS apart, means for adjusting the 
tension of Said Spring, and means for actuating 
Said operating means to cause the movable jaw 
to approach the stationary jaw. 

4. A vise of the class described including a sta 
tionary jaw having an opening, a movable jaw 
having a longitudinal arm extending through 
said Opening, said arm having a longitudinal 

  



through passage and provided with a slot com 
municating with said passage, said slot extend 
ing inwardly from one end of the arm a limited 
distance, a tubular housing in said passage and 
having a depending portion extending through 
said slot, means connecting the depending por 
tion of the housing to the stationary jaw, a cyl 
inder within said housing, means for maintain 
ing the cylinder in a fixed position relative to 
the housing, a fluid pressure operated piston 
slidably mounted in said cylinder and having a 
rod extending outwardly therefrom, means con 
necting the free end of the rod to the movable 
jaw, spring means in said passage between the 
inner end of said cylinder and the outer end of 
the movable jaw for normally maintaining the 
jaws apart, a pump assembly, flexible means 
communicating the pump assembly with said cyl 
inder on One side of the piston, and means for 
controlling the flow of the fluid from the pump 
to the cylinder to actuate the piston. 

5. A vise of the class described including a 
stationary jaw having an opening, a movable 
jaw provided with a horizontal arm extending 
through said opening, said arm having an axially 
disposed keyhole slot projecting inwardly from 
one end thereof and a port extending inwardly 
from the opposite end, a housing mounted in said 
slot, means connecting the housing to said sta 
tionary jaw, a cylinder within said housing, 
means for maintaining the cylinder in a fixed 
position relative to the housing, a fluid pressure 
operated piston slidably mounted in said cylinder 
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and having a rod extending Outwardly there 
from, means connecting the free end of the rod 
to the movable jaw, spring means mounted in 
said port between the inner end of said cylinder 
and the outer end of said movable jaw, means 
for conducting fluid to one end of the cylinder, 
and means for controlling the flow of the fiuid 
to said cylinder. w . . . 

6. A vise of the class described including a 
stationary jaw having an opening, a movable 
jaw provided with a horizontal arm extending 
through said opening, said arm having an axi 
ally disposed key-hole slot projecting inwardly 
from one end thereof and a port extending in 
Wardly from its opposite end, a housing mounted 
in said slot, means connecting the housing to 
said stationary jaw, a cylinder within said hous 
ing, means for maintainig the cylinder in a fixed 
position relative to the housing, a fluid pressure 
operated piston slidably mounted in said cyl 
inder and having a rod extending outwardly 
therefrom, means connecting the free end of the 
rod to the movable jaw, said rod and said con 
necting means being wholly disposed within said 
arm, spring means mounted in said port be 
tween the inner end of said cylinder and the 
outer end of said movable jaw, adjustable means 
in said port for controlling the tension of the 
Spring means, means for conducting fluid to 
one end of the cylinder, and means for control 
ling the flow of the fluid to said cylinder. 
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