July 14, 1942, J. L. SEAT . 2,289,597
' PNEUMATIC VISE '
'Filed April 24, 1940 2 Sheets-Sheet 1

g
= .
§§4i |
§s’

|

IR

=== &5
= . »_
5D oF gy SAr LAwrENCE SEAT
17 E7E INVENTO

-

' % | 4 : / :

3 )
wirness: ' AL e
DTty | , ATTORNEYS.




2,289,597

J. L. SEAT
PNEUMATIC VISE

July 14, 1942.

" Filed April 24, 1940

2 Sheets-Sheet 2

3V

&z I T2
- _ S U
TR

RS
S ::____
- 18 ‘ l_uh. V._T. 99 U
MM °q
, X B g £9- 52
iz L
; /J\§§WE \\,
‘N7 M\kw
vz 7\\||w|.ns.f-.”nim Wd
S g 88 ' V%v AR

INVENTOR
- ATTORNEYS.

SAY LAARENCE SEATT

WITNESS
;L @g 4



Patented July 14, 1942

- 2,289,597

UNITED STATES PATENT OFFICE

2,289,591
PNEUMATIC VISE

Jay Lawrence Seat, Middletown, Conn., assignor
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'9 Claims,

This {nvention relates to improvements in vises
and particularly to a vise operable to holding
position by means of air pressure.

One of the important features of the invention
resides in a pneumatic vise for use in the holding
of work on benches, drill press tables, planers,
milling machines, shapers, borers, and the like,
and by which the actuation of the vise to hold-
ing and releasing positions may be expedited
over the conventional screw action vise.

Another feature of the invention is to provide
* a quick action air vise which is equipped with a
novel automatic safety catch which prevents the
pneumatically actuated movable jaw from con-
tacting the stationary jaw which assures safety
to an operator against accidental crushing of the
fingers during the setting up of a piece of work
between the movable and stationary jaws.

Another important feature of the invention is
to provide an adjustable stop means for limiting
the opening movement of the movable jaw for a
maximum return movement is not necessary
when a relatively thin piece of work is being
worked upon. The adjustment of the opening
movement of the movable jaw expedites the
operation of the movable jaw which effects a
saving of the opérator’s time when a particular
operation iIs to be performed by an operator dur-
ing mass production of an article in its course of
manufacture,

Other features of the invention will become
apparent as the following specification is read
in conjunction with the accompanying drawings,
in which, )

Figure 1 is a perspective view of the pneumatic
vise with the movable jaw in open position.

Figure 2 is a top plan view.

Figure 3 is an enlarged vertical longitudinal
sectional view on the line 33 of Figure 2, the
movable jaw and its connected parts being illus-
trated in open position in full lines and in closed
position in dotted lines. )

Figure 4 is a vertical transverse sectional view
on the line 4—4 of Figure 3 looking in the direc-
tion of the arrows and showing the safety stop
in inoperative position in full lines and in opera-
tive position in dotted lines.

Figure 5 is a vertical transverse sectional view
on the line 5—5 of Figure 3, looking in the direc-
tion of the arrows. ‘

Referring to the drawings by reference char-
acters, the numeral 10 designates my pneumatic
vise in its entirety and which includes a flat
elongated base 1f having a longitudinally ex-
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tegral with the base 11 at one end thereof, is a
stationary jaw 13 which has a hardened ground
tool steel face plate 14 removably secured to
the flat inner side thereof by machine screws
1§, the heads of which are countersunk in the
face plate 14. Extending outwardly from the
ends of the base |1 and also from the sides there- .
of, are attaching flanges 16, each of which is pro-
vided with a bolt receiving notch 17. In the
drawings, I have illustrated the base 18 as being
fixedly mounted on a bench or table A, but the
same may be used for holding work on drill press
tables, planers, milling machines, shapers; borers,
and other like machines on which a piece of work
is to be held tightly clamped. Bolts 18 extend
through the table A and through the notches (1
of the attaching flanges {6, the threaded shanks
of the bolts receiving clamping nuts 19, whereby
the vise may be rigidly secured to the table or
support A. ) ) .
Formed integral with the base #1 at that end
opposite to that at which the stationary jaw is
located, is a cylinder 20 which has an inner end
wall 21, the other end of the cylinder belng open.
The cylinder 20 is bored from the open end and

. has an accurately ground sleeve 22 inserted and
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secured therein. The outer open end of the cyl-
inder is closed by an end plate 22 which is fas-
tened in position by machine screws 23, there
being a gasket 24 interposed between the inner
side of the plate 22 and the outer end of the cyl-
inder 20. Slidably mounted in the cylinder 20
and extending through the end wall 21 is a pis-
ton assembly which includes a piston head 25
which is slidably mounted in the sleeve or lining
22’ of the cylinder, the said head being provided
with a metal piston ring 26 and with a leather
piston ring 27 for the purpose of sealing the in-
terior of the cylinder into an air chamber 28 and
a spring chamber 29, Fixed to the piston head
25 is a piston rod 30 which extends through an
opening 3{ in the end wall 2{, the said opening
being sealed by a packing gland 32. 'The outer
free end of the piston rod 30 is reduced in diam-
eter as at 33 and this reduced end of the rod fits
into a bore 34 in a movable jaw 35. 'The outer
face of the jaw 35 seats against a shoulder 3§
which is formed by the reduced extension 33 and
the terminal end of the extension 33 is screw
threaded and threadedly receives a nut 31 which
is countersunk in a recess 38 provided in the
movable jaw 35. Attached to the inner face of
the movable jaw 35 is a hardened and ground tool
steel face plate 39 which is secured in position

tending recess 12 in the under side thereof. In- 88 by machine bolts 40, the said plate overlying the
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recess 38. The base ({ intermediate the cylinder
20 and the stationary jaw 13, is provided with a
keyway slot 41 into which a key lug 42 exfends,
the latter being integral with the movable jaw
35. A cross plate 43 is secured to the key lug 42
by machine screws 44 and the ends of the plate
slidably engage the top wall of the recess I2.
Thus it will be seen that the movable jaw is slid-
ably mounted upon the base ({ for closing move-
ment toward the stationary jaw (3 and for open-
ing movement away from the jaw 13, and these
movements are imparted to the movable jaw by
means of the piston and piston actuating means
now to be described.

The movable jaw 35 is normally held in open
position, as illustrated in full lines in the draw-
ings, and which condition exists by reason of an
expansion spring 45 which is disposed within the
chamber 29 of the cylinder and which is inter-
posed between the end wall 2/ and the piston
head 25.

For actuating the piston against the tension of
the spring 45 to effect a movement of the movable
jaw 35 to a closed position, I provide a com-
pressed air supply pipe 46 which communicates
with the chamber 28 through the end plate 22.
The air supply pipe 46 may lead to a compressed
air storage tank, or other like source of com-
pressed air supply, and arranged in the pipe 46 is
a three-way valve 4T of the conventional type,
whereby turning of the valve.to an “on” position
will permit compressed air to pass into the cham-
ber 28 of the cylinder, and upon movement of the
valve to a closed position will effect a shutting off
of the air supply to the cylinder and permit the
air from the chamber 28 to be bled or exhausted
to the atmosphere. It is not beleived necessary to
go into the detail constructioin of the three-way
valve, other than to state that it includes a ro-
tatable plug to which an actuating lever or arm
48 is fixedly attached. This valve might be lo-
cated above the table A, but in Figure 1, I dis-
close the same beneath the table and connect the
actuating lever 48 with a foot actuating mecha-
nism. If the valve were above the table, it might
be hand operated by the user of the vise, but
such control would not give an operator the use
of both hands in performing his operation upon
the work held by the vise. Thus I have illustrat-
ed in the drawing a conventional foot actuating

mechanism which includes a foot pedal 49 pivoted

at 50 to a base 51, the Iatter resting upon the floor
beneath the bench or table A. Also pivoted to
the base 51 forward of the pedal 49 is an arm 52
which is operatively connected to the pedal 49 by
a link connection 53. A rod 54 has one end con-
-nected to the outer end of the lever 48 and its
other end connected to the arm 52. A contrac-
tile spring 55 has one of its ends connected to the
arm 48 and its other end to the table A, and this
spring tends to normally hold the lever 48 against
a stop pin 56, at which time the three-way valve
41 is in closed position. By depressing the pedal
49, the arm 52 will be depressed, exerting a pull
upon the rod 54 which swings the lever 48 to a
position against a stop pin §7, at which time the
three-way valve 471 is in open position. The
pressure of the air entering the chamber 28 is of
such force to rapidly actuate the piston against
the tension of the spring 45, whereby the mov-
able jaw 35 will slide to closing position in the di-
rection of the stationary jaw 13. Upon shutting
off of the air pressure and the bleeding of the air
from the chamber 28, the spring 45 performs its
function of returning the piston to its normal
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position, whereupon the movable jaw 35 is moved
away from the stationary jaw 13 and assumes
an open position,

The space between the jaws 13 and 35 may
be varied when the jaw 35 is in open position
whereby to regulate the stroke of the piston for
it would not be necessary for the movable jaw
to travel as far when a relatively thin piece of
work is acted upon by the vise in the mass manu-
facture of an item, as when a relatively wide
piece of work were passing through the vise.
Thus I have provided & novel adjustable stop
means to effect the limiting of the opening move-
ment of the movable jaw. This means consists,
of a pair of screw threaded guide rods 58—58
which have their inner ends fixedly secured to
the outer end of the movable jaw 35 as at 5§9.
The guide rods 58 are connected to the movable
jaw so that the rods extend parallel to and at
opposite sides of the cylinder 20 and these rods
freely slide through bearing ears 60 which are
formed integral with the cylinder 20 and extend
from opposite sides thereof. Threaded on the
guide rods 58 intermediate the bearings 60 and
the movable jaw 35, are stop nuts 61. Thus it
will be seen that if the nuts 61 are turned to a
set position upon the screw threaded guide rods
58, the sald nuts will abut the bearing ears 60
on the return movement of the movable jaw to
open position. In addition to acting as stops for
limiting the opening movement of the movable
jaw, these nuts may be turned so as to clamp-
ingly hold the movable jaw against the piece of
work when no air is available, or when a piece
of work may be set up in the vise angd it is es-
sential to hold the same clamped for a relatively
long period of time.

In view of the danger which might be present
in a vise of this kind by reason of an coperator
placing his fingers between the two jaws when
the movable jaw is in open position and the fact
that compressed air may be inadvertently ad-
mitted to the chamber 28 which would forcibly
project the movable jaw in the direction of the
stationary jaw, I have provided a novel safety
catch which is normally disposed in the path of
closing movement of the movable jaw 35 so that
if no piece of work is present between the jaws,
the movable jaw cannot contact the stationary
jaw. This safety block comprises a block-like
member 62, which is vertically slidable in a re-
cess 63 formed in the base {1 adjacent the sta-
tionary jaw 13, and which opens through the top
of the base. One end of the top face of the block
62 is recessed as at 64 to accommodate the bot-
tom of the face plate 14 of the stationary Jjaw
13, whereby a portion of the block may be dis-
posed above the plane of the top surface of the
base I1. The recess 63 is of a depth which per-
mits the block member 62 to be depressed to a
position below the plane of the top of the base
50 as to move out of the path of the closing
movement of the face plate 39 of the movable
jaw 35. Swivelly connected to the block member
62 is the upper end of a pin 65, the said pin pass-
ing through a sleeve member 66 which is thread-
ed into the top wall of the recess 12. Surround-
ing the pin 65 and interposed between the block
member 62 and the lower end wall of the sleeve
66 is an expansion spring 67, which spring tends
to normally urge the block member 62 into ob-
s_tructing position, the upward movement being
limited by engagement of the member 62 with
the underside of the face plate 14. From the
description thus far, it will be seen that if the
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movable jaw 80 is slid forwr.raiy toward the
stationary jaw 3, these two ! ws will not meet
for the face plate 39 of the jaw 35 will strike
against the block member 62 ag illustrated in
dotted lines in Figure 3 of the drawings, If,
however, a plece of work is placed between the
Jaws 13 and 35, and Is permitted to rest upon
the top of the base, it will strike the stop mem-
ber 62 and the weight of the work will cause
the block member té6 be depressed against the
-action of the spring 67. Should it be desired
to clamp & piece of work between the jaws which
is relatively thin and of less height than the
height of the clamping jaws, that is, thinner than
_ the distance between the clamping face of the
face plate 14 and the inner end of the block
member 62, it is possible to manually move the
block member 62 out of obstructing position and
to hold the same in an inoperative position. This
is accomplished by connecting a finger ring 68
-to the lower end of the pin 6§ and imparting a
turning movement to the pin to move the locking

pin 69 which passes transversely through the pin -

€5 to a position out of the notches T0 provided
in the lower end of the sleeve member 6. The
sleeve and ring are disposed in an opening pro-
vided in the table A to make the ring accessible
to an operator by reaching beneath the table. In
Pigure 4 of the drawings, I have illustrated the
pin 65 as being pulled down so as to dispose the
black member 62 out of the path of the face plate
39 of the movable jaw 35, the locking pin 69 rest-
ing upon the lower end of the sleeve-like mem-
ber 66, : ‘

From the foregoing description, it will be seen
that I have provided a vise in which the movable
jaw may be expeditiously moved into clamping
relation with respect to the stationary jaw, and
may be rapidly returned to open position. I have
also provided a novel stop means for limiting the
return movement of the movable jaw whereby
to control the length of the stroke of the piston
and of the movable jaw. These features are in-
ducive of expediting the operation of the vise
which is desirable when an operator may be
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preparatory to the insertion of a piece of work
thereto. -

2, A vise comprising in combination, a station-

cary jaw, a movable jaw mounted for sliding

movement toward and away from said stationary
jaw, pneumatically operated means for sliding
sald movable jaw toward said stationary jaw to
closing position, means for sliding the movable
law away from said stationary jaw to open posi-
tion, and a retractable safety stop means adja-

.cent said stationary jaw and normally disposed

in the path of closing movement of the movable
jaw for preventing sald movable jaw from en-
gaging sald stationary jaw should the pneumati-
cally operated means be accidentally -actuated
preparatory to the insertion of a piece of work
in the space between the jaws when the mov-

“able jaw is in open position.

3. A vise comprising in combination, a sta-
tionary jaw, a movable jaw mounted for sliding
movement toward and away from sald station-
ary jaw, means acting to normally hold said
movable jaw in an open position away from said
stationary jaw, pneumatically operated meang for
rapidly sliding said movable jaw toward said
stationary jaw to a closed position and for fore- -
ibly holding sald movable jaw against a piece
of work inserted between the jaws for clamping
thereby, a retractable safety stop member
mounted inwardly of saild stationary jaw and
normally disposed in the path of closing move-
ment of said movable jaw for preventing the
movable jaw from contacting the stationary jaw
to prevent the accidental crushing of the fingers
of an operator therebetween should the pneu-
matically operated means be actuated prior to
the positioning of a piece of work between said
jaws and means for holding said stop member
ouf, of the path of movement of the movable jaw.

4, A vise having a stationary jaw and a mov-

- able jaw mounted for horizontal sliding move-

45

working on a job in which the parts to be held -

are of uniform thickness. Also, I have provided
a novel safety block which prevents accidental
crushing of the fingers of an operator should
" the movable jaw be actuated to closing position
when a piece of work is not present between the
jaws. .

‘While I have shown and described what I con-
sider to be the most practical embodiments of
my invention, it will be understood that such
changes in construction as come within the scope
of the appended claims may be resorted to if
desired.

Having thus described the invention, what I
claim as new and desire to secure by Letters
Patent of the United States, is:

1. A vise comprising in combination, a sta-
tionary jaw, a movable jaw mounted for sliding
movement toward and away from said station-
ary jaw to closed and open positions respectively,
pneumatically operated means for sliding said
movable jaw toward said stationary jaw to clos-
ing position, means for sliding the movable jaw
away from said stationary jaw to open position,
and adjustable stop means in the path of open-
ing movement of the movable jaw for regulating
the distance of the sliding movement of the mov-
~able jaw to open position to control the width
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ment toward sald stationary jaw to a closed po-
sition and for movement away from said station-
ary jaw to open position, a safety stop device
comprising a vertically movable block member
mounted inwardly of and adjacent the bottom
of sald stationary jaw, and means biased to nor-
mally hold sald block member in the path of
closing movement of the movable jaw to. pre-
vent the latter from striking engagement with
the stationary jaw, said block member being ar-
ranged to be engaged and depressed by a piece
of work when placed between the jaws and there-
by moved out of the path of closing movement
of the movable jaw,

5. In a vise, an elongated base, a stationary
jaw mounted on said base, a movable jaw slid-
ably mounted on said base for horizontal move-
ment toward and away from sald stationary jaw
to closing and opening positions, a safety stop
member mounted for vertical sliding movement
in said base and disposed inwardly of said sta-
tionary jaw, spring means acting upon said stop

~member to normally position the same in the

path of closing movement of the movable jaw
to prevent contacting engagement of the mov-

. able jaw with the stationary jaw, finger actu-

70

of the work recelving opening between the jaws 75

ated means for manually depressing the stop
member to a position out of the path of sliding

‘movement of the movable jaw to closing posi-

tion, and releasable latch means for holding the
stop member in a depressed position.

6. A vise comprising in conibination, an elon-
gated base, a stationary jaw at one end of said.
base, a cylinder at the other end of said base in
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spaced relation to sald stationary jaw, a mov-
able jaw, means for mounting said movable jaw
on said base for sliding movement between said
stationary jaw and said cylinder, a piston having
a head slidably mounted in said cylinder, a rod
connecting the piston to said movable jaw, a
spring arranged for normally holding the pis-
ton in a retracted position, an air pressure sup-
ply pipe connected to the outer end of said cyl-
inder whereby air pressure therefrom will force
the piston to an extended position against the
tension of said spring to cause the movable jaw
to move into clamping relation with said sta-
tionary jaw, and adjustable stop means in the
path of sliding movement of the movable jaw
in a direction away from the stationary jaw for
limiting the return sliding movement of the pis-
ton and movable jaw whereby the working
strokes of the piston and movable jaw as a unit
may be regulated in accordance with the width
of the work to be clamped between the movable
and stationary jaws.

7. A vise comprising in combination, an elon-
rated base, a stationary jaw at one end of said
hase, a cylinder at the other end of said base
in spaced relation to said stationary jaw, a mov-
able jaw, means for mounting said movable jaw
on said base for sliding movement between said
stationary jaw and said cylinder, a piston hav-
ing a head slidably mounted in said cylinder, a
rod connecting the piston to said movable jaw, a
spring for normally holding the piston in a re-
tracted position, an air pressure supply pipe con-
nected to the outer end of said cylinder whereby
air pressure therefrom will force the piston to
an extended position against the tension of said
spring to cause the movable jaw to move into
clamping relation with said stationary jaw, a
threaded guide rod having one end connected to
the movable jaw, a bearing at one side of the
cylinder through which the guide rod freely
passes, and a stop nut threaded on said guide
rod between the bearing.and the movable jaw,

- haawineg
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and limit the working stroke of the piston and
movable jaw.

8. A vise comprising in combination, an elon-
gated base having a longitudinal recess in the
underside thereof and an elongated slot opening
into said recess, a stationary jaw at one end of
said base, a cylinder at the other end of said base
in spaced relation to sald stationary jaw, a mov-
able jaw, means for mounting said movable jaw
on said base for sliding movement between said
stationary jaw and said cylinder, said means
including a lug integral with sald movable jaw
and extending through sald slot, a cross piece
secured to said lug and disposed within said re-
cess and bridging said slot, a piston having a
head slidably mounted in said cylinder, a rod
slidably extending through the inner end of said
cylinder and connected to said movable jaw, a
spring interposed between said head and the in-
ner end wall of said cylinder for normally hold-
ing the piston in a retracted position, and an air
pressure supply pipe connected to the outer end
of said cylinder whereby air pressure therefrom
will force the piston to an extended position
against the action of sald spring to cause the
movable jaw to move into clamping relation with
respect to said stationary jaw.

9. A vise comprising a stationary jaw, a mov-
able jaw mounted for sliding movement toward
and away from said stationary jaw, means act-
ing to normally move said movable jaw to an

open position away from said stationary jaw,

pneumatically operated means for sliding said
movable jaw toward said stationary jaw to a
closed position and for forcibly holding said
movable jaw against a piece of work inserted be-
tween the jaws for clamping thereby, means in-
cluding an adjustable stop for limiting the out-
ward sliding movement of the movable jaw to a
predetermined but variable position and means
including a movable safety stop for limiting the
movement of the movable jaw towards the other
jaw.
JAY LAWRENCE SEAT.



