
Jan. 9, 1968 P. C. KOHLITZ 3,362,301 
FLUI) ACTUATED CLAMP 

Filed April 20, l966 2 Sheets-Sheet 

RS & ZOo 
N &CS EN. & fy is 732. A 

3 O SISNS 5N 
Z2 Zs YZ 22 

zz KAT-22 
W (2 Q -- Ø 21 esca 2. W. 2 % goes 

ZEWEERi 
asce 35%ZY |-- 

A77OAPWAYS 

    

  

  

  

  

  

  

  

    

  

  

  

  

  

  

    

    

  

  

  

    

    

  

    

  

  

  

    

  

  

  

  

  

  



Jan. 9, 1968 P. C. KOHLTZ 3,362,301 
FLUID ACTUATED CLAMP 

Filed April 20, 1966 2 Sheets-Sheet 2 

- 12 
s 

Er 

B. ... if area St ZaS I 

so 

/WWEW7OA 
7%0Z C. Moayz/72 

  

  

  



United States Patent Office 3,362,301 
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1. 

3,362,301 
FLUD ACTUATED CLAMP 

Paul C. Kohlitz, 5791 Beaconsfield Ave., 
Detroit, Mich. 48234 

Filed Apr. 20, 1966, Ser. No. 543,886 
10 Claims. (CI. 92-2) 

This invention relates to a fluid actuated clamp and, 
more specifically, to a clamp of the type adapted for 
fixedly clamping a workpiece on a fixture such as when 
a machining or similar operation is being performed on 
the workpiece. 

Fluid operated clamps of the type described frequently 
consist of a piston-cylinder arrangement wherein the 
axially shiftable clamp is connected to the piston and 
is caused to rotate through a predetermined angle while 
it is being shifted axially between clamped and released 
positions. The clamp is usually rotated through approxi 
mately 90° to enable the workpiece to clear the clamp 
when removed from the fixture. 
One of the problems associated with such fluid actuated 

clamps relates to the excessively long stroke required to 
rotate the clamp and to shift it axially between the 
clamped and released positions. It is not uncommon in 
such arrangements to employ a spiral cam arrangement 
for rotating the clamp and shifting it axially in response 
to reciprocation of the piston in the cylinder. 

It is an object of this invention to provide a fluid actu 
ated clamp of the type described wherein the stroke re 
quired to rotate the clamp and to shift it axially is reduced 
to a minimum. 
More specifically, it is an object of the present inven 

tion to provide a clamp of the type described which 
employs a main piston for shifting the clamp axially and 
a pair of auxiliary pistons connected to the main piston 
and adapted to rotate the main piston for rotating the 
clamp. 
Other objects and features of the present invention 

will become apparent from the following description and 
drawings, in which: 
FIGURE 1 is a sectional view through the fluid actu 

ated clamp of the present invention showing the clamp 
in the clamped position. 
FIGURE 2 is a sectional view along the line 2-2 in 

FIG. 1 and showing the clamp in the released position. 
FIGURE 3 is a cross sectional view taken along the 

line 3-3 in FIG. 2. 
FIGURE 4 is a sectional view taken along the line 

4-4 in FIG. 1. 
FIG. 5 is a sectional view taken along the line 5-5 in 

FIG. 2. 
Referring to the drawings, the clamp of the present 

invention includes a housing 10 which is preferably 
formed as a casting having a plurality of lugs 12 thereon 
adapted for mounting the housing on a support. A cylin 
der 14 is formed within housing 10 having one end there 
of extending to the end of the housing and closed by an 
end cap 16. The other end of cylinder 14 is defined by 
an end wall 18. An axial bore 20 extends from the other 
end of housing 10 and into cylinder 14 at the center of 
end wall 18. The outer end of bore 20 is closed by a 
plug 21. A piston 22 is slidably arranged within cylinder 
14 and is sealed therein by an O-ring 24. A piston rod 
26 is connected to piston 22 as by a pin. 28. Rod 26 ex 
tends axially through end cap 16 and has a clamp arm 
30 secured to the outer end thereof as by a pin 32. Rod 
26 extends through piston and its inner end 33 is splined 
as at 34. Splined portion 34 extends axially through bore 
20 and has a close sliding fit therein. The sliding connec 
tion between end cap 16 and rod 26 is sealed by an O-ring 
36; and the peripheral connection between end cap 16 
and cylinder 14 is sealed by an O-ring 38. 
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2 
A second cylinder bore 40 is formed in housing 10. 

Cylinder 40 extends transversely of cylinder 14 and is 
intersected by bore 20. Within cylinder 40 there is ar 
ranged a pair of opposed auxiliary pistons 42. Each pis 
ton 42 is sealed within cylinder 40 by an O-ring 44 and 
each end of cylinder 40 is closed by a plug 46 which is retained in place by a snap ring 48. 

Referring now to FIG. 3, each piston 42 is fashioned 
with an axial extension 50 at one side thereof; the ex 
tensions 50 being formed with gear rack portions 52 en gaging diametrically opposite sides of the splined portion 
34 of the inner end portion 33 of rod 26. With this ar 
rangement it will be observed that when pistons 42 are 
displaced towards each other, rod 26 is rotated in a 
counterclockwise direction as viewed in FIG. 3, and when 
pistons 42 are displaced axially away from one another, 
rod 26 is rotated in a clockwise direction. 

Housing 10 is provided with a first port 54 which is 
threaded as at 56 to receive an inlet fitting. Port 54 con 
nects with cylinder 14 through a restricted orifice 58. 
Housing 10 is fashioned with a pair of passageways 60 
which at one end communicate with cylinder 14 through 
diametrically opposite ports 62 which are axially aligned 
with orifice 58 and displaced 90° therefrom. The other 
ends of passageways 60 communicate with the outer ends 
of cylinder 40 as at 64 and register with diametral slots 
66 at the outer ends of pistons 42. The outer end of each 
piston 42 is fashioned with a central recess 68 with which 
the slots 66 communicate. Housing 10 is formed with a 
second port 70 which is closed by a threaded plug 72. 
Plug 72 is fashioned with a threaded socket 74 at its 
outer end for connecting with a fluid fitting. Plug 72 is 
centrally apertured as at 76 so that socket 74 communi 
cates with cylinder 14 adjacent the end wall 18 thereof. 
On the inner end of plug 72 there is journalled a roller 
78. Piston 22 is fashioned with a groove 80 at the end 
thereof facing end wall 18 with which roller 78 is adapted 
to register end engage. Groove 80 is shown in broken 
lines in FIG. 2. The axial extent of groove 80 is not 
substantially greater than the diameter of roller 78. 
As is clearly shown in FIGS. 1 and 2, piston 22 is 

formed with an annular shoulder 82 at one end thereof 
which registers with orifice 58 and ports 62 when the pis 
ton is in abutting relation with end cap 16. When piston 
22 is displaced axially toward end wall 18, roller 78 
engages the inner end of groove 80 so that there is a 
slight clearance space 84 between the end of piston 22 
and end wall 18 (FIG. 1). Thus, with the piston in the 
position illustrated in FIG. 1, if fluid under pressure is 
directed through plug 72, this fluid is permitted to flow 
through the groove 80, clearance space 84 and through 
the splines 34 of the end portion 33 of rod 26 into the 
portion of cylinder 40 between the two opposed auxiliary 
pistons 42. 
End cap 16 is retained in fixed position within the 

open end of cylinder 14 by a bendable metal ring 86 
which is adapted to seat in registering circumferential 
grooves 88 and 90 in housing 10 and end cap 16, respec 
tively. As is illustrated in FIG. 5, housing 10 is slotted 
as at 92 to expose a circumferential portion of groove 
88. Ring 86 is provided with a radial inwardly extending 
lug 94 at one end thereof adapted to be engaged in a 
socket 96 in end cap 16. The other end of the ring 86 is 
tapered as at 98. With this arrangement it will be noted 
that ring 86 can be threaded into and out of engagement 
with the registering grooves 88, 90 by hooking lug 94 in 
socket 96 and rotating end cap 16. For this purpose end 
cap 16 is fashioned with a pair of diametrically opposite 
sockets 100 in the exposed face thereof for engagement 
with a spanner wrench. To remove ring 86 it is only nec 
essary to engage a prying tool under the tapered end 92 
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of the ring and rotate end cap 6 in a clockwise direction, 
as viewed in FIG. 5, to thereby feed ring 86 out of the 
slotted portion 92..." 

. . In operation a source of fluid under pressure is con 
nected with sockets 74 and 56. The pressure fluid may 
be compressed air; and the admission of fluid to sockets 
74 and 56 may be controlled by any suitable means, such 
as a solenoid valve, manual valve, etc. With the parts in 
the positions illustrated in FIG. 1, it may be assumed that 
the clamping arm 30 is engaging a flange or other portion 
of a workpiece and holding the workpiece in clamped 
position on a fixture. If it is desired to release the work 
piece, it is necessary to shift rod 26 to the right, as viewed 
in FIG. 1, and rotate clamping arm 30 90° to the position 
shown in FIG. 2. To accomplish this, air under pressure 
is admitted through socket 74 to passageway 76. As pre 
viously explained, the air admitted through passageway 
76 communicates with portion of cylinder 40 between the 
inner ends of auxiliary pistons 42. 
With the clamp in the engaged position the two auxil 

iary pistons 42 are in their inWardly retracted position. 
However, pressure fluid is incapable of displacing pistons 
42 outwardly away from one another because piston 22 
is locked against rotation by the interengagement of 
roller 78 with groove 80. Thus, the pressure fluid acts 
against the end face 102 of piston 22 and displaces the 
piston axially to the right as viewed in FIGS. 1 and 2. 
When piston 22 is displaced from the position shown in 
FIG. 1 to the position shown in FIG. 2, clamping arm 30 
has been released from clamping engagement with the 
workpiece and the end face E02 of piston 22 has cleared 
roller 78. At this time piston 22 is not locked against rota 
tion and thus the pressure fluid acting against the inner 
ends of auxiliary pistons 42 displaces the latter pistons. 
outwardly away from each other. As pistons 42 are 
shifted axially away from one another, the interengage 
ment of the rack portions 5 with the spline portion 34 
of rod 26 causes the rod and clamp arm 30 to rotate as 
indicated in FIG. 2. In the arrangement illustrated the 
rack and gear arrangement produces rotation of clamping 
arm 30 through about 90°. In this position of clamping 
arm 30 it has cleared the workpiece to permit ready re 
moval of the workpiece from the fixture. 
When the clamp is in the released position shown in 

FIG. 2 and it is desired lo clamp a workpiece to a work 
supportnig fixture, after the workpiece is properly located 
on the fixture, fluid under pressure is directed through 
port 56. The pressure fluid exerts pressure against the 
shoulder 82 of piston 22 and by reason of passageways 
60 also exerts pressure against the outer ends of auxiliary 
pistons 42. As soon as piston 22 shifts axially to the left 
slightly its end face 102 is engaged by roller 78 to arrest 
its axial displacement. However, piston 22 is at this time 
free to rotate and the pressure fluid acting against the 
outer ends of pistons 42 displaces these pistons inwardly 
toward each other and rotates piston 22. When groove 80 
on piston 22 shifts circumferentially to a position in 
alignment with roller 78 the pressure fluid acting against 
the opposite end face of piston 22 displaces piston 22 to 
the left to the position shown in FIG. 1. Clamping arm 
30 will thus have been rotated 90° and shifted axially 
With piston rod 26 to a position clamping the workpieces 
on the fixture. P. . . . . 

In addition to the advantage of requiring only a short 
stroke to release the clamping arm and rotate it, the 
present clamp structure has several other important fea 
tures. For example, with the arrangement described here 
in the clamping arm can be rotated and shifted axially 
with relatively low fluid pressure. This enables the present 
clamp structure to be used in clamping arrangements for 
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4. 
tion of the clamping arm can be reversed by simply ro 
tating the rack pistons 42.180 in cylinder 40. Such re 
positioning of rack pistons 42 would cause the splined 
portion 34 of rod 26 to rotate in a direction opposite to 
that illustrated when the two rack pistons are shifted 
axially toward each other. 

It will also be observed that in the arrangement illus 
trated the splined portion 34 of rod 26 serves several de 
sirable purposes. It provides a driving connection be 
tween the rack pistons and the main piston 22; it provides 
a fluid passageway from the main cylinder bore 14 to the 
auxiliary cylinder bore 40 and also provides axial sup 
port for piston 22 so that in effect the main piston is 
axially supported at both its opposite ends, 

I claim: 
1. A fluid actuated clamp comprising means forming 

a first cylinder, a piston movable axially in said cylinder, 
a piston rod connected to the piston, a clamp member 
operatively associated with the piston rod, locking means 
on the cylinder and piston adapted, when in circumferen 
tial registration, to interengage when the piston is dis 
placed to one end of the cylinder for preventing rotation 
of the piston and the clamp member, said piston being 
displaceable toward the other end of the cylinder to re 
lease said locking means and thereby permit rotation of 
the piston and the clamp member, means forming a sec 
ond cylinder, a second piston movable axially in the sec 
ond cylinder, means operatively interconnecting said first 
and second pistons for causing rotation of the first piston 
and clamp in response to axial displacement of the sec 
ond piston in its cylinder and means for conducting pres 
sure fluid to one side of both pistons and then to the op 
posite side of each piston, whereby when the first piston 
and cylinder are inferengaged by said locking means and 
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pressure fluid is directed to said one side of each piston, 
the pressure fluid first displaces the first piston axially to 
disengage said locking means and the second piston is 
then actuated by said pressure fluid to rotate the clamp 
member and when the locking means are disengaged and 
the pressure fluid is directed to the other end of each 
piston, the second piston is axially displaced to rotate 
the first piston and clamp member to a position where 

60 

the locking means register and then the first piston is 
axially displaced to engage said locking means. 

2. A fluid actuated clamp as called for in claim 
wherein the two cylinders have their axes disposed trans 
versely of one another. 

3. A fluid actuated clamp as called for in claim 1 
wherein said means interconnecting the two pistons in 
cludes interengaged gear and gear rack portions. 

4. A fluid actuated clamp as called for in claim 3 
wherein said gear rack portion is operatively associated 
With the second piston and wherein the gear portion is 
operatively associated with the first piston; the axes of 
the two pistons being transversely related and the gear 
and gear rack portion being adapted to accommodate 
axial movement of the first piston transversely of the 
gear rack portion associated with the second piston. 

5. A fluid actuated clamp as called for in claim 1 
wherein said locking means comprises a roller journalled 
in Said first cylinder on a generally radially extending 
axis and an axially extending slot in the first piston in 
which Said roller is adapted to engage, said slot extend 
ing to one end of said first piston and said end of said: 

70 
the application of very heavy clamping pressure and also 
in connection with relatively delicate workpieces where 
a very light clamping pressure is desired. 
Another important feature of the present invention 

resides in the arrangement whereby the direction of rota 75 

first piston lying in a plane generally perpendicular to 
the axis of the first cylinder and adapted to be engaged 
by said roller when said roller and slot are out of regis 
tration. 

6. A fluid actuated clamp comprising means forming 
a first cylinder, a piston movable axially in said cylinder, 
a piston rod connected to the piston, a clamp member 
operatively associated with the piston rod, locking means 
on the cylinder and piston adapted, when in circumferen 
tial registration, to interengage when the piston is dis 
placed to one end of the cylinder for preventing rotation 

t 
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of the piston and the clamp member, said piston being 
displaceable toward the other end of the cylinder to re 
lease said locking means and thereby permit rotation of 
the piston and the clamp member, said piston having a 
gear portion connected thereto, means forming a second 
cylinder, a second piston movable axially in the second 
cylinder having a gear rack portion operatively con 
nected with the gear portion of the first piston to rotate 
the first piston and clamp member in resonse to axial dis 
placement of the second piston in its cylinder and means 
for conducting pressure fluid to one side of both pistons 
and then to the opposite side of each piston whereby 
when the first piston and cylinder are interengaged by 
said locking means and pressure fluid is directed to said 
one side of each piston, the pressure fluid first displaces 
the first piston and clamp member axially to disengage 
said locking means and the second piston is then actuated 
by said pressure fluid to rotate the clamp member and 
when the locking means are disengaged and the pressure 
fluid is directed to the other end of each piston, the sec- 20 
ond piston is axially displaced to rotate the first piston 
and clamp member to a position where the locking means 
register and then the first piston is axially displaced to 
engage said locking means. 

7. A fluid actuated clamp as called for in claim 6 
wherein said locking means comprises a radial projection 

6 
of the first cylinder and an axially extending slot on the 
first piston in which said projection is adapted to engage. 

8. A clamp as called for in claim 6 wherein said sec 
ond piston and second cylinder extend axially in a direc 
tion transversely of the axis of the first cylinder. 

9. A clamp as called for in claim 6 including a third 
piston in said second cylinder axially opposed to said 
second piston and also having a gear rack portion en 
gaging the gear portion of the first piston. 

10. A fluid actuated clamp as called for in claim 9 
wherein said gear portion comprises an axially splined 
cylindrical member projecting axially from the first piston, 
said rack portions engaging diametrically opposite por 
tions of said spline portion. 
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