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The invention relates generally to power presses 
and more particularly to a pneumatically op 
erated press such as a punch press, or the like. 
The invention has among its objects the 

production of such a pneumatic press, which is 
so constructed that a relatively small air cylinder 
may be employed, at the same time producing 
a blow of maximum power, and which press due 
to its novel construction will occupy a relatively 
Sinal Space. " 
Another object of the invention is the produc 

tion of Such a press in which the stroke may be 
readily and easily adjusted from zero; to the 
full length of travel of the pneumatic actuating 
unit. . . . . . . . 
Another object of the invention is the pro 

duction of Such a press in which the effective 
pressure may be varied to meet the particular 
operating requirements, and in which a very 
sharp blow may be obtained with relatively. low 
air preSSLIreS. * . . . . . . . . 
A further object of the invention is the pro 

duction of such a device in which the power unit 
may be mounted ... horizontally, Vertically, or 
diagonally, as required. . . . . . . . 
A further object of the invention is the pro 

duction of such a pneumatic press. Wherein the 
reciprocable member may be cushioned as it ap 
proaches the end of a power Stroke. . . . . . . 
A further object of the invention is the pro 

duction of novel means for momentarily retard 
ing the travel of the reciprocal member, Whereby 
a sharp blow may be obtained, with relatively 
iOW air preSSLeS. ; : . . . . 

Many other objects and advantages of the 
construction herein shown and described will be 
obvious to those skilled in the art from the dis 
closure herein given. . . . . . . . . 

To this end my invention-consists in the novel 
construction, arrangement and combination of 
parts herein shown and described and more par 
ticularly pointed out in the appended claims. 
In the drawings wherein like reference char 

acters indicate like or corresponding parts: 
Fig. 1 is a front elevational view of a press. 

embodying the present invention with portions 
broken away to show the details thereof; 

Fig. 2 is a sectional view taken approximately 
on the line 2-2 of Fig. 1: 

Fig. 3 is a sectional view through one of the 
retarding elements taken approximately on the 
ine 3-3 of Fig. 2; 

Fig. 4 is a sectional view of the retarding ele 
ment taken approximately on the line 4-4 of 
Fig. 3; and . 

Fig. 5 is a schematic diagram of one pneumatic 
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and electrical circuit that may be employed with 
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the device. 
In the past, pneumatic punch presses and 

similar equipment have not been satisfactory as 
relatively large air cylinders and extremely high 
air pressures were required to produce a blow 
comparable to a mechanically actuated press, in 
aSmuch as the pressure exerted Would be de 
pendent upon the area of the piston employed 
and the air line preSSure. For example, en 
ploying a pressure of 100 lbs. per Square inch. On 
a piston 8 inches in diameter Would result in a 
total pressure of approximately 5,500 lbs., which 
is insufficient for the operation of a large die 
Or tool. However, by the use of the present in 
wention a sharp blow may be obtained. With ap 
proximately ten times the effective force than 
that previously obtained while employing the 
Sane size air cylinder and Sane airline preSSureS. 
This result is accomplished in the present.in 

vention by employing means for momentarily 
interrupting the power stroke of the reciprocable 
member of the device after Such stroke has been 
partially completed, and then Suddenly releasing 
the reciprocal member at Substantially the peak 
of the additional force built up in the air cylinder, 
resulting in a very sharp impact on the punching 
die, Or the like. 

Referring to the drawings and more particu 
larly to . Figs. 1, and 2, indicates generally a 
supporting frame or structure, comprising in the 
embodiment of the invention illustrated, four 
vertical corner members 2 connected by an upper 
plate 3, a lower plate 4 and intermediate side 
members 5, the latter in the present instance, as 
well as the uprights 2, being formed from angle 
iron. The various elements thus far described 
are suitably fastened together, as for example, 
by welding, and if desired, the plate 4 may be 
suitably reinforced by cross members 6, Also 
secured to the uprights, 2 and extending between 
the front and rear cross members 5 are a pair of 
spaced members illustrated in the present in 
stance as being formed from angle iron, and 
similarly secured by welding, or the like, to the 
respective cross members. 5. The two members 
7 are likewise connected by cross members 8, 
formed from the same size stock as the members 
T, and are rigidly connected to the latter by 
welding, or the like to define a square opening 
in which is positioned a guide sleeve 9, the latter 
being secured in position by welding, or if de 
sired, may be removably mounted by means of 
bolts, or the like passing through the adjacent 
frame members 7 and 8. . . 

Slidably positioned in the sleeve 9 is a re 
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ciprocable work member if, corresponding to the 
usual extension of the common punch preSS, 
which is cylindrical in shape and connected to 
the piston rod 2 by a screw 3 having a Shank 
4 threaded into the work member , the op 

posite end of the screw 3 terminating in an 
internally threaded head 4 into Which is 
threaded the end 5 of the piston rod 2. The 
latter in turn is operatively connected to a piston 
6 of a suitable air cylinder indicated generally 

by the numeral 7, which is rigidly secured to 
the upper plate 3 of the Supporting structure, 
and is provided with air ports 8 and 9 con 
municating respectively with the air cylinder 
above and below the piston S. The air cylinder 

may be of any Suitable type and readily 
procured on the open market, consequently the 
details thereof form no part of the present in 
vention. The work member is Securely held 
in position relative to the screw 3 by any Suit 
able means such as a lock nut 2. 
For the purposes of illustration, a die Set, in 

dicated generally by the numeral 22, is illus 
trated in Fig. 1 and comprises a lower die ele 
ment 23 mounted on the bed plate 24 carried by 
the plate A, and an upper die element 25 Op 
eratively connected to the rain 26 carried by the 
lower end of the extension member . The 
lower die element 23 may be provided with the 
usual leader pins 27 passing through bores in the 
upper die element 25 for maintaining the same 
in alignment throughout the punching Operation. 
Likewise, the lower die element 23 inay be pro 
vided with a bore 28through which punched arti 
cles may pass, in which case the bed member 
24 and plate 4 likewise may be provided with 
openings for permitting the Stamping to paSS 
therethrough. Obviously, these details of con 
struction will depend to a great extent on the 
character of the operations to be performed on 
the machine. 

Carried by the members 7 and 8 are a plurality 
of retard members, each indicated generally by 
the numeral 3. Each member comprises a Sta 
tionary base 32 having a base portion formed by 
the block 32d, side walls formed by the blocks 
32b, an end wall formed by the block 32c, and 
opposed flange or shoulder portions 33 formed by 
the blocks 32d positioned on the blocks 32b. In 
the embodiment of the invention illustrated, 
the members 32d, b, c and d, are Secured together 
by screws 34 connecting the respective members. 
It will be apparent, however, that the base men 
ber 32 may be constructed from a single piece 
of material if desired, rather than in the assem 
bled form as illustrated, ihe members 3 are 
secured to the respective croSS members and 8 
by screws 35 extending through the base portion 
32d, into the respective member 7 or 8, as the case 
may be. 

Slidably positioned between the blocks 32b and 
32d. is a retard block 36, the lower portion of the 
block 36 being provided with shoulders 3 slid 
ably engaging the adjacent overhanging surfaces 
of the shoulders 33 formed by the blocks 32d, 
thereby restricting the movement of the block 36, 
other than in a longitudinal direction. Threaded 
into the end wall formed by the block 32c is a 
sleeve 38 adapted to be held in position by a lock 
nut 39, and threaded into the block 36 and ex 
tending through the sleeve 38 is an adjusting 
stud 49, having lock nuts 4 threaded on the 
free end thereof and engageable with the free 
end of the sleeve 38 to limit movement of the 
block 36 in a direction away from the end Wall 
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4. 
formed by the member 32c. The block 36 is 
urged in the latter direction by a Spring 82 en 
circling the stud 4) and seated at its respective 
ends on the block 35 and the inner end of the 
sleeve 33. Thus, by adjusting the sleeve 38 rela 
tive to the base S2, and the nuts on the stud 
40, the outward travel of the block 35 may be 
limited and the biasing pressure exerted by the 
Spring 42 on the block 36 may be readily varied as 
required. 
The blocks 36, are each provided with a Small 

bore 43 opening on the exposed end 44 of the 
block, the axis of the respective bores extending 
at an angle of approximately 30° With respect 
to the axis of the extension if, which in the 
construction illustrated is vertical. As clearly 
illustrated in Fig. 3, the lower surface of the bore 
43 adjacent the mouth 45 of the bore is fat, as 
indicated at 46. Positioned in the bore 43 is a 
ball 4 adapted to rest upon the fiat surface 6 
and partially extend through the mouth 45 of the 
bore 43, the ball being biased in this position by 
a suitable spring 48, seated at one end upon the 
ball and at the other end upon a cap member 49 
threaded or otherwise secured to the block 36. 

Referring to Fig. 3, it will be apparent that a 
downward force applied to the portion of the ball 
47 extending from the mouth 45 of the bore 43 
Will lock the ball in position so that it is in effect 
a rigid part of the block 36 while such force is 
so applied thereto. On the other hand, if an up 
Ward force is applied to the extending portion of 
the ball, Such force, upon overcoming the biasing 
pressure of the Spring 48, will nove the ball 
upWardly into the bore 43. 
As illustrated in Fig. 1, the work member or 

extension f, is provided with a shoulder or 
cam Surface 5i. By adjusting the blocks 36, the 
latter may be so positioned with respect to the 
path of the shoulder 5, that the latter will en 
gage the portions of the respective balls li ex 
tending from the blocks 36, as the member 
is moved downwardly in a power stroke. This 
engagement of the shoulder 5 with the balls 4. 
Will momentarily retard or impede the downward 
movement of the work member 3 and piston S 
until the force exerted on the member ii is suffi 
cient to retract the pressure exerted on the 
blocks 36 by their respective springs 42, the 
preSSure required being dependent upon the ad 
justment of the sleeve 38. Obviously, as soon 
as the blocks 36 have moved outward or rear 
Ward Sufficiently to permit the cylindrical sur 
face 52 of the member to pass between the 
balls 47, the member will be free to continue 
its downward movement to the end of its stroke, 
and by varying the relationship between the 
member and Screw 3, the point along the 
power Stroke at which the shoulder 5 will en 
gage the balls 4 may likewise be varied so that 
this point of engagement may occur anywhere 
along the power stroke. - 

Fig. 5 illustrates one form of circuit that may 
be employed to control the device, in which the 
ports 8 and 9 of the air cylinder fi are opera 
tively connected to a pressure air line S3 and an 
exhaust line 54, through a four way valve indi 
cated generally by the numeral 55, the latter 
being of common construction and readily Ol'O- 
curable on the Open market. The valve 55 is 
connected to the port f8 through a conduit 56 
and to the port S by a conduit 5i, a three way 
Valve indicated generally by the numeral 59 being 
interposed in the line 51, if desired, for purposes 
which will hereinafter be described. In the con 
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struction illustrated in Fig. 5, the valve 55 is of 
the electrically operated type, being actuated 
from one position to another by Soleroids 6 and 
62, diagrammatically illustrated. The construc 
tion is such that when the solenoid 6 is ener 
gized, port. 8 and the upper end of the air cylin 
der. Will be connected to the pressure air line 
53, whileport. 9 and the lower end of the air 
cylinder. T will be operatively connected to the 
exhaustline, thus driving the piston 6 down 
wardly. Similarly, when the solenoid 62 is en 
ergized, it will reverse the valve 55 to connect 
the port, 8 with the exhaust line 54 and air pres 
sure line 53, thereby reversing the travel of the 
piston G. The particular valve 55 illustrated, 
is of the type, in which the energization of the 
solenoids 61 and 62 are required only in actuat 
ing the valve, and the latter will remain in either 
position when the solenoids are de-energized 
until the valve mechanism is reversed by the ac 
tion of the proper solenoid. Obviously, if another 
form of valve is employed, the electrical circuit 
could be varied accordingly to provide proper 
operation thereof. One side of each solenoid is 
connected by a conductor 63 to one side 64 of a 
power line, the other side of the solenoid 6 being 
connected by a conductor 65 to the stationary 
contact 66 of a single pole single throW SWitch 
indicated generally by the numeral 67, the mov 
able contact 68 of the switch 67 being connected 
by a conductor 69 through a master Switch if to 
the other side of the power line, so that when 
the contacts 66 and 68 are closed, and the master 
switch. 7 is closed, the solenoid 6 will be ener 
gized. In like manner, the other end of the Sole 
noid 62 is connected by a conductor 73 to the 
Stationary contact 74 of a single pole double 
throw switch indicated generally by the numeral 
75, the movable contact 76 of the switch 75 being 
connected to the conductor 69. As illustrated in 
Fig. 1, the switches 67, and 5 are rigidly sup 
ported relative to the frame structure by any 
suitable means, as for example, a bracket TT, 
rigidly connected to the air cylinder 7. The 
switches 6 and 75 are adapted to be actuated by 
a projection 79 rigidly mounted, in the present 
instance, on the head 4 of the screw 3, the 
projection.9 being engageable with the actuating 
levers I of the respective switches during recip 
rocation of the piston 6. The switches 6 and 
75 are preferably adjustably mounted on the 
bracket 7, whereby the switches may be moved 
vertically along the bracket and securely locked 
in any desired vertical position, the adjustable 
mounting of the switches being accomplished by 
any suitable means such as providing slots in 
the bracket through which the mounting screws 
78 of the respective switches may extend, so that 
by loosening the Screws 8 the Switches may be 
moved vertically up and down and locked in place 
by retightening the screws. 
The operation of the pneumatic and electrical 

circuit thus far described is as follows: 
ASSunning the valve 55 is Set to admit air into 

the upper end of the air cylinder T and exhaust 
it from the lower end thereof, the piston f6 and 
associated elements Wil move downwardly until 
the projection 79 closes the contacts 74 and 76 
of the switch 5, thereby energizing the Solenoid 
62, reversing the valve 55 to admit air into the 
lower end of the cylinder and exhaust air from 
the top end thereof, whereby the piston 6 and 
associated elements will move upwardly. This 
upward movement will continue until the pro 
jection 79 closes the contacts 66 and 68 of the 
switch 6, energizing the solenoid 61 to reverse 
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the cycle of operation. The device may be con 
trolled by the master switch 7 as well as by a 
master Valve 8 in the airline 53. . . . . . 

It may oftentimes be desirable to provide a 
cushioning effect at the lower or terminating end 
of the power stroke, and this can be accomplished, 
for example, by inserting the three way valve 59 
in series with the conductor 57 into the port, 9 
and lower end of the air cylinder f7. The third 
Side of the valve: 59 is connected to the pressure 
air line 53 through a conduit 82, a valve 83 being 
interposed in the latter line. For illustrative pur 
poses, it Will be assumed that the three Way valve 
59 is of the spring biased single solenoid type, 
commercially procurable and adapted to be actu 
ated by the Solenoid winding 84, the valve being 
so connected that when the solenoid winding 84 
is de-energized the port. 9 is directly connected 
with the valve 55 and air from the pressure line 
53 is cut off. However, when the solenoid wind 
ing 84 is energized, the port 9 is cut off from the 
valve 55 and connected through the conduit 82 
and valve 83 to the pressure line 53. - 
The electrical wiring for the valve 59 is as 

follows: . ... ." 
One side of the solenoid winding 84 is connected 

by a conductor 85 to the side 64 of the powerline, 
and the other side of the winding 84 is connected 
by a conductor 86 to the stationary contact 87 of 
the normally open relay, indicated generally by, 
the numeral 88, the latter having an actuating 
Winding 89, one side of which is connected by the 
conductor 9 to the side 64 of the power line, and 
the other side of the winding 89 connected to the 
contact '92. Contact 92 is also connected by a 
conductor 93 to contact 94 of the switch 95, the 
other contact 96 of the switch 95 being connected 
by conductor 97 to the contacts 98 and 99 of the 
relay 88 and to the other stationary contact G 
of the switch 75. The contacts 92 and 99 of the 
relay 88 are lock-in contacts serving to maintain 
the relay 88 energized until the circuit is broken 
elsewhere. It will be noted that when the con 
tacts 76 and of of the switch 75 are closed, con 
tacts 98 and 99 of the relay 88 are connected to 
the side 72 of the power line, and when the con 
tacts 94 and 96 of the switch 95 are closed under 
Such conditions, the relay 88 will be energized 
and locked in by the contacts 92 and 99 so that 
it will remain energized until the contacts 76 and 
O are broken, following which the relay 88 will 
not be energized until contacts 76 and to of the 
SWitch 75 and contacts 94 and 96 of the switch 
95 are both closed. Obviously, when the relay, 88 
is energized contacts 87 and 98 will be closed, 
energizing Solenoid winding 84 of the valve 59. 

In the circuit illustrated in Fig.5, the switch 
95 may be actuated by any suitable means, as 
for example, one of the blocks 36, as illustrated 
in Fig. 3, wherein the switch 95 may be mounted 
on the blocks 32d by the same screws. 34 that se 
Cure the latter to the blocks. 32b, the switch 95 
being preferably slidably mounted so that it may 
be longitudinally adjusted. ... Rigidly carried by 
the cooperating block 36 is a projection 02 
adapted to engage the actuating pin or member 
103 of the switch 95 to actuate the switch 95 
When the block 36 is moved toward the same. 
Thus, the Switch 95 may be so adjusted, with 
respect to the block 36, that the valve 59 will 
be actuated at Substantially the same time the 
Workmember. I begins its accelerated downward 
movement after having been retarded by en 
gagement of the shoulder 5 f with the balls 47 
carried by the blocks 36. The amount of air ad 

the valve 55 to its original position and repeat 75 mitted to the lower end of the cylinder when the 
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valve. 59 is actuated may be controlled by the 
valve 83, thus controlling the cushioning effect 
to be achieved. . 
The automatic operation of the 

is aS follows: 
ASSunning the valve 55 is in a position to actu 

ate the piston 6 in a power stroke, the work 
member will move downwardly until the shoul 
der 5 engages the balls 47, thus momentarily re 
tarding the downward movement of the member, 
and blocks 36, and as they are spread, as a re 
Sult of the additional force by the continued 
downward movement of the member f, switch 
95 will be closed, and as contacts O and 76 of 
the switch 75 are closed, closing of the switch 
95 will actuate relay 88, energizing the winding 
84 to actuate the valve 59, the amount of air ad 
mitted to the lower end of the piston f6 being 
dependent upon the setting of the valve 83 to 
achieve the desired cushioning effect. As the 
member if nears the end of its downward travel, 
switch 5 will be actuated by engagement of the 
projection 79 with the actuating lever L of the 
switch closing contacts 74 and 76 to reverse the 
valve 55, at the same time breaking the 'con 
tacts 76 and of, thereby de-energizing relay 88 
and the winding 84 of the valve 59 to reverse 
the same. Full air pressure is thereby applied 
to the lower end of the cylinder Treversing the 
travel of the piston 6 and work member to 
move the same through a return stroke, which 
will continue until the projection 79 engages the 
actuating arm I, of the switch 67 closing the 
contacts 66 and 68 to actuate the winding 6?, 
reverse valve 55 and the flow of air to the air 
cylinder f, and initiate another power stroke. 

It will be apparent that while I have illustrated 
the cushioning action as being controlled by 
movement of one of the blocks 36, obviously the 
actuation of the switch 95 may be synchronized 
with the movement of the work member 11 by 
other suitable means, as for example, by direct 
actuation by means carried by the Workmen 
ber , or associated elements. 

It will be noted from the above description 
that I have produced a novel punch press, or the 
like, which may be relatively small in size and 
at the same time very efficient for the purposes 
intended. 

Having thus described my invention, it is ob 
vious that various immaterial modifications may 
be made in the same Without departing from 
the spirit of my invention; hence, I do not wish 
to be understood as limiting myself to the exact 
form, construction, arrangement and combina 
tion of parts herein shown and described for uses 
entioned. 
What I claim as new and desire to Secure by 

Letters Patentis: . . 

1. In a pneumatic punch press, the combina 
tion of an adjustable reciprocable. Work rilenber 
of the punch press, a pneumatic actuating unit 
including an air cylinder and a COOperable pis 
ton, means operatively connecting Said piston and 
member for transmitting motion from the for 
ner to the latter, valve means for controlling 
the flow of air to and from said Cylinder, means 
responsive to movement of said member for actu 
atting said valve means to reciprocate Said men's 
ber through a power stroke of a predetermined 
length and a return stroke, said adjustable re 
ciprocable work member having a can surface 
thereon permitting adjustment thereof with re 
spect to the length of the stroke of the recip 
rocable work member, a retard member movable 
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8 
with respect to Said cam surface and having a 
yieldable element thereon, and means for urg 
ing Said retard member toward and the yield 
able element into the path of the cam surface on 
Said reciprocable member, said yieldable ele 
ment being temporarily rigid relative to said 
retard member and momentarily retarding move 
ment of the work member during an intermediate 
fraction of a power stroke for increasing the ef 
fective impact force of the work member, and 
yieldable relative to said retard member during 
a return Stroke to permit unrestricted return 
noVement of said reciprocable work member. 
2. In a pileumatic punch press, the combina 

tion of a reciprocable work member of the punch 
press, a pneumatic actuating unit including an 
air cylinder and a Cooperable piston, adjustable 
means Operatively connecting said piston and 
merber for transmitting motion from the for 
nier to the latter, valve means for controlling 
the flow of air to and from said cylinder to re 
ciprocate said member through a power stroke 
of a predetermined length and a return stroke, 
Said member having a cam surface thereon and 
Said adjustable means permitting adjustment of 
the position of the cam with respect to the length 
of the stroke of the reciprocable work member, 
a retard inenber movable with respect to said 
can Surface and having a yieldable element car 
ried thereby, and means for urging said retard 
member toward and the yieldable element into 
the path of the can surface on said reciprocable 
member, said yieldable element being tem 
porarily rigid relative to said retard member and 
momentarily retarding movement of said re 
ciprocable work, member during an intermediate 
fraction of the power stroke prior to the work 
engaging positioning of Said member for increas 
ing the effective inpact force of the work mem 
ber, aid yieldable relative to said retard men 
ber during a return stroke to permit unrestricted 
return movement of said reciprocable work 
member. 

3. In a device of the kind described, the com 
bination of a Supporting structure, a reciprocable 
Workmember Slidably mounted in said structure, 
a pneumatic actuating unit including an air cyl 
inder and a cooperable piston carried by said 
Structure, means operatively connecting said pis 
ton and member for transmitting motion from 
the former to the latter, electrically operable 
Valve means for controlling the flow of air to and 
from Said cylinder, switch means responsive to 
predetermined movement of said member for ac 
tulating Said valve means to reciprocate said 
member through a power stroke of a predeter 
mined length and a return stroke, said member 
having a can surface thereon, a retard mem 
ber Supported by said structure and movable 
transversely with respect to the path of said 
member, said retard member having 'a ball car 
ried thereby, means for urging said retard mem 
ber toward and said ball into the path of the 
can Surface on said reciprocable member, and a 
Spring for biasing said ball in a position to main 
tain the Same rigid relative to said retard mem 
ber, and nomentarily retard movement of the 
reciprocable Work member during a power stroke, 
said Spring being yieldable to allow movement of 
Said ball relative to said retard member during 
a return stroke and permit unrestricted return 
movement of Said reciprocable work member. 

4. In a pneumatic punch press, the combina 
tion of a reciprocable work member, a pneumatic 
actuating unit including an air cylinder and a 
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cooperable piston, means operatively connecting 
said piston and member for transmitting motion 
from the former to the latter, electrically op 
erable valve means for controlling the flow. Of air 
to and from said cylinder, Switch means re 
sponsive to movement of said member for a C 
tuating said valve means, to reciprocate. Said 
member through a power stroke of a predeter 
mined length and a return stroke, said member 
having a cam surface thereon, a retard member 
movable with respect to Said can Surface, and 
spring means for urging said retard member into 
the path of the cam surface on said reciprocable 
member for momentarily retarding movement of 
the latter during a predetermined intermediate 
fraction of the power stroke thereof prior to the 
work engaging positioning of said member for 
increasing the effective impact force of the work 
member. 

5. In a pneumatic punch press, the combina 
tion of a reciprocable work member, a pneumatic 
actuating unit including an air cylinder and a 
cooperable piston, means operatively connecting 
said piston and member for transmitting motion 
from the former to the latter, electrically. Op 
erable valve means for controlling the flow of air 
to and from said cylinder, Switch means respon 
sive to movement of said member for actuating 
said valve means to reciprocate said member 
through a power stroke of a predetermined length 
and a return stroke, and means for nonentarily 
retarding said member during an intermediate 
fraction of the power stroke prior to the work 
engaging positioning of said member. 

6. In a pneumatic punch press, the combina 
tion of a reciprocable work member of the punch 
press, a pneumatic actuating unit including an 
air cylinder and a cooperable piston, adjustable 
means operatively connecting said piston and 
member for transmitting motion from the former 
to the latter, valve means for controlling the 
flow of air to and from said cylinder, means re 
sponsive to movement of said member for ac 
tuating said valve means to reciprocate Said 
member through a power stroke of a predeter 
mined length and a return stroke, said member 
having a cam surface thereon, a retard member 
movable with respect to said can surface, and 
means for urging, said retard member into the 
path of the cam surface on said reciprocable 
member to momentarily retard movement of the 
latter for an intermediate fraction of a power 
stroke thereof prior to the work engaging po 
sitioning of said member to increase the effective 
impact force of the work member. 

7. In a device of the kind described, the com 
bination of a supporting, structure with a re 
ciprocable work member slidably mounted in said 
structure, a pneumatic actuating unit including 
an air cylinder and a cooperable piston carried 
by said structure, means operatively connecting 
said piston and member for transmitting motion 
from the former to the latter, electrically Oper 
able valve means for controlling the flow of air 
to and from said cylinder, Switch means respon 
sive to predetermined movement of said mem 
ber for actuating said valve means to recipro 
cate said member through a power stroke of a 
predetermined length and a return stroke, Said 
member having a transversely extending can Sur 
face thereon, a plurality of retard members, each 
supported by said structure and movable trans 
versely with respect to the path of said member, 
each retard member having a ball carried thereby, 
means for urging the respective retard members 
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toward and their corresponding balls into the 
path of the can surface on said reciprocable 
member, and springs for biasing the respective 
balls in a position to maintain the same rigid 
relative to their respective retard members, and 
simultaneously momentarily retard movement of 
the reciprocable work member, during a power 
stroke, said springs being yieldable to allow move 
ment of said balls relative to their respective 
retard members during a return Stroke and per 
mit unrestricted return movement of Said...re 
ciprocable work member. -v- 

8. In a pneumatic punch press, a reciprocable 
work, member, means including a pneumatic 
actuating element for reciprocating said men 
ber through a power stroke and a return stroke, 
pressure biased means for retarding movement 
of said member for a predetermined intermediate 
fraction of the power stroke thereof until the 
actuating element overcomes said biasing pres 
sure to increase the effective impact force of the 
work member, and means for applying a counter 
pneumatic force on said member, to cushion th 
same at the end of a power stroke. 
9. In a pneumatic punch press, a reciprocable 

work member of the punch press, means includ 
ing a pneumatic actuating element for recipro 
cating said member through a power stroke and 
a return stroke, adjustable means operatively 
connected to said Work member to nomentarily 
retard movement of Said member for a prede 
termined fraction of the power stroke to increase 
the effective impact force of said member, and 
means for applying a counterpneumatic force on 
said member to cushion the same at the end of 
a power stroke. 

10. In a pneumatic punch press, a reciprocable 
Work member of the punch press, means includ 
ing a pneumatic actuating element for recipro 
cating said member through a power stroke and 
a return stroke, adjustable pressure-biased means 
operatively. Connected to said reciprocable Work 
member to retard movement of said member dur 
ing the power stroke of said pneumatic actuating 
element until the actuating element overcomes 
Said biasing pressure to increase the effective im 
pact force of the work member, and means for 
applying a counterpneumatic force on said mem 
ber to cushion the same at the end of a power 
stroke controlled by said adjustable pressure 
biased means." 

11. In a pneumatic punch press, the combina 
tion of a pneumatic cylinder, including a piston 
and having a pair of ports communicating With 
respective opposite sides of said piston, electrical 
ly energized valve means for controlling the ad 
mission of air into the cylinder, switch means re 
Sponsive to movement of said piston for actuating 
Said valve to effect reciprocation of said piston 
through a power stroke and a return stroke and 
means operatively connected to the piston to 
momentarily retard movement of the piston as 
the latter moves in a power stroke to increase the 
impact force of the work member. 

12. In a pneumatic punch press, the combina 
tion of a reciprocable work member of the punch 
preSS, a pneumatic actuating unit including an 
air cylinder and a cooperable piston, means op 
eratively connecting said piston and member for 
transmitting motion from the former to the lat 
ter, Solenoid operated valve means for controlling 
the flow of air to and from said cylinder, switch 
means Operatively connected to said valve means 
and responsive to movement of said member for 
actuating said valve means to reciprocate said 
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member through a power stroke of a predeter 
mined length and a return stroke, and means Op 
eratively connected to said reciprocable Work 
member to momentarily retard said member dur 
ing a fraction of the power stroke prior to the 
Work engaging positioning of Said member, 

13. In a pneumatic punch press, a reciprocable 
work member of the punch press, means includ 
ing a pneumatic actuating element for recipro 
cating Said member through a power stroke and a 
return stroke, adjustable spring biased means 
Operatively connected to Said reciprocable Work 
member during a predetermined part of the 
power stroke to momentarily retard movement of 
said member during the power stroke thereof to 
increase the effective impact force of the Work 
rember, and Ileans for applying a counter-force 
to Said member as the latter approaches the end 
of a desired power stroke operatively controlled 
by Said adjustable spring biased means. 

14. In a pneumatic punch press, a reciprocable 
work member of the punch press, means include 
ing a pneumatic actuating element for recipro 
cating Said member through a power stroke and 
a return Stroke, Spring biased means operatively 
Connected to Said reciprocable work member 
during a predetermined part of the power stroke 
to momentarily retard movement of said member 
during the power Stroke thereof to increase the 
effective impact force of the work member, and 
means comprising electrically energized valve 
means and Switch means therefor controlled by 
movement of Said retarding means for applying 
a counter-force to said member as the latter ap 
proaches the end of a desired power stroke. 

15. In a pneumatic punch press, the combina 
tion of a reciprocable work member, a pneumatic 
actuating unit including an air cylinder and a 
cooperable piston, means operatively connecting 
said piston and member for transmitting motion 
from the former to the latter, valve means for 
Controlling the flow of air to and from said cylin 
der, means responsive to movement of said mem 
ber for actuating said valve means to reciprocate 
Said member through a power stroke of a prede 
termined length and a return stroke, said mem 
ber having a can Surface thereon, a retard mem 
ber movable with respect to said cam surface and 
having a yieldable element thereon, means for 
urging Said retard member toward the yieldable 
element into the path of the can surface on said 
reciprocable member, said yieldable element 
being rigid relative to said retard member for 
momentarily retarding novement of the latter 
during a power stroke to increase the effective 
impact force of Said Work member, and yieldable 
relative to said retard member during a return 
Stroke to permit unrestricted return movement 
of Said reciprocable work member, and means for 
admitting a counter-flow of air to said cylinder as 
the reciprocable arm approaches the end of a 
power stroke. 

16. In a device of the kind described, the com 
bination of a reciprocable Work member, a pneu 
matic actuating unit including an air cylinder 
and a cooperable piston, means operatively coin 
necting said piston and member for transmitting 
motion from the former to the latter, valve means 
for controlling the foW of air to and from Said 
cylinder, means responsive to novement of said 
member for actuating said valve means to recip 
rocate said member through a power stroke of a 
predetermined length and a return stroke, said 
member having a cam Surface thereon, a retard 
member movable with respect to said can Suir 
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12 
face and having a yieldable element thereon, 
means for urging said retard member toward the 
yieldable element into the path of the cam Sur 
face on said reciprocable member, Said yieldable 
element being rigid relative to said retard mem 
ber for nomentarily retarding innoverinent of the 
latter during a power stroke, and yieldable relia 
tive to Said retard member during a return Stroke 
to permit unrestricted return movement of said 
reciprocable Work member, and means controlled 
by movement of Said retard member for admit 
ting a counter-flow of air to Said cylinder as the 
reciprocable arm approaches the end of a power 
Stroke. 

it. In a device of the kind described, the corn 
bination of a reciprocable Work member, a pieu 
matic actuating unit including an air cylinder 
and a cooperable piston, means operatively con 
necting Said piston and member for transmitting 
motion from the former to the latter, valve means 
for controlling the flow of air to and from said 
cylinder, means responsive to movement of said 
member for actuating said valve means to recip 
rocate Said member through a power stroke of a 
predetermined length and a return stroke, 
means for monentarily retarding said member 
during the power stroke prior to the work ein 
gaging positioning of Said member, a second 
Walve means for admitting a counter-flow of air 
to Said cylinder, and means coordinated with the 
movement of Said retarding means for actuating 
Said Second valve, and means to admit such 
counter-flow of air to said cylinder as the iatter 
approaches the end of a power stroke. 

18. In a device of the kind described, the cost 
bination of a Supporting structure, a reciprocable 
work member slidably mounted in said structure, 
a pneumatic actuating unit including an air 
cylinder and a cooperable piston carried by said 
Structure, means operatively connecting said pis 
ton and member for transmitting motion from 
the former to the latter, electrically operable 
valve means for controlling the flow of air to and 
from Said cylinder, switch means responsive to 
predetermined movement of said member for 
actuating said valve means to reciprocate said 
member through a power stroke of a predeter 
mined length and a return stroke, said member 
having a can Surface thereon, a retard member 
Supported by Said structure and movable trans 
versely with respect to the path of said member, 
Said retard linenber having a bore therein ex 
tending at an angle of approximately 30° to the 
axis of Said reciprocable member in the generai 
direction of return movement of the latter, a ball 
positioned in Said bore, means for urging said 
retard member toward, and said ball into the 
path of the can Surface on said reciprocable 
member, and a Spring for biasing said ball in a 
direction toward Said reciprocable member to 
maintain the ball rigid relative to said retard 
member, and momentarily retard movement of 
the reciprocable work member during a power 
stroke, Said Spring being yieldable to allow move 
ment of Said ball relative to said retard member 
during a return Stroke and permit unrestricted 
return movement of said reciprocable work 
member. - . 

19. A compressible-fluid punch press including 
in combination a reciprocable work member of 
the punch press, a compressible-fluid actuated 
unit, including a cylinder and co-operable piston, 
means operatively and adjustably connecting said 
piston and member for transmitting motion from 
the former to the latter, and spring-biased 
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means Operatively connected to said reciprocable 
Work member to momentarily retard said men 
ber prior to the work-engaging positioning of 
Said member for an internediate fraction of the 
power stroke thereof. 5 

HERBER PALM LEAF. 
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