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UNITED STATES PATENT office 
DOUBLE-SLIDE MECHANISM AND DOUBLE 

ACTION DRAWING PRESS 
Fredrich J. Rode and Meredith R. Hatch, Toledo, 
Ohio, assignors to E. W. Bliss Company, Brook 
lyn, N. Y., a corporation of Delaware 
Application June 12, 1943, Serial No. 490,600 

(C. 3-45) 2 Claims. 

This invention is concerned with production 
machines wherein. two or more cooperating slide 
mechanisms are coordinated in cycles of move 
ment to perform work such as is characteristic 
of sheet metal drawing presses, plastic molding 
presses and specialized machines of various types. 
The general object of the invention is the pro 

vision of a double slide mechanism wherein the 
two slides during the course of the cycles of op 
eration thereof may have relative movement me 
chanically and hydraulically effected in such 
manner that the slide mechanisms may be locked 
together hydraulically while mechanically moved 
in unison and one of the slide mechanisms may 
be moved mechanically relative to the other slide 
to produce hydraulic pressure upon the other of 
the slides and whereby both slides may perform 
work in cycles of operation that can be relatively 
varied at will. 
Another object of the present invention is the 

provision of a double action press wherein both 
the die Slide and the blank holder slide are locked 
together and are reciprocated in unison by me 
chanical means connected only to the die slide 
and wherein movement of the die slide relative to 
the blank holder slide produces a predetermined 
hydraulic pressure upon the blank holder when 
the blank holder is in contact with the blank, 
thereby eliminating from a double action press 
all separate mechanical means heretofore re 
quired for actuating the blank holder. 
A further object of the present invention is 

to provide a double action press having the above 
characteristics and wherein adjustable controls. 
are provided which may be acted upon by one 
of the moving slides and thereby determine the 
tinning of sequence of operation of the two slides. 
A still further object is the provision of a 

double action sheet metal drawing press where 
in the travel of the blank holder relative to the 
travel of the die slide, as well as the extent of the 
dwell of the blank holder can be varied expedi 
tiously as required. 
A still further object of the present invention is 

to provide a double action press having a blank 
holder pressure control medium for varying the 
pressure at several points on the blank holder 
structure whereby the blank holder pressure up 
on the blank may be varied and visibly indicate 
from zone to zone of the blank. 
Another and further object of this invention is 

to provide a double action sheet metal drawing 
press which incorporates all of the foregoing 
features in a relatively simple compact and sturdy 
construction. 
A further object is the provision of a double 

action press structure having only a single crank 
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mechanism and having a novel arrangement of 
the slide mechanism and cooperating parts there 
for. To the accomplishment of the foregoing and 
related ends, said invention, then, consists of the 
means hereinafter fully described and particu 
larly pointed out in the claims; the annexed 
drawings and the following description setting 
forth in detail certain mechanism embodying the 
invention, such disclosed means constituting, 
however, but one of various mechanical forms in 
which the principle of the invention may be used. 

In said annexed drawings: 
Fig. 1 is a front elevation of a large capacity 

double action sheet metal drawing press incor 
porating the features of our present invention 
with the mechanical crank and drive diagram 
matically indicated by dot and dash lines; 

Fig. 2 is a top view of one of the main frame 
members of the machine which constitutes a ram 
bearing and top support for the hydraulic piston 
cylinder mechanism; 

Fig. 3 is a cross-sectional plan view taken sub 
stantially along lines 3-3 of Fig. 1; 

Fig. 4 is an enlarged front elevation fragmen 
tary view taken. Substantially along the planes 
indicated by lines 4-4 in Fig. 3 and as viewed 
from the front of the machine with the slides 
in up position; 

Fig. 5 is a cross-sectional elevation of the pis 
ton and cylinder hydraulic differential mecha 
nism interposed between the die slide and the 
blank holder slide and taken substantially along 
the plane indicated by the line 5-5 of Fig. 3 
and with the slides having just been interlocked; 
Fig.6 is an enlarged cross-sectional view of 

the slide interlocking means taken substantially 
along the plane indicated by the line 6-6 of Fig. 
3 or 4; 

Fig. 7 is a detail view of a by-pass valve means 
incorporated in the interlocking mechanism 
shown in Fig. 6, but with the valve mechanism 
drawn as if swung to the right for the purpose of 
better illustrating the same; 

Fig. 8 is a cross-sectional enlargement of a 
Solenoid operated valve mechanism for the slide 
interlocking means; 

Fig. 9 is a fragmentary view of a fluid reservoir 
and associated control means therefor as pro 
vided on each of the hydraulic generating mech 
anisms shown in Fig. 5; and , Fig. 10 is a cycle diagram showing the cycle 
of movement of the mechanically actuated die 
slide relative to the range of possible movement 
of the blank holder slide. 

Heretofore it has been possible to provide, in 
a double action press, a mechanism for actuating 
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the blank holder slide by interposing a hydraulic 
piston and cylinder between the mechanically 
actuated die slide and the blankholder and which 
was also connected to the frame of the press. 
The arrangement was in the nature of a duplex 
piston and cylinder mechanism connected to an 
external source of high hydraulic pressure con 
trolled by valve mechanism actuated by the 
crankshaft of the press, such for example as 
shown in the Beyer Patent 1,433,116. In hy 
draulic presses piston and cylinder interconnec 
tions between the blank holder and the die slide 
or ram have also been used. However, such ma 
chines have inherent disadvantages, one of the 
difficulties being that in the case of the mechani 
cal press the die slide hydraulic pressure varied 
and increased as the die slide continued to de 
scend after the blank holder had been arrested 
in its movement by contacting the work blank or 
bottom die mechanism. In the case of the hy 
draulic press it is well known that the produc 
tion cycle of such a press is comparatively slow 
relative to the mechanically actuated die slide 
press. In both instances it was necessary to have 
a source of external hydraulic pressure con 
nected into the machine to maintain pressure 
upon the die slide during the drawing action and 
during the first part of the upward muvement of 
the die slide. 
The present invention contemplates the Over 

coming of the foregoing disadvantages and other 
drawbacks to the use of a hydraulically operated 
work clamping slide or blank holder while at 
taining all of the advantages of a mechanically 
actuated die slide. 
We have incorporated a hydraulic pressure pro 

ducing means disposed between the work holder 
or work clamping slide and the die slide where 
by relative movement between the two slide mem 
bers produces the hydraulic pressure desired. As 
sociated with this means is a Constant pressure, 
constant volume maintaining means which may 
serve to maintain a predetermined clamping 
pressure upon the work or blank throughout the 
period of relative movement between the Work 
clamping slide and the die slide Or to any extent 
desired. 
We also provide a hydraulic interlocking means 

which functions independently of any external 
Source of hydraulic pressure for locking the work 
clamping slide to the die slide during certain 
parts of the cycle of operation of these two slides, 
and the interlocking device is such that the ver 
tical elevation or disposition of the work clamp 
ing slide relative to the vertical elevation or po 
sition of the die slide can be varied as desired. 
Warious controls and safety features are incor 

porated in the machine illustrated in the draw 
ings, as will be hereinafter set forth and the par 
ticular press disclosed has features of construc 
tion which are novel per Se. 

Referring to the drawings, in Fig. 1. We show a 
double action drawing press structure compris 
ing a bed formation 20, side frame members 2 
which may be integrally cast to the bed if desired, 
a central casting 22 affording a central ram bear 
ing and supported by and resting upon members 
2 and a box-like crown structure 23 resting on 
uprights 24. The crown structure supports on 
its top a motor 26 which drives a pulley 27 on 
shaft 28 Supported by bearings 29 resting on the 
top of the crown. A magnetically operated clutch 
mechanism may be associated with the pulley 27 
and shaft 28. Shaft 28 has a pinion 30 driving 
a large gear 3 carried on a shaft 32. Shaft 32 
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4. 
and a shaft 36 parallel thereto have bearings in 
the crown structure. Shaft 32 has a pinion 34 
driving a large gear 35 carried on shaft 36. Shaft 
36 carries a pinion 37 driving a large gear 8 
which is mounted upon the main crankshaft 40. 
Crankshaft 40 is supported by bearings attached 
to the under side of the crown and is connected 
to a connecting rod 43, the lower end of which is 
connected by pin 44 to the top of a centrally dis 
posed ram 45, which forms part of the die slide 
mechanism. The ram 45 is slidably positioned 
in a central bearing structure 46 comprising an 
integral part of the frame member 22. The die 
slide mechanism, moreover, comprises a lower 
die slide frame 48 which is in slidable engage 
ment with a blank holder 50. 
Both the die slide 48 and the blank holder 50 

are provided with diagonal or corner slides and 
slide ways. Thus the die slide structure may 
comprise a single casting having a four-point 
slideway contact, indicated by reference numeral 
49, with the blank holder or work clamping slide 
structure 50. The Work clamping structure or 
blank holder 50 has a four-Way sliding engage 
ment 5 with the frame members 2 of the main frame. 
Any suitable connecting means between the 

ram 45 and the die slide member 48 may be 
provided. We have shown an adjustable connec 
tion comprising a large thimble member 53 in 
threaded engagement at 54 with internal threads 
formed in the lower end of the ram 45. A worm 
wheel 55 is secured to the thimble member 53 and 
is disposed inside of a connecting member 56 
forming part of or secured to the inner structure 
of the die slide 48. The worm wheel may be 
turned by a worm (not shown) in any suitable 

e. 

Referring to Fig. 2, which shows a top view of 
the central frame member 22, it will be noted that 
this member is a cellular structure comprising 
four pairs of cylindrical cavities, one pair of cav 
ities being for the reception of pneumatic coun 
ter-weight means for the die slide, one pair for 
the blank holder slide and two of the pairs for 
the reception of the top cylinders of the duplex 
hydraulic piston and cylinder arrangement op 
eratively disposed between the die slide and the 
blank holder slide, as will be described herein 
after. The cavities 65 are for the reception of 
cylinders 66 having flanges bearing upon the 
top of the central frame member 22 (note Fig. 4) 
and having the pistons 67 thereof connected by 
depending rods 68 to opposite sides of the blank 
holder slide at 69 in a convenient manner. As 
stated, the cavities 6 are for die slide counter 
weight mechanisms comprising pneumatic cyl 
inder 62 and piston 63, the piston being con 
nected to the die slide by a downwardly extend 
ing piston rod 64 suitably connected to the die 
slide, all in the manner of the blank holder counterweight devices. 
The four equally spaced cavities 70 are for the 

reception of four top cylinders 72 which com 
prise parts of four sets of duplex differential 
piston-cylinder mechanisms which are opera 
tively disposed within the frame structure be 
tween the side walls of the two slide structures, 
as will be noted in Fig. 3. Each of these hy 
draulic mechanisms comprises further a hollow 
piston 74 disposed to operate within the top cyl 
inder 72 and a cylinder 75 secured at 76 to the 
lower end of the top piston 4. The cylinder 
75 reciprocates relative to a bottom piston 77, 
which rests upon an in Wardly extending flange 
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50a of the blank holder slide structure 50. The 
lower cylinders 75 are loosely mounted upon the 
die slide 48 for aligning purposes, the connection 
being such that when the die slide is mechani 
cally reciprocated the upper piston 74 and lower 
cylinder 75 are reciprocated in unison therewith. 
Cylinders 75 are connected to die slide 48 in such 
a manner that a limited lateral, lost motion con 
nection through a horizontal slideway between 
these cylinders and the die slide permits self 
aligning adjustment of the cylinders relative to 
their cooperating pistons. Piston TT rests upon 
flange 50a of the blank holder slide structure 50, 
and is movable laterally with respect thereto. 
The effective diameters of the upper piston . 

and cylinder relative to the diameters of the 
lower piston and cylinder is such that per an 
inch of travel of the die slide more fluid will be 
displaced by the telescoping of cylinder 75 down 
upon piston T7 than the amount of Volumetric 
space afforded by the same downward movement 
of piston 74 relative to the top fixed cylinder 
72. Accordingly, provision is made to compen 
sate for this differential action between the up 
per piston cylinder and lower piston cylinder, 
particularly during the period fluid is trapped 
within the piston and cylinder system, which is 
during that period of the cycle of operation of 
the two slides when certain relative movements 
are taking place therebetween. This device, to 
be hereinafter described, Will be called a con 
stant pressure constant volume maintaining 
means. When no relative movement is taking 
place between the two slide mechanisms, the 
piston and cylinder Systems are open to fluid res 
ervoirs 80 which may be located at any conven 
ient place, but are shown mounted directly above 
the upper structures of the fixed cylinders 72. 
A pneumatically operated valve member 82 is 
adapted to open and close a fluid port 83 and 
passageway 838 which establishes connection be 
tween reservoir 80 and the piston-cylinder Sys 
tem. The valve 82 is operated by a pneumatic 
piston 84 disposed within a cylinder 85 and a 
pneumatic conduit 86 leading from a source of 
pneumatic pressure is connected to the pneu 
matic cylinder 85. The conduit 86 is controlled 
by valve mechanism operated from, or controlled 
by, movement of one of the slides of the ma 
chine, as will be described. . 
The constant pressure constant Volume main 

taining means acting on the fluid in the piston 
cylinder system when the same is under pressure 
or closed will now.be described. . It will be noted 
in Fig. 4 that the base 80 of the reservoir 80 
comprises a valve housing from which a conduit 
86a branches off, which is integral with a cyl 
inder formation 87 having a piston 88 disposed 
therein. The piston 88 is opposed by a pneumatic 
piston 89 disposed within a pneumatic cylinder 
90 having a pneumatic line 9 connected thereto, 
through which air, at any desired predetermined 
pressure, passes to the cylinder 90. The line 9 
connects to a surge tank 92 and the surge tank 
92 is connected to a pneumatic line 93 commu 
nicating with a source of air pressure. A pressure 
reducing valve mechanism 94 is provided in the 
line 93 whereby the air pressure within the tank 
92, and consequently within cylinder 90, can be 
established at any practical value, the same being 
indicated by a gauge 95. It is to be understood 
that there are four of the constant pressure 
mechanisms just described and disposed with the 
valve 94 and gauges 95 conveniently located. 
Also it is to be understood that there are dif 
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6 
ferential piston-cylinder systems disposed be 
tween the die slide and blank holder slide struc 
ture adjacent the four corners thereof. 

Briefly, if the valve 82 is maintained closed, hy 
draulic pressure is created within the piston-cylin 
der structures just described while relative down 
Ward movement between the slides takes place and 
by reason of the difference in the diameters of the 
upper and lower pistons and cylinders a small 
surplus of the fluid within the system must be 
forced somewhere and accordingly the pneumat 
ically urged pistons 88 are forced upwardly, as 
viewed in Fig. 4, against the predetermined air 
pressures in the cylinders 90. Such pressures 
Will be maintained on the die holder during part 
of the down stroke of the die slide as well as dur 
ing part of the initial upward movement of the 
die slide and the four pressures may be uniform 
Or may Wary from region to region of blank holder 
in accordance with the individual pressures set 
by the operator by manipulation of the four 
Valves 94. 

In order to break the pressure in the systems 
a pressure breaking valve 98 is provided which 
controls a conduit 99 connected into the hydraulic 
System. This breaker valve 98 may be operated 
by control mechanism actuated by one of the 
slides of the press, or if desired it may be sole 
noid operated with the circuit of the solenoid 
being controlled by a switch operated from the 
Crankshaft of the press or one of the slides. 
We also provide an overload relief valve OO in 
the line 99 as a safety measure should the valve 
98 fail to operate and should an excess of pres 
sure begin to be built up within the system, the 
disposition of the line 99 being such that any 
fluid passing therethrough will discharge into 
the reservoir 80. 

It is apparent from the foregoing description 
that no mechanical means is provided for oper 
ation of the blank holder slide mechanism, the 
same being actuated intermittently by the die 
Slide mechanism. For this purpose a separate 
hydraulic interlocking mechanism, which is in 
'dependent of the hydraulic pressure creating 
means above described, is disposed between the 
side walls of the two slide structures, as shown 
in Figs. 3 and 6. This locking mechanism com 
prises a piston O2 resting upon and reacting 
against a shelf or lug. 48 extending outwardly 
from the Wall of the die Slide structure 48. A 
second piston f O3, which is preferably hollow to 
carry a fluid supply, is secured to a branch or 
lug structure 48b extending outwardly from the 
top of the die slide structure 48. A cylinder 04 
cooperates with piston f O2 and a cylinder 05 
cooperates with piston 103 and both of these cyl 
inders are supported by a suitably bored lug for 
mation 50 on the blank holder slide 50. Cyl 
inder 05 also rests upon the bottom inner flange 
50 of the blank holder slide 50. A check valve 
mechanism fo3 controls the flow of oil from the 
interior of the piston iO3 to the cylinder f05 

... when fluid is required in the system. The bot 
tom of cylinder 05 is connected to the top of cyl 
inder 04 by a fluid line 08, controlled by auto 
matically operated Valve mechanism O so that 
when the valve mechanism to is open relative 
movement between the two slide structures, in 
sofar as the overlapping parts thereof will per 
mit, can take place. Closing of this valve mech 
anism will lock the two slides in whatever rela 
tive position they may be at the time of the clos 

75 
ing of the valve mechanism. This valve mech 
anism to is shown in more detail in Fig. 7 while 
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a different valve operating mechanism is illus 
trated in Fig. 8. Valve mechanism O may be 
electrically, mechanically and manually oper 
ated, as will be described. 
We provide a pair of by-pass lines if f con 

trolled by pressure relief valves 2 of known 
purpose and construction, should an overload 
under any circumstances take place in opposition 
to the proper upward and downward functionings 
of the two slide mechanisms, . One of these valve 
mechanisms may also be such that the clamping 
slide can be raised against an upper stop and the 
die slide have further upward travel thereafter if 
desired. 
Connected into line 08, below the top of cyl 

inder 04 is a branch line f4 extending to a 
shock absorber mechanism comprising a plunger 
A 5 disposed within a cylinder 6 in communi 
cation with line 4 and line 08. The plunger 
| 5 in cylinder 6 is opposed by a pneumatic 
piston 7 disposed within a pneumatic cylinder 
f8 connected to a source of air pressure through 

a conduit 9. By predetermining the amount of . 
pneumatic pressure within the cylinder 8 a. 
cushion is provided for the fluid within the hy 
draulic locking system described whereby the 
shock of the slide 50, when brought into contact 
with the work by the die slide 48, can be absorbed. 
The shock absorber also serves as a safety factor 
against any slight over travel effect of the die 
slide relative to the arrested blank holder slide or 
time lag in the unlocking operation of the valve 
mechanism. O. 
The valve mechanism, as shown in Fig. 7 may 

be mechanically actuated by a cam 30, two such 
cams being attached to the frame of the machine 
by brackets 3 (Fig. 3) and being operated upon 
upward movement of the blank holder slide. We 
also prefer to use an electrically operated valve 
mechanism, operable when the blank holder ap 
proaches or reaches the bottom of the stroke; this 
valve mechanism may also be manually Operated 
by the operator when setting up the press. In 
Fig. 8 this valve mechanism 0 is shown to com 
prise a cylindrical plunger valve 25 disposed 
within the valve body 26, which may be shifted 
to an open position by energization of a solenoid 
coil 27 and urged to a closing position by spring 
28, or vice versa. The plunger 25 extends 
through an opening 50 in the side wall of the 
blank holder structure 50 and carries a roller 23 
disposed to be acted upon by the mechanism 30 
carried by the bracket 3. The leads to the sole 
noid may be controlled by an adjustably mounted 
switch (not shown) which can be closed or opened 
by action of one of the moving slide mechanisms 
or an adjustable controller driven by the crank 
shaft. An end forked lever 40, carried on the 
outside of the blank holder slide at a convenient 
location, may be provided for manual Operation of 
the valve flo when desired. 
We also provide a pressure responsive electric 

switch mechanism 20 connected to the shock 
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absorber cylinder in line f2f which serves the 
purpose of effecting disconnection of the clutch 
of the press if any excessive or damaging pres 
sures tend to build up within the hydraulic lock 
ing system. A similar device may also be added 
for the up stroke shock should an up stop be used 
for the clamping slide as referred to above. 
Referring to the diagram in Fig. 10, it will be 

seen that the vertical marginal line or Ordinate 
a represents twice the maximum crank throw or 
the maximum vertical movement of the die slide 
mechanism and the abscissa represents one com 
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8 
plete cycle of the crank in degrees. Curve Crep 
resents one complete cycle of the die slide move 
ment. For a vertical distance b, which can be 
any distance within distance a less the distance 
of the depth of draw being effected by a die car 
ried by the die slide, the work holder slide is 
locked to the die slide by reason of the valve 
mechanisms ,lo being in a closed condition. 
When both slides have reached the bottom point 
after having traveled the distance b the blank 
holder engages the work blank and its movement 
is arrested. The original relative positions of the 
two slides is such that the die on the die slide 
has not reached the work blank. Walve mecha 
nisms if have just been opened by action of the 
solenoids. The die slide continues through a fur 
ther short downward movement d during which 
the controls of pneumatic valves 35 have func 
tioned to permit closing of the valves 82 by the 
Springs 82, to close the four differential piston 
cylinder mechanisms and the pressure therein 
builds up to the predetermined desired values. 
The position of the crank is then at 105 and 
drawing of the work then starts and continues 
through distance e and to 180° of the crank cycle 
or to the bottom of the die stroke. During this 
drawing period valves to have been maintained 
Open by the solenoid and valves 82 closed. From 
105 to 180° of the crank motion a constant or 
uniform pressure is maintained on the die slide 
which can be prolonged to any desired extent past 
the bottom dead center of the crank. The chart 
indicates the closing of the valve mechanisms to 
at the 190 position of the crank or abscissa dis 

5 tance f. 
At the 190° crank position the die has been 

initially stripped from the work piece and the 
pneumatic pressure has maintained the pressure 
within the systems through the functioning of 
piston 88 even though the pressure producing 
action of the differential piston-cylinder mecha 
nisms has been reversed to some extent by the 
slight upward movement of the die slide. The 
pressure in the differential piston-cylinder mech 
anisms is then broken by magnetic operation of 
the pressure breaker valves 98. Thus, the blank 
holder remains at rest upon the flange of the 
formed workpiece to the 190° or past down center 
of the crank. The solenoids of valves O are de 
energized, the valves close and the die slide con 
tinues to move upwardly carrying the blank 
holder slide with it until the crank practically 
reaches the 260 position. Opening of valve 
mechanisms to by cams 30 then unlocks the 
blank holder from the upwardly moving die slide 
mechanism and finally the die slide reaches its 
maximum up position, i. e., the 360° position of 
the crank, at which point the drive is declutched 
in a well known manner by operation of the clutch 
on shaft 28. 

If desired the valves to may be closed slowly 
shortly after the 190 position of the crank, thus 
effecting a gradual locking of the two slides to 
gether as indicated by the dotted curve g. The 
blank holder will then be raised to its top position 
against a frame stop and the increased pressure 
at this point will open one of the valves 2 to 
by-pass the locking fluid until the dieslide reaches its up position. 
As stated, when the blank holder slide has 

been elevated to the desired position by the up 
Wardly moving die slide valves O are opened 
by cams 30. These cams can be adjusted ver 
tically on the brackets 3 at any desired posi 
tion. The tendency of the blank holder slide 
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at this time is to drop, being only held suspended 
by its counterweight mechanism which is ar 
ranged to slightly under counterbalance the side 
whereby the blank holder slide will actually lower 
Sufficiently (after being unlocked from the die 
slide) to move roller 23 of the cam. Walves if 
close or tend to close. Thus this action is mo 
mentarily to rise and fall, depending upon the 
position of roller 23 upon the can and the state 
of open and shut condition of valve mechanisms 

O. To assure stoppage of the upward move 
ment of the blank holder slide at the station of 
cam 30 the valves 82 may be closed for a very 
short period when the interlocked two slides 
reach the station of cam 30 in their simultane 
Ous upwardi movement. This closing of valves 
82 will cause the hydraulic piston-cylinder sys 
tem to act as a momentary stop for the blank 
holder slide, whereupon valves 82 are opened 
again immediately thereafter so as not to in 
terfere with the continued upward movement of 
the die slide. 

It will be obvious that the controller for the 
valve mechanisms. O can be such that cams 
would not be used, the solenoid serving the pur 
pose of keeping the valve mechanism open in 
stead of cams 30. In such event a more accu 
rate balancing of the counterweight mechanism 
for the blank holder slide would be advisable and 
an adjustable friction snubber would be used to 
hold the blank holder slide in the up arrested 
position. The solenoids would then be deen 
ergized just before the end of the upward strokes 
of the die side. 
Also to those skilled in the art it will be ap 

parent that in some types of production work 
the die side could be raised to retract the die 
on the die slide from the lower die before the 
blank holder slide is locked to the die slide. In 
this instance the two slide mechanisms would 
remain locked together except during a period 
extending from slightly before drawing com 
mences to a point slightly beyond the lower dead 
center of the crank. Hence the cycles of the two 
slides can be varied in accordance with the type 
of work being drawn by the dies. 

It is to be understood that the pneumatic op 
eration of the valve 82 takes place after the pres 
sure is broken. This is effected by solenold Op 
eration of a two-way air valve 35 in the line 8. 
The solenoid circuit is controlled by switch 
mechanism (not shown) which may be of any 
of the known forms suitable for the purpose. 
The switch mechanism is conveniently disposed 
for operation by the movement of the die slide 
mechanism. The valve mechanism f is such 
that when in one position pneumatic pressure is 
connected to the piston B4 to force the reservoir 
valve open, while in another position the air pres 
sure within cylinder 85 is exhausted to the at 
mosphere. This is the condition when the differ 
ential piston-cylinder system first begins to tend 
to build up pressure. If desired, the valve 2 can 
be more positively operated in both directions 
by the use of a double acting piston and cylinder 
structure with suitable valve mechanism for the 
See 
To those skilled in the art it will be apparent 

that the differential piston-cylinder pressure pro 
ducing system and the hydraulic interlocking 
means between two slide mechanisms which move 
both in unison and relatively during the course 
of one cycle of operation thereof can be utilized, 
for example, in a plastic press where an inter- is 2,325,146 
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rupted unidirectional movement of a ram struc 
ture action is desired. 
Other modes of applying the principle of our 

invention may be employed instead of the one 
explained, change being made as regards the 
mechanism herein disclosed, provided the means 
stated by any of the following claims or the equiv 
alent of such stated means be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: 
1. In a double action press of the character 

described having, a mechanically reciprocable 
die slide, a blank holder slide, an hydraulic in 
terlocking system having tandem cylinder 
plunger mechanism operatively disposed between 
and interconnecting the die slide and the blank 
holder slide when the latter is brought into and 
away from work clamping position, valve and 
fluid interflow control means between the tan 
dem hydraulic units operable upon reciprocation 
of one of said slides to disconnect the slides and 
allow predetermined relative vertical movement 
of the slides during draw and withdrawal por 
tions of the die slide work cycle, an hydraulic 
pressure system in the form of a differential du 
plex piston and cylinder mechanism for pres 
sure retention of the blank holder slide in Work 
clamping position during the draw and with 
drawal action of the die slide, comprising, an 
upper cylinder fixed to and within the press 
frame, an upper cooperating piston therefor, a 
lower cylinder rigidly secured to said upper pis 
ton, a lower cooperating piston reciprocable with 
in said lower cylinder and resting upon the blank 
holder slide, and means for connecting said low 
er cylinder with the die slide, said means pro 
viding for limited lateral, lost motion movement 
between said cylinder and die slide to permit self 
aligning adjustment of said cylinder relative to 
its cooperating piston. 

2. In a double action press of the character 
described having, a press frame, a mechanically 
reciprocable die slide, a blank holder slide, an 
hydraulic pressure system in the form of a dif 
ferential duplex piston and cylinder mechanism 
for retaining the blank holder slide in work 
clamping position during the draw and with 
drawal action of the die slides, comprising, an 
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upper cylinder fixed to and within the press 
frame, an upper cooperating piston therefor, a 
lower cylinder rigidly secured to said upper pis 
ton, a lower cooperating piston reciprocable with 
in said lower cylinder and located upon and lat 
erally movable with respect to the blank holder 
slide, and means for connecting said lower cyl 
inder with the die slide, said means providing for 
limited lateral, lost motion movement between 
said cylinder and die slide to permit self-align 
ing adjustment of said cylinder relative to its 
cooperating piston. 

FREDRICH. J. ROOE. 
MERED THR. HATCH. 
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