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57 ABSTRACT 
The punch press has two rigidly interconnected frame 
parts on which are arranged respective table bodies 
displaceable axially relative to each other by hydraulic 
pressure, and which serve to clamp on two tool parts. 
A first frame part is formed with a chamber receiving 
two pistons coaxially movable relative to each other, a 
first piston being connected to a piston rod and the 
second piston embracing the piston rod and forming 
part of the first table body mounted for displacement 

on the first frame part. The piston rod and first table 
body are selectively lockable on the first frame part, 
so that there can be used selectively, in the press, ei 
ther tools which work with a cutting die movable rela 
tive to the first table body and a fixed pronged ring or 
tools which work with a fixed cutting die and a mov 
able pronged ring. A reversing device has two comple 
mentary and relatively movable spacers whose relative 
adjustment determines whether or not the first table 
body can be locked in the first frame part. One spacer 
has a series of spaced apertures therein and the other 
has a series of correspondingly spaced pins thereon 
engageable in the apertures in one adjusted position of 
the spacers but not in the other adjusted position of 
the spacers. First and second pressure fluid supply 
passages in the first frame part supply pressure fluid to 
respective opposite sides of the first piston and the 
first piston, when charged through the first passage, is 
locked to the first frame part along with the piston 
rod, with such locking not being effected when pres 
sure fluid is supplied to the first piston through the 
second passage. An operating lever is provided to ef 
fect relative adjustment of the spacers, and cooper 
ates, in respective end positions, with two limit 
switches controlling the exciter circuits of respective 
electromagnets operating a reversing valve in respec 
tive opposite directions. The reversing valve, in a first 
end position of the operating element, supplies pres 
sure fluid to the first passage and, in a second end po 
sition of the operating element, supplies pressure fluid 
to the second passage. The first table body is locked to 
the first frame part by the spacers in the second end 
position but not in the first end position. 

10 Claims, 5 Drawing Figures 
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1. 

PRECISION PUNCH PRESS 

FIELD AND BACKGROUND OF THE INVENTION 

The invention is directed to a precision punch press 
with two rigidly connected frame parts on which are ar 
ranged two table bodies which can be displaced by hy 
draulic means axially toward and away from each other 
and which serve to clamp on two tool parts. A cylindri 
cal chamber is formed in the first frame part, and re 
ceives therein two pistons movable coaxially relative to 
each other, with the first piston being connected to a 
piston rod and the second surrounding or embracing 
the piston rod and forming part of a displaceable first 
table body arranged on the first frame part. The piston 
rod and first table body are lockable selectively on the 
first frame part so as to be able to use, in the press and 
selectively, tools which work with a cutting die mov 
able relative to the table body and a fixed pronged ring 
or tools which work with a fixed cutting die and a mov 
able pronged ring. 

In a press of this type, which is known, either the pis 
ton rod or the table body must be fixed by screws or the 
like on the frame part in order to change the type of 
tool, and this is inconvenient and time-consuming. In 
addition, a hydraulic system which serves to charge the 
press with pressure fluid, and valves, must be provided 
to take into account the new type of tool, and wrong 
connections are not impossible. 

SUMMARY OF THE INVENTION 

The invention avoids these disadvantages by provid 
ing a reversing device which has two complementary 
spacers that can be adjusted relative to each other, and 
whose relative displacement determines whether the 
table body can be locked on the frame part or not. Fur 
thermore, first and second passages are provided in the 
frame part and communicate with the cylindrical 
chamber, and through which pressure fluid can be sup 
plied to one or the other side of the first piston so that, 
when the cylinder is charged through the first passage, 
the first piston, and thus the piston rod, are locked on 
the frame part and, when the charge is effected through 
the second passage, the piston and the piston rod are 
not locked. An operating element for the relative dis 
placement of the complementary spacers is provided, 
and cooperates, in each of its end positions, with a re 
spective one of two limit switches controlling the ex 
citer circuits of respective electromagnets of a revers 
ing valve. The reversing valve, in a first end position of 
the operating element, supplies pressure fluid to the 
first passage and, in a second end position of the oper 
ating element, to the second passage. The table body is 
fixed by the spacers on the frame part in the second end 
position and is not fixed in the first end position. 
Merely by actuating a single operating element, for ex 
ample, by turning a lever, the press is thus switched in 
hydraulically and mechanically completely from one 
type of tool to another. 

In a preferred embodiment of the precision press ac 
cording to the invention, it is possible to compensate 
the shortening of the cutting die, both in operation with 
a movable cutting die and in operation with a fixed cut 
ting die, and which shortening occurs during regrind 
ing. Hitherto, this has required an extremely difficult 
and time-consuming adjustability, with the insertion of 
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distance or spacer washers. With the invention, such 
adjustment is effected in a very simple manner, for ex 
ample, by turning a crank. 
An object of the invention is to provide an improved 

precision punch press. 
Another object of the invention is to provide such a 

precision punch press which can be simply and easily 
switched between a first condition for operating with 
one type of cutting die and second condition for oper 
ating with another type of cutting die. 
A further object of the invention is to provide such 

a precision punch press whereby shortening of a cutting 
die can be compensated in a very simple manner and 
in a very short time. 
For an understanding of the principles of the inven 

tion, reference is made to the following description of 
a typical embodiment thereof as illustrated in the ac 
companying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
In the drawing: 
FIG. 1 is a vertical sectional view through a precision 

punch press, embodying the invention, taken along the 
line I-I of FIG. 2, and illustrating operation with a tool 
including a movable cutting die; 
FIG. 2 is a cross-sectional view of the press along the 

line II-II of FIG. 1; - 
FIG. 3 is a partial sectional view, similar to FIG. 1, 

but illustrating only the upper part of the press as in 
operation with a tool with a fixed cutting die; 
FIG. 4 is a somewhat schematic representation of a 

part of a reversing device in the position for operation 
with a movable cutting die; and 
FIG, 5 is a somewhat schematic representation simi 

lar to FIG. 4 but illustrating the operation with a fixed 
cutting die. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawing, the illustrated precision 
punch press has a frame 1 consisting of a lower frame 
part 2, an upper frame part 3 and four columns 4 which 
connect parts 2 and 3 with each other. In lower part 2, 
there is formed a cylindrical cavity 5 in which there is 
arranged a piston 6 connected, by a piston neck 8 pass 
ing through a bore 7 of part 2, to a lower table body 9. 
Table body 9 has four bores 10 by which it is guided on 
columns 4. The table body 9 likewise is formed with a 
cylindrical cavity 11 in which there is arranged a piston 
12 disengageably connected, by a piston neck 14 
guided in a bore 13 of body 9, to an ejector die 15, 
which is part of the tool. Lower frame part 2 and lower 
table body 9 actually consist of at least two or three 
parts connected with each other by suitable fastening 
means such as screws, and which is necessary for as 
sembly reasons, but which is not necessary for under 
standing the method of operation of the press and 
which is therefore not represented. The same holds 
true for other parts of the press to be described herein 
after, and it will not be mentioned specifically again. 
Frame part 2 is formed with two passages 16 and 17 

serving to supply pressure fluid to the lower and upper 
working surfaces, respectively, of piston 6. Further 
more, a passage 18 is formed in table body 9 to supply 
pressure fluid to the lower working system of piston 12, 
and a passage 19 in table body 9 serves to vent the 
upper part of cylindrical cavity 11. A lower tool part 21 



3 
is clamped on the top surface 20 of table body 9 by 
means of screws, which have not been shown. Lower 
tool part 21 has a bore 22 for passage of ejector die 15. 

An annular upper tool part 25 is clamped on the bot 
tom surface 23 of an upper table body 24, and its un 
derside is formed with an annular series of prongs 26 
with which a metal strip 27, to be treated, is pressed 
against lower tool part 21 before the punching out. In 
the two tool parts 21 and 25, there are provided, later 
ally of metal strip 27, two or more pairs of correspond 
ing holes 28 and 29 which receive guide bolts 30 to as 
sure exact guidance of parts 21 and 25 during the clos 
ing movement of the press. 
Upper frame part 3 is formed with a cylindrical cavity 

31 in which are arranged two pistons 32 and 33 through 
which extends a hollow axle 34 corresponding to a pis 
ton rod, piston 32 being axially displaceable along axle 
34. However, piston 33 is connected to axle 34 for joint 
axial movement there with, but its axial position on axle 
or piston rod 34 is adjustable. For this purpose, there 
is provided a bush 35 whose lower end bears on a 
shoulder 36 of hollow axle of piston rod 34, and whose 
upper end is retained by a ring 37 secured thereon. 
Bush 35 has a male thread 38 engaging a female thread 
39 of piston 33. A chain wheel 30 is secured to the 
upper end of bush 35 and is engaged by a chain, which 
has not been shown, forming part of a schematically in 
dicated kinetic connection 41 to an adjusting crank 42. 

In order to avoid turning of hollow axle or piston rod 
34 relative to lower piston 32 when bush 35 is screwed 
up or down in piston 33, a key 43, extending in a longi 
tudinal direction and secured on axle or piston rod 34, 
engages a longitudinal groove 44 of piston 32. At the 
bottom end of axle or piston rod 34, there is secured a 
cutting die 45, belonging to the tool, securement being 
effected by means of a screw 46 passing through hollow 
axle 34 and having its head 47 bearing on the upper end 
of axle or piston rod 34. As a rule, cutting die 45 is not 
round, and this is the reason why a rotation of hollow 
axle 34 is not admissible. It will be clear that the cutting 
edge of lower tool part.21 must have a fit with the op 
posite cutting edge of the cutting die 45. 
Lower piston 32, and a piston neck 49 arranged in a 

bore 48 of upper frame part 3, form part of upper table 
body 24. Piston neck 49 consists, as can be seen from 
FIG. 2, of four sectors 49a, separated from each other 
by wide slots 50 in which are engaged four radial arms 
51 projecting from axle or piston rod 34, a downwardly 
extending bolt 52 being secured on each arm 51. The 
four bolts 52 engage a corresponding number of bores 
53 which extend in table body 24 from the bottom end 
of slots 50 to the bottom surface 23 of table body 24. 
The bolts 52 themselves do not prevent rotation of axle 
of piston rod 34, so that key 43 is provided only for 
safety, in case of a small elastic deformation of parts 51 
and 52 or in case of play in the bores. 
On a wide annular shoulder 54 of table body 24, pro 

vided under piston neck 49, there is arranged a dis 
tance or spacer washer 55 embracing piston neck 49, 
and washer 55 has an annular series of eight equidistant 
holes 56. In FIGS. 1 and 4, washer 55 is so positioned 
that its eight holes 56 are aligncd with a corresponding 
number of complementary pins 57 which project from 
a lower annular surface of frame part 3. Pins 57 do not 
prevent an upward movement of table body 24 corre 
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4 
sponding to the height of distance or spacer washer 55, 
because they can enter into holes 56. However, if 
washer 55 is angularly displaced into the position of 
FIGS. 3 and 5, its holes 56 are no longer aligned with 
pins 57, so that pins 57 prevent an upward movement 
of table body 24 by engaging distance washer 55, so 
that the latter is locked on frame part 3. 
Washer 55 can be turned by means of a lever 58 

which serves, at the same time, to actuate two limit 
switches 59 and 60 arranged on upper table body 24, 
and which are not visible in FIGS. 1 and 2. Switch 59 
is closed in the end position of lever 58 as shown in 
FIG. 4, and switch 60 is open, while, in the end position 
of lever 58 shown in FIG. 5, the opposite is true. 
Switches 59 and 60 are arranged in the exciter circuits 
of respective electromagnets 61 and 62 of a schemati 
cally represented known reversing valve 63 having 
three switching positions. 

In a first position of reversing valves 63 shown in FIG. 
1, and corresponding to closing of switch 59 and open 
ing of switch 60, valve 63 connects a source 64 of pres 
sure fluid through a line 65 to a first passage 66 formed 
in upper frame part 3. At the same time, valve 63 con 
nects a second passage 67, formed in the upper frame 
part 3, through a line 68 to oil sump 69. 

In the second position of valve 63, shown in FIG. 3, 
and which corresponds to closing of switch 60 and 
opening of switch 59, valve 63 connects source 64 
through line 68 to passage 67 and oil sump 69 through 
line 65 to passage 66. 

In the central position of valve 63, which has not 
been shown and which corresponds to the case where 
lever 58 has not been turned into one of its end posi 
tions, both passages 66 and 67 are connected with oil 
sump 69, while source 64 is completely shut off so that 
admission of pistons 32 and 33 is impossible, if holes 56 
and complementary pins 57 are in overlapping posi 
tion. - 

Passage 67 opens directly into the upper end of cylin 
drical chamber 31. However, passage 66 is connected, 
through a packing sleeve 70, to a passage 71 extending 
paraxially through piston 33. The upper end of sleeve 
70 is secured in frame part 3 and the lower end of 
sleeve 70 engages in an annular enlarged recess 72 of 
passage 71, so that sleeve 70 prevents escape of pres 
sure fluid above piston 33 and permits, at the same 
time, axial displacement of piston 33 in cylindrical 
chamber 31 between the end positions shown, respec 
tively, in FIGS. 1 and 3. 
The press, as so far described, and provided with 

tools 21, 15, 25 and 45 as shown in FIG. 1, and whose 
cutting die 45 is movable relative to table body 24 serv 
ing to clamp pronged ring 25, works in the following 
manner. From source 64, pressure fluid flows through 
control valve 63, line 65 and passages 66 and 71 con 
nected by packing sleeve 70 to the underside of piston 
33. Piston 33 is pressed against the upper end wall 73 
of cylindrical chamber 31, and piston 32 is pressed 
against a bottom shoulder 74 of the latter. When pres 
sure oil is supplied now in the lower frame part 2 to cy 
lindrical chamber 5, through passage 6, and lower 
table body 9 is thus moved upwardly by its piston 6, the 
press closes, at first, the lower tool part 2 bearing, 
through plate 27, against pronged ring 25, and the an 
nular prongs 26 penetrate into plate 27. During further 
upward movement of piston 6 which, as a working pis 
ton, does the work necessary for the cutting movement, 
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upper table body 24 is moved upward through pronged 
ring 25 against the pressure prevailing above piston 32, 
and spacer pins 57 enter into holes 56. Cutting die 45, 
which bears through axle or piston rod 34, bush 35 and 
piston 33 on wall 73, and thus on upper frame part 3, 
does not participate in the movement of upper table 
body 24 and therefore cuts plate 27. 

Pressure fluid is now fed to passage 17 so that lower 
table body 9 is lowered. By supplying piston 12 with 
pressure fluid through passage 18, ejector 15 is actu 
ated and, after a corresponding feed of metal strip 27, 
the cycle is repeated. 
Referring now to FIG. 3, a cutting die 75 is clamped 

firmly on the lower surface of upper table body 24, 
while prongs 26 are arranged on a ring 76 moving rela 
tive to body 24 and from which four bolts 77 extend up 
wardly and connect ring 76 with bolts 52 projecting 
downwardly from arms 51 of axle or piston rod 34. As 
mentioned above, spacer pins 57 now rest between 
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holes 56 on washer 55, so that an upward movement of 20 
table body 24 is prevented. Pressure fluid flows through 
passage 67 above piston 33 into cylindrical chamber 
31, and piston 33 therefore presses piston 32 against 
shoulder 74. 
The lower part of the press, which is omitted in FIG. 

3, is the same as in FIG. 1, except that the lower parts 
15 and 21 of the tool must naturally match the upper 
parts 75 and 76. During the working stroke of working 
piston 6, the press is first closed again and the prongs 
26 are pressed into plate 27. Pronged ring 76, which 
bears through parts 77, 52, 51,34 and 35 on upper pis 
ton 33, thus yields upwardly, the force of working pis 
ton 6 overcoming the force exerted by the pressure 
fluid on piston 33, so that cutting die 75, fixed on table 
body 9, cuts metal plate 27. 

It should be explained, at this point, why an adjust 
ability of the axial position of axle 34 with respect to 
piston 33 is provided. This adjustability has the purpose 
of compensating the shortening of the cutting die 
caused by the regrinding of the cutting end face of the 
cutting die 45 or 75. Heretofore, it was necessary to 
place spacer washers between the die and axle 34 or 
table body 24. This was a very time-consuming opera 
tion which had to be done, as a rule, once or twice a 
day. In the precision punch press embodying the inven 
tion, however, it is necessary only to turn crank 42 so 
far that the end face of the die comes in contact with 
the corresponding calibrating templet. 

In a tool with a movable cutting die 45, a hollow axle 
that cannot be readjusted by grinding would be too 
short. Bush 35 therefore must be screwed down in pis 
ton 33, carrying along hollow axle 34 correspondingly. 
In a tool with a fixed cutting die 75, bolts 53 would be 
too long after grinding. Consequently, bust 35 must be 
screwed up in piston 33, taking along hollow axle 34 
and thus also arms 51 and bolts 52. 
The foregoing decription should make clear that the 

design of the upper part of the press is of paramount 
importance in the invention. However, since a horizon 
tal base could be used instead of vertical columns 4 for 
rigidly connecting the two frame parts 2 and 3, the 
claims will mention not an upper and lower frame part 
but more generally a first and second frame part, table 
body and the like. 
Complementary spacers 55 and 57 need not neces 

sarily consist of a perforated rotatable spacer washer 
55 and an annular row of pins 57 fitting into the holes 
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6 
56. In a square frame, for example, suitable marginal 
recesses could be provided instead of holes for receiv 
ing pins, and such a frame could be displaced by means 
of any operating element from one end position into 
the other. 
While a specific embodiment of the invention has 

been shown and described to illustrate the application 
of the principles of the invention, it will be understood 
that the invention may be embodied otherwise without 
departing from such principles. 
What is claimed is: 
. In a precision punch press of the type having two 

rigidly interconnected frame parts on which are ar 
ranged respective table bodies which can be displaced 
axially relative to each other by hydraulic pressure and 
which serve to clamp on two tool parts, a first frame 
part being formed with a cylindrical chamber receiving 
two pistons coaxially movable relative to each other, 
with a first piston connected to a piston rod and the 
second piston embracing the piston rod and forming 
part of the first table body mounted for displacement 
on the first frame part, the piston rod and the first table 
body being selectively lockable on the first frame part, 
whereby there can be used selectively, in the press, ei 
ther tools which work with a cutting die movable rela 
tive to the first table body and a fixed pronged ring or 
tools which work with a fixed cutting die and a movable 
pronged ring: the improvement comprising, in combi 
nation, a reversing device having two complementary 
and relatively movable spacers whose relative adjust 
ment determines whether or not said first table body 
can be locked in said first frame part; first and second 
pressure fluid supply passages in said first frame part 
connected to said cylindrical chamber on respective 
opposite sides of said first piston in a manner such that, 
when pressure fluid is supplied through said first pas 
sage to charge said first piston, said first piston and said 
piston rod connected thereto are locked to said first 
frame part, with such locking not being effected when 
pressure fluid is supplied through said second passage 
to charge said first piston; an operating element for ef 
fecting relative adjustment of said complementary 
spacers; and two limit switches cooperable with said 
operating element in respective end positions of the lat 
ter, and controlling the exciter circuits of respective 
electromagnets operating a reversing valve in respec 
tive opposite directions; said reversing valve, in a first 
end position of said operating element, supplying pres 
sure fluid to said first passage and, in a second end posi 
tion of said operating element, supplying pressure fluid 
to said second passage; said first table body being 
locked to said first frame part by said spacers in said 
second end position but not in said first end position. 

2. In a precision punch press, the improvement 
claimed in claim 1, in which said movable spacers com 
prise a first plate shiftable by a lever constituting said 
operating element and formed with a plurality of uni 
formly spaced apertures therein, said first plate being 
arranged on said table body; the other spacer compris 
ing a series of pins having a uniform spacing corre 
sponding to the uniform spacing of said apertures and 
engageable into the apertures, said pins projecting from 
said first frame part; said pins being aligned with said 
apertures in said first end position and being out of 
alignment with said apertures in said second end posi 
tion. 
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3. In a precision punch press, the improvement 
claimed in claim 2, in which said first spacer is a ring 
rotatable by said lever and resting on a shoulder of said 
first table body, said ring being formed with a series of 
equidistant apertures therethrough; said other spacer 
comprising a ring of pins having an equidistant spacing 
equal to the equidistant spacing of said apertures. 

4. In a precision punch press, the improvement 
claimed in claim 1, in which said piston rod is a tubular 
member; the movable cutting die, during press opera 
tion with a movable cutting die, being secured by a 
screw extending through said tubular member and hav 
ing its inner end threadedly engaged with the movable 
cutting die and a head on its outer end bearing against 
the outer end of said tubular member. 

5. In a precision punch press, the improvement 
claimed in claim. 4, in which said tubular member has 
radial arms projecting laterally therefrom; axially di 
rected bolts on said radial arms extending into aligned 
bores through said first table part; the movable pronged 
ring, during press operation with a fixed cutting die, 
being formed with axially directed second bolts extend 
ing through said bores and bearing on said first 
mentioned bolts. 

6. In a precision punch press, the improvement 
claimed in claim 1, including means restraining rota 
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8 
tion of said piston rod relative to said first table body; 
and an externally threaded bush embracing said piston 
rod and threadedly engaged in said first piston 
whereby, upon rotation of said bush, said piston rod is 
adjusted axially relative to said first piston. 

7. In a precision punch press, the improvement 
claimed in claim 6, including means restraining axial 
movement of said bush relative to said piston rod. 

8. In a precision punch press, the improvement 
claimed in claim 7, including a driving element secured 
at an outer end of said bush projecting from said first 
frame part; an externally accessible adjusting element; 
and a kinematic connection between said driving ele 
ment and said adjusting element, whereby said piston 
rod can be adjusted axially relative to said first piston 
to compensate a shortening of the cutting die caused by 
regrinding a movable or fixed cutting die. 

9. In a precision punch press, the improvement 
claimed in claim 1, in which said first pressure fluid 
supply passage includes a packing sleeve fixedly se 
cured in said first framc part and extending into a pas 
sage extending paraxially through said first piston. 

10. In a precision punch press, the improvement 
claimed in claim 5, in which said first table body is 
formed with radial slots receiving said radial arms. 
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