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3,335,657
PRESS WITH SLIDING BOLSTER AND DIE
CLAMP
Albert Clements, Hamilton, Ohio, assignor to The Minster
Machine Company, Minster, Obio, a corporation of
Ohio
Continuation of application Ser. No. 458,992, May 26,
1965. This application May 26, 1966, Ser. No. 553,251
The portion of the term of the patent subsequent to Oct.
19, 1982, has been disclaimed and dedicated to the

Public
2 Claims. (CL. 100—35)

This application is a continuation application of my
‘copending application filed May 26, 1965, entitled, “Press
with Sliding Bolster and Die Clamp,” Ser. No. 458,992;
which copending- application is- a divisional application
of U.S. Patent No. 3,225,686 entitled, “Press with Sliding
Bolster and Die Clamp,” filed Aug. 30, 1963, Ser..No.
305,693.

This invention relates to'a method of adjusting a press
slide automatically.

Sliding bolster. presses are known in the art and are
employed where, for one reason or another, it is desirable
completely to withdraw from working position in a press,
at least the lower part of the die set after a working stroke
of the press. This might come about on account of the
necessity of removing work members from the die or for
other reasons. Also, sliding bolster presses are employed
where die changes are to be made because the bolster can
readily be withdrawn from the press with the entire die
thereon and this facilitates the work of removing dies
from the press and installing new dies in the press.

Sliding bolsters have also been used in die spotting
presses for readily removing or changing dies.

A particular problem that has always existed in connec-
tion with presses ‘of. this nature has been the operation
or positioning and clamping of -dies in place on the
bolster; and another particular problem has been initial
positioning of the press platen and the clamping of the
upper die portion to the press platen.

The present invention proposes an arrangement for
minimizing the time and effort required to install dies in
a press and to clamp the upper die part to the press platen,
and it-is further proposed by the present invention to
provide an improved sliding bolster arrangement for the
press.

In general, the press according to the present inven-
tion is- designed around what might considered to be a
conventional press frame consisting of a bed, a head, ap-
rights extending between the bed and the head and a
press platen slidably -guided on the uprights. According
to the present invention. at least one, and preferably two
bolsters, are provided which are-slidably guided from
working position on the press bed out of the press bed
to supporting means adjacent the press frame. Each
bolster can thus be provided with a die set externally of
the press which can then be moved into working position
in the press and the upper portion of the die set attached
to the press platen. The bolsters may slide front to back
or left to right through openings in the: uprights.

According to this invention, the connecting of the upper
portion of the die set to the press platen is greatly facili-
tated by providing a ‘detector arrangement that detects
the height of the die set on the bolster and adjusts the
press platen in conformity to the height of the die set
whereby manual adjustment of the press platen into posi-
tion to clamp the upper portion of the die set thereto is
eliminated or, at least, greatly reduced.

The present invention also embodies  power driven
clamping means for clamping-the upper die set to the
platen so that manual operations in connection with secur-

10

20

25

30

35

40

45

50

55

60

65

70

2

ing the upper portion of the die set to the platen are
eliminated.

From the foregoing it will be evident that a primary
object of the present invention is the provision of a greatly
improved sliding bolster press having automatic die clamp-
ing means associated with the platen. ‘

A still further object of the present invention is the
provision of an improved sliding bolster type press hav-
ing automatic clamping means carried by the platen and
a detector for detecting the height of the die set to be
clamped on the press and controlling the positioning of
the press platen.

Still another object of this invention is the provision
of asliding bolster press having detector means for de-
tecting the height of the die set and adjusting the platen
in: conformity therewith, and including control means
for.the sliding bolster so that it will automatically ‘halt
in its movement in the press during the aforementioned
detecting operation.

The foregoing objects as well as still other objects and
advantages of the present invention will become more
apparent upon reference to the. following specification
taken in connection with the accompanying drawings in
‘which:

FIGURE 1 is a somewhat diagrammatic front eleva-
tional view of asliding bolster press according to the
present invention.

FIGURE 2 is a plan sectional view indicated by line

2—2 on FIGURE 1 showing the bed of the press and the
sliding bolsters with the sliding bolsters both in their
‘outermost position.
" “FIGURE 3 is & diagrammatic vertical sectional view
indicated. by line. 3—3 on - FIGURE 1 showing in some
detail the clamping arrangement for the upper portion of
the die and also showing the drive to the bolster plate and
the clamping of the bolster plate to the bed of the press.
" FIGURE 4 is a transverse section indicated by line 4-—4
‘on FIGURE 3.

FIGURE 5 is a sectional view indicated by line 55 on
FIGURE 4 showing a clamp -approaching the top plate
of a die 'which is to-be clamped to:the press slide.

FIGURE 5a is a view similar to FIGURE 5 which

shows the clamp in the position it occupies when the plate
is clamped to the slide.
" FIGURE 6 is a side elevational view of the press: bed
drawn at somewhat enlarged scale and showing the fluid
operated clamp motor. for clamping the bolsters to the
bed and the connections of this motor with the clamping
devices that engage the sliding bolsters.

.. FIGURE 7 .is a vertical. sectional view indicated by
line 7—7 on  FIGURE 3. showing a clamping arm asso-
ciated with the bolster clamping structure.

-FIGURE 8 is a sectional view indicated by line 8-—8
on FIGURE 3 and showing other details in connection
with the bolster clamping arrangement.

FIGURE 9 is a fragmentary sectional view indicated
by line 9—9 on FIGURE 2 and showing the aligning key
means for effecting. precise alignment of each bolster in
the press when the bolster is set down in working position
in the press.

FIGURE 10 is a diagrammatic sectional view showing
the adjustable connection of the slide to the connecting
rods.

FIGURE 11 is a diagrammatic view of an arrangement
according to the present invention showing a die set
loaded ‘on the left hand bolster and: ready to be moved
into working position in the press.

FIGURE 12 is a view like FIGURE 11 but shows the
bolster together with the die set thereon moved into de-
flecting position in the press and with the press slide in
the process of being adjusted-to proper position for re-
ceiving the die set.
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FIGURE 13 is a view similar to FIGURES 11 and 12
but showing the bolster moved completely into the press
into working position therein and clamped to the press
bed. k
FIGURE 14 is a diagrammatic view similar to FIG-
URES 11 thru 13 but shows the press slide lowered into
position for clamping the slide to the top plate of the up-
per portion of the die set. )

FIGURE 15 is a somewhat diagrammatic perspective
view showing one form which the pendulum detector arm
can take. '

FIGURE 16 is a somewhat simplified diagrammatic
representation of an electric control circuit for controlling
the operation of the press and the actuation of the bolsters
and the clamps and the measuring circuit forming a part
of the present invention.

Referring to the drawings somewhat more in detail, the
press according to the present invention comprises the
usual bed 10 and a head 12 with uprights 14 being pro-
vided between the head and the bed. Power means carried
by the head is operable for reciprocating platen 16 which
is carried in the usual manner on the press uprights. The
particular drive means for the platen is not shown, but
it will be understood to comprise a reversible motor con-
nected with a crank shaft having connecting rod means
leading to the platen.

The connecting rod means are so arranged that the ef-
fective length thereof can be adjusted thereby to change
the region of movement of the platen, This can be done
by forming the connecting rod means of portions threaded
together or by having the connecting rod means terminate
in a screw that is threaded into nuts carried by the platen.
By rotating the nuts, the platen can be raised or lowered
for any given position of the driving crankshaft. The exact
manner in which this is done will be described herein-
after.

The press bed 10 is adapted for receiving bolsters, one
of which is indicated at 18 in FIGURE 1. In FIGURE 2
it will be observed that in addition to bolster 18 there is
a second bolster 20 and that each of these bolsters is mov-
able into and out of the press from the side thereof.
Bolster 18, when moved out of the press is received on
a support platform 22, whereas bolster 20 when it is moved
out of the press is received on a supporting platform 24.

Each bolster is provided with wheels 26 on the opposite
side which run in tracks 28 formed in the platforms above
referred to so that the bolsters will move in a predeter-~
mined path into and out of the press. The press bed simi-
larly is provided with tracks 30 which form a continuation
of tracks 28 so that the bolsters are guided throughout
their movement into and out of working position in the
press and can be moved relatively easily.

For moving the bolsters, each is provided on the bot-
tom side thereof with a slot 32 in the side of which is
mounted a long rack 34. This rack 34 meshes with a
pinion 36 mounted on the output shaft of a speed reducer
38, the input shaft of which is driven by a motor 49. As
will be seen in FIGURE 2, there is a drive unit for each
of the bolsters so that they are operable independently of
each other.

During the time that the bolsters are moving into and
out of the press, they are supported on their respective
rollers and are otherwise in spaced relation to the support-
ing platform and the press bed. When the bolsters reach
working position in the press bed, however, it is desirable
for them to be set down on the bed as illustrated in FIG-
URE 3 so that a firm bearing of the bolster on the press
bed will be had in order to transmit pressing forces direct-
ly to the press bed. For permitting the bolsters to set
down on the press bed, the press bed includes vertically
movable track sections on which the rollers 26 are dis-
posed when the bolster is in working position. These mov-
able track sections will be seen at 42 in FIGURES 3, 7
and 8. These sections are normally flush with the re-
mainder of the guiding track portions and are moved
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downwardly when the bolster is in position thereby to
lower the bolster to the press bed whereby the bolster is
firmly supported by the press bed.

The mechanism for moving the track sections vertically
will be seen in FIGURES 1-3 and 6-8, and particularly
in FIGURES 3, 7 and 8. This mechanism comprises an
angular arm 44 pivoted adjacent each movable track sec-
tion and having a portion 46 connected by pivot means
48 with the pertaining track section. Each arm has an-
other portion 50, which other portions are interconnected
by an adjustable drag link 52 so that the arms will move
in unison. One of the arms has a projecting portion 54
connected to the ram of a double acting fluid motor 36.
When the motor is actuated in one direction, it elevates
the track sections and supports them so that they form
roller receiving surfaces flush with the remainder of the
track sections, whereas when the motor is actuated in its
other direction, the track sections are moved to their low-
ered position to lower the bolster to the bed.

As will be seen in FIGURE 6, each arm 44 is fixed to
a shaft 58, and these shafts extend completely through
the bed and have fixed to their other ends corresponding
arms 44 for actuating corresponding track sections at the
opposite side of the bed. These other arms 44 are also
connected by an adjustable drag link 52 so that all of
the track sections are fixed together and will operate in
unison,

Incorporated in each movable track section is a clamping
arrangement for clamping the bolster in its lowered po-
sition. These clamping portions comprise the hook ele-
ments 69 formed on the movable track sections and de-
fining a groove for receiving the projections 62 formed
on the members 64 that are secured to the sides of the
bolsters and support the outer ends of the axles of rollers
26. When the bolster is in position, the projecting portions
62 are located in the grooves defined by the hooks 69 so
that when the track sections are moved, the hooks 60
clampingly engage the projecting portions 62 and lock the
bolster to the bed.

To demonstrate the lowering and clamping action re-
ferred to above, in FIGURE 3 at the left side, the track
section and the bolster are illustrated in elevated posi-
tion, whereas at the right side of this figure, the track sec-
tion and bolster are illustrated in lowered position with
the aforementioned clamping action taking place.

Each of the track sections is vertically slidable in a
space indicated at 66 in FIGURES 7 and 8, and this space
is availed of for receiving the adjacent roller 26, as will
best be seen in FIGURE 8, and this provides a sort of
rest for the roller which assists in locating the roller and
thereby for locating the bolster so that the operation of
lowering the track sections and clamping the bolster in
place will also serve to effect location of the bolster in
the bed.

The actual precision locating of the bolster in the press,
however, is ‘accomplished by the provision of hardened
keys or locator rings 70 set into the press bed, as are in-
dicated generally in FIGURE 2 and in section in FIG-
URE 9. For cooperation with these hardened keys 70,
each bolster has formed on the bed a hardened plug-like
key 72 pertaining to one of the locator rings. In FIG-
URE 9 it will be noted that each key 72 is tapered at an
angle of say 30°, so that slight misalignment of the keys
and rings will be compensated for when the bolster sets
down on the bed, and it will be guided into exact position
on the bed when it is set down and clamped thereto.

As will be seen in FIGURES 3, 4 and 5, the press platen
16 is provided on its underneath side with a plurality of
laterally extending T-shaped grooves 80. These grooves
are availed of for slidably receiving support blocks 82,
which form portions of a clamping arrangement for clamp-
ing the upper portion of a die set to the press platen.

Each support block 82 is connected to 3 pertaining screw
84 that extends from the outside face of the platen to
the region of the center thereof where it is rotatably re-
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ceived in a support block 86 fixed to the platen. At ifs
extreme outer end, each screw. 84 is connected through
a self-locking worm drive 88 with a pneumatic torque
motor 90, or similar source of rotating power such as
an electric motor. The torque motors 90 can therefore
be availed of for reversibly driving screws 84, which will
cause blocks 82 to move toward and away from the center
of the press platen. The self-locking worm drive 88 per-
taining to each screw will lock it in its adjusted position
when the pertaining block through motor 90 is de-ener-
gized.

Each support block 82 comprises a dependent portion
92 formed with a recess opening toward the center of
the platen and at its bottom having a wall portion inclined
upwardly toward the -outside of the press and formed to
define a dove tail gnide way 94. Mounted on each dove
tail guide way is a clamp block 96 which has its upper face
formed in two horizontal steps, the lower -one .of which
is toward the center of the press.

Each clamp block 96 is retained on its pertaining sup-
port block 82 by a screw 98 which provides for move-
ment of the clamp block on its pertaining dove tail guide
way so that when the clamp block is moved on its guide
way it will either move toward or away from.the lower
surface of the platen. Spring means 100 associated with
each clamp block urges downwardly on its pertaining dove
tail guide way.

As will be seen in FIGURES 1 and 4, there may be
-six. of the aforementioned support blocks 82 and clamp
blocks 96 pertaining thereto on each side of the press, and
‘these are availed of for clamping the upper portion of the
die sets of various sizes to the press platen. As will be ex-
plained more fully hereinafter, the die sets are moved into
working position in the press by movement of the bolster

on which the die set is mounted into working position, &

and the platen is automatically adjusted to such a height
that movement of the aforementioned clamping device in-
wardly toward the center of the platen will bring the per-
taining clamp blocks into engagement with the side edges of
the plate on the top of the upper die set and because of the
-inclined surfaces supporting the clamp blocks, the clamp
blocks will move upwardly and clamp the aforementioned
plate tightly to the press platen. The aforementioned self-
locking worm drives will hold the clamping device in po-
sition.

Further, in order. to accommodate the press to die sets
of different sizes, the clamping devices can be operated
in groups so that for clamping small die sets in the press,
only as many clamping devices as are necessary may be
operated. This type of clamp allows for a range of sizes
of both left to right and front to back dies. Other die
clamps on the market do not allow for this but must have a
die adapter plate of the same size for every die used in the
press.

An important feature of the present invention is to

.be found in conection with the automatic adjustment of the
press platen to the proper height for receiving the die set
therein: - The particular ‘manner .in which: this is' accom-
plished will be explained in detail in connection with the

- electrical control circuit for the press, but reference to

“FIGURES 11 thru 14 will serve to indicate in general what
takes place.

Reference to FIGURES 11 thru 14 will show what
takes place in the mounting of a die set in a press accord-
ing to this invention.

In FIGURE 11 the left hand bolster 18 is provided

" with a die set generally indicated at 104 and illustrating
that the lower part 106 of the die set is already fixed to
the bolster plate as by the bolt or clamp means: 108. The
upper portion 118 of the die set includes a clamping
plate 112 at the top thereof.

In FIGURE 11 the press slide 16 is shown at the top
of its stroke, and the dotted line 114 shows the position

“which the slide would occupy at the bottom of its stroke.
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It will be noted that this lowermost position of the slide
is too low for receiving the die set.

FIGURE 12 shows that bolster 18 has been moved
toward the- center of the press until the center of the die
set is about directly beneath the pendulum detector or
measuring arm 116 pivotally suspended at 118 at the top
of the side opening of the press frame. This detector arm
is-deflected by the die set to an angle that corresponds to
the height of the die set.

By means of 2 measuring ¢ircuit to be described here-
inafter, the deflection of the measuring arm together with
the actuation of the limit switch LDS which is engaged
by cam 18z on ilie bolster 18 in its FIGURE 12 position,
makes the measuring system effective and this will pro-
duce movement of the press slide in the proper position
to bring about adjustment of the lowermost position
thereof for receiving the die set. In the particular case
illustrated, since. the bottom position of the slide is too
low for receiving the die set, the slide is adjusted upwardly
as indicated by -arrow 119. When the slide adjusts up-
wardly to a position where its lowermost position When
the slide is at the bottom of its pressing stroke will receive
the die set, the adjustment is terminated automatically,
and the bolster can then move into working position, and
is automatically clamped to the bed.

FIGURE 13 shows the bolster 18 moved into working
position and with: the bolster clamped tight against the
press bottom. by .the clamps previously referred to and
which clamps are formed on the movable. track sec-
tions 42.

After the bolster 18 has reached working position in
the press and the bolster is clamped to the press bottom,
the press slide is moved to its bottom stroke :position,

-which position is illustrated in FIGURE 14, and there-

after the several clamps carried by the slide -are actuated
to clamp the top plate of the upper portion of the die set
to the press slide.

The nature of the particular detector arm referred to

‘above will be better seen in FIGURE 15 wherein the arm

116 will be seen to be associated with a resistor element
136 by way of a movable arm 132. This arm moves along

‘the resistor element as the pivot type detector arm 116 is

moved in detecting the height of the die set being put in
the press.

As will be seen in the drawings, there is a. detector
element located in each of the side openings of the press
so that die sets can be introduced into the press from
either side “and . automatic adjustment of the minimum
daylight openings of the press will take place for receiving
the particular die set.

In connection with the adjustment of the press platen
or slide in response to deflection of either of the detector

arms, what occurs is that a reversible electric: motor 120

(FIGURE 10) operates through a drive train 122 to actu-
ate a nut 124 threadedly engaging a screw 126.pinned
by a pin 128 to the lower end of connecting rod. 131,
the upper-end of which is connected to a throw of the
drive crankshaft of the pregs. Nut 124 is-clamped in the
platen or slide 16 by clamp means. 133 so that, as the

.nut rotates, the effective length of the pertaining connect-

ing rod is- adjusted. Normally, there are at least two of
the connecting rods 131, and each will have a scréw-and

-nut associated therewith.

Reference now. to-the FIGURE 16 will show how .the
automatic operation of the press is carried out.

In FIGURE 16 the power lines are indicated at L1
and L2, and connected therebetween is the reversible
motor . 134. connected for driving crankshaft 136 that
causes reciprocation of the slide 16 in the press. frame.
Motor 134 is conirolled in- its forward direction when:the
press is operating normally by relay R1, which is adapted
for being energized by closing of ‘the switch 137. The
relay can be deenergized by opening stop switch 138. The
cycle of the relay according to any predetermined pattern
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or schedule can be accomplished by a control arrange-
ment 140 of conventional design which can provide for
single cycle operation of the press or manual operation
thereof or automatic or any other manner desired.

Motor 134 is also adapted for being controlled in its
forward direction by switch 142 which will cause the
motor to run in the forward direction until limit switch
LS2 is opened by the crankshaft at the uppermost limit
of its travel. Similarly, a switch 144 can be employed
for running motor 134 in the reverse direction, and the
motor will run in this direction until the slide reaches
the bottom of its stroke when the crankshaft opens limit
switch LS3 and stops anotor 134.

As has been mentioned before, each bolster has asso-
ciated therewith its own individual driving motor. Motor
40 pertains to the left hand bolster 18, while the motor 41
pertains to the right hand bolster 26. Each of these motors
is reversible for selectively driving the bolster into or out
of the press.

For controlling bolster motor 4@, there is a relay R2
which, upon energization by closing switch 158, will cause
the bolster motor 40 to run in a direction to move bolster
18 toward the center of the press. Relay R2 has a holding
circuit extending through limit switch LBI positioned for
being opened by bolster 18 when it is in working position,
so that the relay R2 will automatically be deenergized
when bolster 18 reaches working position in the press.

Movement of the left hand bolster outwardly is accom-
plished by energization of relay R3 which can be ener-
gized by closing of switch 154. The holding circuit for the
coil of relay R3 is completed through a blade of limit
switch LBO, which is positioned to be actuated into open
position by the left hand bolster in its outer position.

The right hand bolster 20 has an arrangement for
reversibly energizing its drive motor 41 which is identical
with that for bolster 18. The arrangement for bolster 20
includes the bolster in relay R4 energizable by switch
156 and having limit switch RBI in its holding circuit.
The right hand bolster out relay is R5 which is energized
by switch 158 and with a limit switch RBO in the hold-
ing circuit,

In order to carry out the die height detecting operation,
however, energization of either of the bolster in relays
R2 or R4 will not be accompanied by complete inward
movement of the pertaining bolster; but instead, the per-
taining bolster will come to a halt in an intermediate de-
tecting position with the detecting arm engaging the top
of the die set. This is brought about by actuation of the
pertaining one of limit switches LDS or RDS, the former
pertaining to the left hand bolster and the latter pertain-
ing to the right hand bolster.

These switches which will be seen in FIGURE 11 are
actuated during inward movement of the pertaining bol-
ster by respective cams 18z and 20a when the pertaining
bolster reaches detecting position, but are passed idly by
the said cams of the bolsters when they are moving out-
wardly from the press. It would also be possible to make
these switches ineffective during outward movement of the
bolsters by arranging normally closed contacts of re-
lays R3 and RS in the circuit to timer T. Closure of either
of limit switches LDS or RDS will complete a circuit to
a timer T.

When the timer is energized, a blade T1 closes and
completes a circuit to the coil of a relay R6, which closes
its blade 160 to complete a circuit to a bridge circuit 162
which forms the measuring device for detecting the die
height. Also blades 161 and 163 in circuit with motors
40 and 41 open and the motor which is running will
come to a halt. Bridge circuit 162 has in one of its legs
thereof the resistances 130L and 136R pertaining to the
detector arms 116L for the left hand side of the press
and 116R for the right hand side of the press, respective-
ly. The resistances 136R and 130L are arranged for being
made selectively effective by including in circuit at 130R
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8
a normally open blade of relay R2, and by including in
circuit ‘with resistance 130L normally open blade of relay
R4. In this manner only, the adjustable resistor pertain-
ing to the side of the press into which = bolster is being
moved will be effective.

In another leg of the bridge is a resistance 164 that is
provided with an adjustable slide contact 166 that is con-
nected to the slide adjusting motor 12¢ for being ad-
justed thereby.

Any condition of unbalance established in the bridge
circuit 162 by deflection of one or the other of the de-
tector arms 11SL or 116R will be reflected in a voltage
difference across the bridge terminals, which can be uti-
lized for actuating one or the other of relays R7 or R7".
R7 will be energized for a condition of unbalance in one
direction, indicating, for example, a die height above a
predetermined amount, whereas R7’ will be energized to
indicate a die height below a predetermined amount. Re-
lay R7 when energized closes its blade 168 and ener-
gizes slide motor 120 in a direction to cause the slide to
move upwardly relative to the crankshaft. Relay R7’, on
the other hand, when energized, closes its blade 170, and
this will canse slide motor 120 to run in a direction to
adjust the slide downwardly relative to the crankshaft.

Relay R7 has another normally closed blade 172 which
is in series with a second normally closed blade 174 of
relay R7’. These blades are in circuit with a blade T2 of
timer T and the coil of a relay R8. Timer blade T2 is
arranged to close some time after the closing of the afore-
menticned time plate T1 so that, after the energizing
circuit is made effective, timer blade T2 will close. But
at this time, if an adjusting cycle is taking place, closing
of blade T2 will be without effect. However, upon the
adjusting operation being completed and a condition of
balance being established in bridge circuit 162, both of
relays R7 and R7" will be de-energized, and this will com-
plete a circuit through timer blade T2 to the coil of relay
R8, causing this relay to open and its blade 176 to open,
which is in circuit with the coil of relay R6. This will de-
energize relay R6, which will close blades 161 and 163,
which will again energize the bolster motor of the bolster
that is moving into the press, whereupon the bolster will
continue toward the center of the press.

As soon as the bolster runs off the one of limit switches
LDS and RDS which is closed, timer T will be de-ener-
gized and its pertaining blades will open.

At this time the bolster is ready to be clamped to the
bed, and the solenoid S1 pertaining to the valve 564 con-
nected to the bolster clamp is energized. Solenoid S1 is
connected for being energized by a circuit which passes
through a normally closed blade 180 of the right hand
bolster out switch 158 and a normally closed blade 182
of the left hand bolster out switch 154. From blade 182
the circuit extends to a contact 184 which is closed by
switch LBI when the left hand bolster is completely in.
From a point between blades 180 and 182 there is a con-
nection to a second contact 186 of limit switch RBI that
is closed when the right hand bolster is completely in.

The movement of either bolster to working position in
the press will thus cause energization of the clamp sole-
noid 81, whereas the depressing of either of the bolster
out switches 154 and 158 will effect de-energization of
the clamp solenoid S1 so that the bolster will be un-
clamped and can move out of the press. As soon as either
bolster commences to move out of working position in
the press, dts pertaining switch LBI or RBI will drop
closed and thereafter the clamp solenoid will remain de-
energized. -

In the manner described above, either bolster can be
selectively moved into or out of the press and will be
automatically clamped to the press bed when it reaches
working position, and, also, each bolster will stop in an
intermediate position when moved into the press and an
automatic detection and measuring and slide adjusting
operation will take place at the completion of which the
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bolster will continue its movement into working position
in the press.

After the bolster carrying a die set has been moved
into working position in the press, the crankshaft 136 is
operated to its downstroke position, as by operation of
switch 144 and, on account of the adjustment of the slide
during the aforementioned detection -operation, the slide
will be positioned close to the top plate of the upper part
of the die set and will either be in position for clamping
to the slide, or, at the most, 2 minor adjustment of the
slide .will .be necessary to bring it into the proper posi-
tion for aitaching the upper part of the die set thereto.

In connection with any manual adjustments necessary
on the slide motor, the manual switches 190 and 192 can
be availed of for reversibly energizing motor 120.

With the bolster carrying the die set now in working
position in the press and clamped to the bed, and with
the press slide moved to its down stroke position and,
if necessary, adjusted to a position close to or even en-
gaging the top plate of the upper die, the clamping op-
eration can now be carried out. This is done by actuating
the clamp motors 99 to move the clamps inwardly to en-
gage the edges of the top plate of the upper part of-the
die set. Inasmuch as die sets will vary in size, an arrange-
ment is provided for actuating only the number of clamps
that are required to hold the die set in place.

This is done, as will be seen in FIGURE 16, by a se-
lector switch 208 which is movable from an off position
into any of three other positions, in the first of which
four of the clamp motors 90 can be made effective, in the
second of which eight of the clamp motors be made effec-
tive, and in the third of which twelve of the clamp motors
can be made effective. In the drawing it will be under-
stood that there are reversing valves pertaining to -the
clamp motors and that these are double solenoid oper-
ated so that what the switch 200 controls is the groups
of solenoids pertaining to the valves of the motors to be
actuated and, specifically, the solenoids which produce
inward movement of the clamp motors.

The solenoids pertaining to the valves that produce
outward movement may all be connected in parallel so
that all of the clamps will move outward simultaneously.
As mentioned, the motors 90 are pneumatically operated
stall motors and can come to.a halt when energized with-
out there being any damage to the motor or the parts
which it is driving.

In the clamp circuit, the clamping is effected by ad-
justing switch 200 to the desired position and then clos-
ing a switch 202 which: completes an energizing circuit
to an air valve control solenoid 204 which will initiate a
supply of air for the valves of the clamping motors.
Switch 206 is then closed and this will effect energization
of the ones of the solenoids which will produce inward
movement of the clamps that are selected by the switch
200. The selected clamps will then move inwardly and
engage the edges of the top plate of the die, as will be
seen in FIGURE 5. When the clamps are driven ‘com-
pletely inwardly, the clamp blocks 96 ride up their in-
clines and pull the aforementioned top plate tightly
against the surface of the slide.

According to the present .invention, the clamping of
the top plate is then made secure by closing a switch 208
which energizes the timer TC. This timer has blades TC1
and TC2 which operate simultaneously and which, upon
energization of the switch 208 in the slide, will de-ener-
gize the clamp in solenoids and energize the clamp out
solenoids. The in solenoids are under the control of blade
TC1 and are indicated at 219, and the out solenoids are
indicated at 212. This operation of the blades TC1 and
TC2 will bring about a short retracting movement of the
clamp, and thereafter blades TC1 and TC2 will cooper-
ate to again de-energize the out solenoids and emergize
the in solenoids, and the clamps: again will' be ‘driven
against the top plate of the die set and the clamping of
the die set to the press slide has thus been made certain.
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The screws 84 will hold the clamp blocks in adjusted po-
sition so that there is no tendency for the top plate to
come loose from the stide. However, in order to prevent
any accidental loosening of the top plate from the slide,
timer TC has a third blade TC3 which, following the
aforementioned action of retracting and then advancing
the clamp blocks, opens the circuit leading to the air valve
solenoid 204 and closes a circuit to a motor 214.

Motor 214 drives a cam 216 which periodically closes
a switch 218 to effect energization of the valve solenoid
204 on a cyclic basis. With this arrangement there is a
periodic supply of -air under pressure to the air motors
to set the clamps tightly in the event that any thereof
have loosened, and immediately after this the air is again
cut off until switch 218 is closed. This provides for pe-
riodic checking of the tightness of the clamps, and re-
quires little power, and represents an advantageous safety
feature in connection with the automatic clamping ar-
rangement of the. present invention.

The present invention thus provides for a simple rapid

- labor-saving arrangement for changing dies in a press,
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and an arrangement which is particularly conserving of
the press working time, because a’ minimum  amount of
press down time is required for changing dies. The new
die to be put into the press is secured to the bolster plate
which is out while the press is still working and, when
the new die is to be put into the press, the press slide
is moved to its down stroke position, the old die is un-
clamped by operation of the clamp motors by closing
switch 207, the platen is then moved to its up stroke
position, the bolster that is in the press is then moved
out of the press, and the bolster that is out of the press
is then moved toward the center of the press. As explained
before, the bolster moving into the press will halt in an
intermediate position while a measuring and slide adjust-
ing operation takes place. When this adjusting operation
is completed, the bolster moves on into working position
and the press. operator can then move the slide to down
stroke position, make any minor adjusiments necessary
to the slide position, clamp the new die set in place to the
press slide, and the press is ready to be placed in op-
eration.

All the foregoing steps can be carried out rapidly and
conveniently .so that not only is labor saved, but harm-
ful accidents are avoided, which might damage expen-
sive die sets or cause injury to personnel and the maxi-
mum working time of the press is available.

It will be understood that this invention is susceptible
to modifications in order to adapt it to different usages
and conditions; and accordingly, it is desired to com-
prehend such modifications within this invention as may
fall within the scope of the appended claims.

T claim:

1. The method of adjusting the operative length of an
adjustable- connecting rod which operates a slide on a
press in accordance with the height of a die set mounted
on-a movable bolster in said press, comprising the steps
of:

(a) mounting a die set on a movable bolster;

(b) moving the bolster and mounted die set toward

its working position in the press;

(¢) detecting the height of the die set relative to a
reference level of the press at a predetermined inter-
mediate point adjacent the working position in the
movement of the bolster and die set toward its work-
ing position;

(d) adjusting the operative length of the connecting
rod, and thereby the operative stroke of the slide, as
a function of the detected height of the die set rela-
tive to such reference level;

(e) operating the slide to its stroke position;

(f) and connecting the operated slide to the upper por-
tion of the die set.

2. The method of claim 1 and comprising the further

steps of:
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(a) stopping the bolster and die set prior to their reach-
ing the working position in the press;

(b) and detecting the height of the die set relative to
the reference level while the bolster and die set are
stopped.

References Cited

UNITED STATES PATENTS

2,234,401 7/1943 Kimball o _____ 53—75
2,550,928  5/1951 KAaY - ccooooeeeee 53—75 10
2,818,798  1/1958 DeyKin oo 100—257

3,002,479
3,028,531
3,045,402
3,078,751
3,111,100
3,134,350
3,162,232

10/1961
4/1962
7/1962
2/1963

1171963
5/1964

1271964

i2
Johansen et al. ______ 72—412
Heiberger et al. ... 318—29
Keely et al.
Hill . 100—53 X
Georgeff . 72—414
Danlyetal, - 72—414

Munschaure et al. —_ 100—257 X

BILLY J. WILHITE, Primary Examiner.
W. A. SCHEEL, Examiner.



	Page 1 - Drawings
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Bibliography/Abstract/Description
	Page 10 - Description
	Page 11 - Description
	Page 12 - Description
	Page 13 - Description/Claims
	Page 14 - Claims

