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13 Claims.

This invention relates to presses of the type
having a platen which descends during a work-
ing movement, and particularly to a safety de-
vice therefor, by which accidental and uninten-
tional descent of the platen will be effectively
prevented.

An object of the invention is to provide an im-
proved press of this type with which accidental
and unintentional descent of the platen from
starting position will be effectively prevented;
with which the safety device will be automatical-
ly rendered ineifective when the press controls
are operated to cause a normal and intended
descent of the platen, and with which injury to
the press and platen will be prevented if the
safety member is not removed before a power
actuation of the platen during a working descent
OCCUrs. .

Another object of the invention is to provide
an improved safety device for a hydraulic press
of the type in which the platen descends during
a working movement, which may be applied to
existing presses without material change therein,
and with only minor changes in the controls,
which will effectively prevent objectionable, ac-
cidental and unintentional descent of the platen,
with which -the manner of operating the press
will not be changed, and which will be relatively
simple, compact, dependabie and inexpensive.

Other objects and advantages will be apparent
from the following description of two embodi-
ments of the invention, and the novel features
will be particularly pointed out hereinafter in
connection with the appended claims.

In the accompanying drawings:

Fig. 1 is a side elevation, partly in section, of
part of a hydraulic press having this improved
safety device applied thereto;

Fig. 2 i3 a similar view of a portion of the
same, illustrating the safety member as in re-
tracted or non-obstructing position, and also
an intermediate position of the platen during
its descent;

Fig. 3 is a sectional elevation of a portion of
the same and iliustrating the mechanism for re-
tracting the safety member, the section being
taken approximately along the line 3—3, Fig. 1;

Fig. 4 is a sectional plan of the same, the sec-
tion being taken approximately along the line
4—4, Fig. 1;

Fig. 5 is an elevation of a portion of the press
of Fig. 1, but with a slight modification of the
abutment with which the safety device coop-
erates, and illustrating one manner of adjusting
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the safety device for different elevated positions
of the platen; and,

Fig. 6 is a schematic drawing and wiring di-
agram illustrating the manner in which the
safety device is removed automatically from ob-
structing  position when the usual controls are
operated to initiate a downward, power-actuated
movement of the platen.

In the embodiment of the invention illus-
trated in Figs. 1 to 4 and 6, the press [ is of the
hydraulic type in which the platen 2 descends
in a working movement, and is hydraulically ac-
tuated in both vertical directions in the usual
manner of hydraulic presses.. A safety pin 3 is
suitably mounted in the frame of the press for
movement laterally of the direction of movement
of the platen into and out of a position in which
it obstructs the descent of the platen from its
selected vertical or elevated position, and for
convenience, this safety pin 3 may bhe mounted
for reciprocation in an aperture or passage 4 in a
side plate 9 of the press. Secured to the under
side of the platen 2 is a depending bracket or
extension 6 which preferably is located somewhat
to one side of the platen, so as {o clear the base
1 of the press, or at least clear any dies (not
shown) that may be placed on the base T when
the dies (not shown) carried by the platen 2 en-
gage those carried by the base 1. The pin 3 is
disposed in a position slightly below the lower
end of the bracket 6 when the platen is in its
elevated or starting position, but in ifs path of
travel in the descent of the platen.

The pin 3 extends through the wall 5 of the
press to the exterior thereof, and its outer end
is received in the forked end 8 of a bell crank
lever 9 which is pivoted by a pin {0 upon bracket
arms or bearings {1 that are fixed to a frame
12 attached fo one side of the press, such as to
one side plate 5. A pin 13 extends through the
outer end of the pin 3 and passes through slots
{4 in the arms of the forked end of the bell crank
lever, the slots being elongated lengthwise of the
bell crank arm so as to provide for free swinging
cf the bell crank lever upon reciprocation of the
pin 3.  The other arm of the bell crank § is
formed of parallel bars I8 which straddle a core
i6 of an electromagnet 11. A pin I8 passes
through apertures or slots in the bars 15 and
the core 16 to provide a pivotal connection be-
tween them. It will be understood that the ap-
ertures in the bars 15 through which the pin {8
extends are elongated lengthwise of the bars 15,
so that the pin 18 may move therein without
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binding during the rocking of the bell crank
lever. :
A weight 19 is suspended by a rod 28 from the
core 16 so as to mormally pull the core 16 in
a direction out of the electromagnet 17 and to
yieldingly urge the pin 3 intc obstructing position
with respect to the platen 2. The bracket 6,
during the descent of the platen 2, moves across
the opening 4, in which the pin reciprocates, as
shown in Fig. 2, so that if the electromagnet is
deenergized after descent of the platen has
started, the pin 3 will merely engage or ride
against the side face of the bracket 6, and the
bracket 6 will slide across the end of the pin
3 without being materially retarded thereby.
The depending arm of the bell crank 9 is pro-
vided with a laterally extending pin 2f which,
when the electromagnet (7 is energized to rock
the bell erank 9, engages with a roller 22 rotat-
ably mounted in the forked end of a switch arm
23 which is carried by a shaft 24 projecting out-
wardly from a limit switch within the switch box
25, ‘Within the box 25, is an ordinary Ilimit
switch, which, is. moved into closed position by
the rocking of the arm 23 thereof, whenever the

bell crank 9 is actuated to retract the pin 3 into.

the position shown in Fig. 2, that is, out of ob-
structing position with respect to the platen 2.
When the weight {9 rocks the bell crank 8, fol-
Iowing deenergization-of the solenocid (7, the pin
21 releases the roller 22, whereupon the arm 23
of the switch is spring-actuated, as usual in this
type of switch, back into its open circuit posi-
tion shown in Fig. 1.

In Fig. 5, the arrangement is the same as in
Figs. 1-4, except that the bracket 6 is replaced
by a vertical rod §a which has a threaded portion
threaded axially through a worm wheel 26 which
is rotatabkly confined between the lower face of
the platen 2 and a bearing member 27. A worm
screw 28 is rotatably mounted in the member 27
and meshes with the worm wheel 26, so that
whenever the worm screw.28 is rotated, such as
by a tool applied to the end 29 thereof, the worm
wheel 26 will be rotated in one direction or the
other, and because of its threaded connection to
the rod 8a, will elevate or lower it, and thus de-
termine the position in the descent of the platen
where the rod 6a engages the safety pin 8. This
permits of limited adjustment of the rod 8¢ which
forms a portion of the platen 2 that engages the
safety device or safety pin 8, so: that the same
safety device may be utilized when the platen is
returned to different retracted or elevated posi-
tions.

Referring now to Fig. 6 I have 1llustrated
means by which the safety pin 3 may be retracted
ocut of obstructing position whenever a working
descent of the platen 2 is desired. Power lines
L’ and I?, which may, for example, carry a 550
volt ‘current, are connected through a contact
switch 38 with the solenoid 17 by wires 32 and
33, it being understood that the contact switch
38 is in series with one of the wires, such as 23.
This contact switch may be of any suitable type,
such as one having a bridge arm 34 which is
normally. retracted by a spring 35 into open cir-
cuit position, but which may be shifted by a core
or rod 36 into closed position connecting con-
tacts 37 and 38. 'The core or rod 36 is actuated
by a relay solenoid 38 in a manner to carry the
bridge 34 into engagement with contacts 31
and 38.

Line wires L3 and 14 also may be provided for
supplying: a lower voltage current, such as: 110
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volts, to operate the usual press controls. The
line wire L3 may be connected by wire 40 to one
side of a normally open switch 41, the other side
of which is connected by a wire 42 to the relay
solenoid 39. The other side of the solenoid 39
is connected by a wire 43 to the line wire L&,
The wire 48 is also connected to one side of a

_ normally open switch 44, the other side of that

10

15

20

25

30

35

40,

45

50

65

60

65

70

75

switch being connected by a wire 45 to one side
of the limit switch 25, the other side of that limit
switch being connected by wire 46 to a press cir-
cuit control relay 41. The other side of the re-
lay 41 is connected by wire 48 to the wire 43 lead-
ing tc the line wire L4, The armature 48 of the
relay 47, when operated by energization of the
relay 47 closes a circuit between wires 59 and 5i,
which lead to the operating controls of a hy-
draulic press by which the platen 2 is caused to
move in one direction or the other, or remain
stationary.

Such controls are well known in the art, and
since they do not of themselves form any part
of the present invention, they have been omitted
in the interest of clarity. Examples of such con-
trols are found in my prior Patents Nos. 2,034,157
of Max. 17, 1936; 2,062,196 of Nov. 24,.1936 and
2,072,141 of Mar. 2, 1937, to which reference may
be had for further details. It will be understood
that in connection with my prior patent No. 2,-
034,157, above mentioned, the platen will be pro-
vided with a constant hydraulic pressure tend-
ing to retract it instead of having retracting hy-
draulic pressure applied intermittently to the
platen, both of which are well known in the art.
In my Patent No. 2,084,15%, the switch 80 thereof
corresponds to the switch 49 of Fig. 6 of this ap-
plication. In my prior Patent No. 2,062,196, the
switches 79 and 82 thereof are replaced by the
switch 48 of Fig. 6 of this application. In my
prior Patent No. 2,072,141, the switch 11 thereof
corresponds to the switch 49 of the relay 471 of
this application.

It will be understood that the bracket 6 in
Figs. 1 and 2 enables the device to be applied
to presses already sold and.in use, and prefer-
ably several brackets 6 of different lengths may
be ‘employed for different die set-ups because it
may be desirable to operate the press with the
platen 2 into different positions when fully open.
In new presses, brackets 6 of different lengths
may also be employed, or the screw 6a may be
employed and adjusted to different positions so
as to correspond to the brackets 6 of different
lengths. The pin 3 is made of such a.size that in
case the platen accidentally or unintentionally
closes against or descends by gravity action upon
the pin, such as permitted through leakage of
the hydraulic actuating liquid, the platen will be
held by the pin 3 against further descent, but if
through any inadvertance the hydraulic power
should be applied to the platen which causes the
descent of the platen by hydraulic pressure be-
fore the pin 3 is retracted, the pin 3.will shear
under some very light load from the platen, so
that no damage will be caused to the equipmeént.
Therefore, the pin 3 will be sufficiently strong
to carry the weight of the ram, platen and upper
dies without shearing, but will shear easily if a
light load is applied to the platen beyond that
which normally urges the platen 2 downwardly
by gravity. o

It is quite customary in such hydraulic presses
to. provide two starting push buttons, so that
both hands of the operator must be out of the
press before-the-press can be started in operation.
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Accordingly, the two starting switches 41 and 44
serve as this starting safety device, and it is
necessary to use both hands to close the switches
4{ and 44 and hold them closed until the platen
2 has begun its descent. When the switches 41
and 44 are closed to start a movement of the
plate 2, a circuit is closed by the switch 41 be-
tween the line wires L3 and L¢ through the switch
&1, contactor solenoid 28, using the relatively low
voltage actuating current. 'The switch 44 also
completes.a circuit between the wires 40 and 45,
but since the limit switch 25 is then in open
circuit position because the safety device 3 is in
obstructing position with respect to the platen 2,
the circuit through the switch 44 and limit switch

§ will not be entirely completed. The comple-
tion of the circuit through the switch button 41,
however, causes the energization of the contac-
tor solenoid 39, and the latter pulls the bridge
34 into contact with the contacts 87 and 88 and
completes a circuit for the relatively high voltage
current from line wires I’ and L2, through the
solenoid 7.

The solenoid 17, when energized in this man-

. ner, retracts the safety pin 8, and when the pin
3 has been fully retracted from obstructing po-
sition, it operates the limit switch 25 to close it.
This compietes the ecircuit for and energizes the
press controlling relay 47, and this reiay 47 then
closes the switch 4§ forming part of the operat-
ing controls of the hydraulic press which initiates
a downward movement of the platen under hy-
draulic pressure. It is only necessary to keep
the switches 41 and 44 closed until the bracket
6 or the screw 8a has passed over the end of the
safety pin 3 so as to keep the pin 3 retracted,
even though the solenoid i7 is then deenergized.

The pin 3 and the bell crank 8 together may
be considered as a safety device which is op-
erated by the solenoid {7 and which, when op-
erated, in turn operates the limit switch. The
safety device is particularly useful on high speed,
self-contained hydraulic presses where the press
ram and plates drop until the pilot valve is ac-
tually reversed at the end of a return movement
of the platen to the upper position, and the rate
at which the platen drops unintentionally will
depend upon the amount of leakage from the
usual controlling valve (not shown) and past the
rings or packing on the end of the ram. Such
unintentional or accidental dropping. of the
platen is objectionable for safety reasons, and
this device overcomes such cbjiecticnable drop-
ping.

It will be understoed that various changes in
the details and arrangements of parts, which
have been herein described and illustrated in
order tc explain the nature of the invention,
may be made by those skilled in the art within
the principle and scope of the invention as ex-
pressed in the appended claims.

T claim as my invention:

1. In a downwardly acting press of the type
having a movable platen which descends under
power actuation during s working movement and
freely under gravity when released, and which
is power elevated at the end of a working move-
ment, the improvement therein which comprises
a safety member mounted for movement into and
out of the path of travel of said platen in its
downward movement from said elevated position,
said member having a size which normally sup-
ports the weight of said platen and resists ifs
free descent when released without shearing,
but which is sufficiently small to bhe readily
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3
sheared by said platen without further damage
to the press mechanism when power is applied
to said platen to cause its descent, means for
retracting said safety member from obstructing
position, and means rendered effective by said
safety member only after that member has been
retracted from obstructing position for making
possible the application of power to said platen
to initiate a descent of the platen.

2. In a hydraulic press of the type having a
platen which descends during a working move-
ment and is elevated back to starting position
at the end of a working movement, the improve-
ment therein which comprises a safety member
mounted for movement into and out of a posi-
tion in which it obstructs descent of the platen
beyond a predetermined distance from its said
starting position, means for retracting said safe-
ty member, a limit switch operated by said safety
member when it is out of platen obstructing po-
sition, means including an electric circuit and
a starting switch for initiating a descent of said
platel. and having its circuit controlled jointly
by said limit switch and said starting switch,
whereby a working descent of said platen cannof
be initiated until said safety member has been
removed from obsiructing position with respect
to said platen.

-3. In a hydraulic press of the type in which a
platen is hydraulically operated in a descending
direction during a working movement and is ele-
vated back to starting position at the end of a
working movement, the improvement therein
which comprises a safety member shiftable into
and out of a position in which it obstructs a
descent of said platen below a predetermined
extent from said starting position, power means
for removing said safety member from obstruct-
ing position, a control member for rendering said
power means effective to remove said safety
member from obstructing position, a limit switch
operated by said safety member when it is out
of obstructing position with respect to said platen,
means for causing a hydraulically actuated de-
scent of said platen and having a contrclling
circuit therefor including in series therein said
limit switch, a control switch also included in
said circuit, whereby said control switch and
limit switch must both be operated to cause a
descent of said platen, and the descent of said
platen will be prevented until said safety mem-
ber has been moved out of obstructing position
with respect to said platen.

4. In a hydraulic press of the fype in which a
platen is hydraulically operated in a descending
direction during a working movement and is ele-
vated back to starting position at the end of a
working movement, the improvement therein
which comprises a safety member shiftable into
and out of a position in which it obstructs a
descent of said platen below a predetermined
extent from said starting pesition, power means
for removing said safety member from obstruct-
ing position, a control member for rendering
said power means effective to remove said safety
member from obhstructing position, a limit switch
operated by said safety member when it is out
of obstructing position with respect to said
platen, means for causing a hydraulically ac-
tuated descent of said platen and having a con-
trolling circuit therefor including in seriss there-
in said limit switch, a control switch also in-
cluded in said circuit, whereby said control switch
and limit switch must both be operated to cause
a descent of said platen, and the descent of said




4
platen will be prevented until said safety member
has been moved out of obstructing position with
respect to said platen, said safety member being
of a size which will prevent the descent of said
platen through gravity pressure thereon when
said platen is merely free to descend and which
will be sheared easily by any material hydraulic
pressure théreon through said platen when said
platen is hydraulically actuated in its working
descent. :

5. In & hydraulic press of the type in which a
platen is hydraulically operated in a descending
direction during a working movement and in a
reverse direction to starting position, the im-
provement therein which comprises a. pin mount-
ed in the frame of the press and reciprocable
endwise into and out of a position in which it
obstructs. 2. descent of said platen below a pre-
determined extent from said starting position,
an electromagnet, a bell crank lever operated by
said electromagnet and connected to said pin
for retracting it out of obstructing position, &
circuit for said electromagnet and having a con-
trolling switch therein, a relay controlling said
switch, a limit switch operated into closed posi-
tion. by said bell crank when the pin is shiffed
‘out of obstructing position with respect to said
platen, means for causing a hydraulically ac-
tuated descent of said platen and having a con-
trolling circuit therefor including said limit
switch in series therein, a manually controlled
circuit for said relay, a manually operated switch,
and means controlled jointly by said manually
operated switch and said limit switch for con-
trolling the hydraulic actuation of said platen
and operable to prevent descent of said platen
under hydraulic actuation until said pin has been
moved out of obstructing position with respect
to said platen.

6. In a downwardly acting press of the type
having a movable platen which descends during
a. working movement and is held in elevated po-
sition between working movements, -and power
means to move the platen in both vertical direc-
tions, the improvement therein which comprises
a safely member supported and mounted for
movement into and out of a position in which it
obstructs the platen to inflexibly arrest its de-
scent, means for continuously urging said safety
element into obstructing position, means for re-
tracting and holding said member out of obh-
structing position, separate and selective means
for confrolling the power means for moving the
platen, and means for ccoperating with said se-
lective means and said retracting means to ren-
der said selective means incapable of initiating
a; descent of the platen when the safety member

. is in obstructing position.

7. In a downwardly acting press of the type
having a movable platen which descends during
a working movement and is held in elevated po-
sition between working movements, and power
means to move the piaten in both vertical direc-
tions, the improvement therein which comprises
a safety member supported and mounted for
movement into and out of a position in which it
obstructs the platen to inflexibly arrest its de-
scent, means for retracting and holding said
member out of obstructing position, separate and
selective means for controlling the power means
for moving the platen, and means cooperating
with said selective means and said retracting
means to render said selective means incapable
of: initiating a descent of the platen when the
safety member is in obstructing position.
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8. In a downwlardly acting press of the iype
having a movable platen which descends during
a working movement and is held in elevated po-
sition between working movements, and power
means to move the platen in both vertical di-
rections, the improvement therein which com-
prises a safety member supported and mounted
for movement into and out of a position in which
it obstructs the platen to inflexibly arrest its
descent, means for continuously urging said safe-
ty element into obstructing position, means for
retracting and holding said member out of ob-
structing position whenever said retracting
means is activated, separate and selective means
for controlling the power means which causes
travel of said platen, and means cooperating with
said separate and selective means, said retract-
ing means, and said means urging the safety
element into obstructing position for rendering
said selective means incapable of initiating a
descent of the platen when said safety member
is in obstructing position and capable of initiat-
ing such descent when said safety member is out
of obstructing position.

9. In g hydraulic press of the type having a -
vertically movable platen which descends during
2 working movement and is held in elevated po-
sition between working movements, and power
means for moving said platen, the improved
safety device therefor which comprises a safety
member supported and disposed for movement in
a direction laterally of the direction of travel of
the platen into and cut of a position in which it
obstructs the descent of said platen, said member
being of a size to easily support the weight of
the platen, but small encugh to be sheared by
the moving platen when power is applied there-
to, means for retracting said member from ob-
structing position, separate and selective means
for controlling said power means, means inter-
acting between said retracting means and said
selective means to normally prevent initiation
of a power actuated descent of the platen when
the safety member is in obstructing position and
to render said power controlling means operable
to initiate a descent of the platen when said
member is retracted from obstructing position.

10. In a downwardly acting hydraulic press of
the type having a vertically movable platen and
fluid actuated means for moving said platen in
both directions, an improved safety device for
preventing fall of the platen under influence of
gravity due to leakage of the holding fluid which
comprises a safety member mounted for move-
ment in a direction laterally of the direction of
movement of said platen into and out of the path
of travel of said platen, said member being of a
size to easily support the platen when acted upon
solely by the forces of gravity, and small enough
to be readily sheared by the platen without fur-
ther damage to the press when any appreciable
hydraulic cperating power is applied thereto, and
means for retracting said member from said path,
and means rendered effective by the retraction
of said member from safety position for making
possible the application of said operating power
to said platen.

11. In a press of the type having a movable

laten which descends during a working move-
ment and is held in any of a plurality of different
possible elevated positions when the platen is
retracted between working movements, and
power means to move the platen in both vertical
directions, a safety member mounted for move-
ment into and out of a safety position in which
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it obstructs descent of the platen, and means
movable with said platen and having a surface
disposed to abut against said safety member in
its safety position when said platen is retracted
and thereby cause said obstruction of the platen’s
descent, said element being adjustable on said

platen by substantial amcunfs in the direction .

of travel of the platen so as to become effective
to obstruct descent of the platen at any selected
one of said different elevated positions represent-
ing a limit of retraction for said platen.

12. In a press of the hydraulic type having a
reciprocable platen which is hydraulically op-
erated in both vertical directions, descends dur-
ing a working movement and is held in any se-
lected one of a plurality of different possible ele-
vated positions between working movements
representing different limits for retraction of
said platen, a safety member mounted for move-

ment into and out of a safety position in which it o

obstructs descent of the platen, and abutment
means mountable on said platen and engageable
with said safety member at approximately any
selected one of said different retracted positions

10
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of said platen, to become effective to obstruct
descent of the platen at any of said limits of
retraction,

13. In a downwardly acting press of the type
having a. movable platen which descends during
a working movement and is held in elevated po-
sition between working movements, and power
means to move the platen in both vertical direc-
tions, the improvement therein which comprises
a safety member supported and mounted for
movement into and out of a position in which
said member of itself obstructs descent of the
platen and directly and positively arrests further
descent of said platen, means for retracting and
holding said member out of obstructing position,
separate and selective means for controlling the
power means for moving the platen, and means
cooperating with said selective means and said
retracting means to render said selective means
incapable of initiating a descent of the platen
when the safety member is in obstructing posi-
tion.

THOMAS F. STACY.




