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1

This invention relates to improvements in a
power stop device for power presses of the general
type disclosed in my Patent MNo. 2,062,692 .of
Deecember 1, 1938, and which may be used for
. bunching, shearing, forging and similar opera-

tions.

In power presses of this type, a block is pro-
vided which is movable into an operative posi-
tion between the tool carrying member or plunger
and a ram or reciprocatory member when it is
desired to force a topl into engagement with the
work. It has been found desirable to place this
bloek into its operative position only when the
ram is near the end of its upward movement, or
movement away from the work.

One of the objeets of this invention, conse-
quently, is to provide means for accomplishing
this purpose. Tt is 2lso an object of this invention
to provide a gtop member which prevents move-
ment. of the block into its operative position, and
whiceh is moved outf of its stopping position when
the ram approaches the end of its movement
away from the work. .

It has also been found in presses of this type,
that when the work is of a nature which is diffi-
cult for the tool to punch or cut, the sudden re-
lgase of pressure on the tool due to its passing
through the work, results in a downward force
on the tool and the plunger on which the tool is
meunted. This force produces serious strains on
parts of the press and a resulting objectionable
noise, and if the plunger is not properiy connected
with the ram which actuates the same and which
restores the plunger to its upper position, this
connection is very apt to be damaged.

Consequently, another ohject of this invention
is to: provide a construction which will ensure
@ secure connection hetween the plunger and
‘the ram before the tool has penetrated the work,
so that the forces resulting from the tool pass-
ing through the work will be transmitted di-
rectly to the ram without damage to the con-
nection. A further object of this invention is
ta provide a construction by means of which a
dog or paw! which forms a connechion hetween
the plunger and the ram for enabling the ram to
litt: the tool from the work, is released for en-
gagement with the ram hefore the ram begins
its downward movemsnt to force the tool through
the work. It is also an cobject to release the
pawl for engagement with the ram by means of
the block, when the block moves into itg oper-
ative position. A further object is to provide
an improved construction for holding the pawl
out of engagement with the ram, and for mov-
ing the pawl clear of the ram when the pawl
has disengaged the ram.
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A further object is to provide a press of this
type in which the tool carrying member or
plunger is-so constructed that the tool may read-
ily be adjusted toward the work before the ram

‘actuates the plunger, and in which the plunger,

when thus adjusted, cannot be raised by the ram;
also to provide a power press which may be used
with fools differing materially in length; also
to provide a press of this type with a plunger or
tool carrying member which can readily be ad-
justed to float freely in its guide regardless of
the weight of the tool mounted. thereon: also
to provide means of improved construction: for
limiting the downward movement of the plunger
in case the pawl fails to conneet the plunger
with the ram.

Other objects and advantages will. be apparent
from the following description of one embodi-
ment 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 a portion of a power press embodying this
invention.

Fig. 2 is a fragmentary sectional elevatmn
thereof, on line 2—2, Pig. 1.

Pig. 3 is a fragmentary sectional plan view
thereof, on ling 3—3, Fig. 2.

Fig. 4 is a fragmentary sectional elevatlon
thereof similar to Fig. 2, but showing the parts
in different vositions..

Pig. 5 is a fragmentary seeticnal elevation
thereof similar to that shown in Fig. 3, but show-
ing the parts in different positions.

Fig. 6 iIs ‘a fragmenfary sectional elevation
thereof, on line 6-—8§, Fig. 4.

In Fig. 1, 1D represents the frame of the press,
which in the particular construction shown by
way of example, comprises a pair of plates ar-
ranged substantially parallel to each other, and
on which the parts of the mechanism are
mounted. ¢! represents the ram of the press
which in the construction shown ig arranged to
move stbstantially vertically in any suitable or
desired manner. This ram or movable member
is pivoted on one arm of a lever 12 fulerumed
in a bearing {4 oa the frameé 10 of the machine.
The other arm of this lever is pivotally con~
nected te a link {5, which may he reciprocated
in any desired manner to irapart oseillatory mo-
tion to the lever {2. The other end of the link
18 may, for example, be formed to cooperate with
an eccentric (not shown) in a manner similar to
that shown in said Patent No. 2,062,692,

The frame of the machine may have n-suitable
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tool support {7 mounted thereon con which a die
or other suitable tool 18 may be secured in fixed
relation to the machine and (9 represents a punch
or other movable tool arranged to cooperate with
the stationary die 18. 'These tools may be re-
placed by tools of other types. The punch or tool
19 may be secured in any suitable or usual man-
ner to a plunger 20, which is vertically movable in
a stationary head or plunger guide {6 rigidly se-
cured on the frame of the machine. During the
operation of the machine, the plunger 26 is nor-~
mally disconnected from the ram |1 except when
a block 21 is moved into operative position by the
operator between a part of the plunger and the
lower end of the ram. This movement of the
block may be effected through any suitable mech-
anism, such for example as a foot treadle (not
shown) connected with an actuating rod 22. This
block is movable rearwardly into an inoperative
position as shown in Fig. 1, out of the path of
movement of the ram. When a pull is exerted on
_the actuating rod, for example, by depressing the

10

foot treadle the block 21 may be moved forwardly .

- into its operative position, such as shown in Fig.
8, in which it will be located between the lower
end of the ram 1§ and a part of the plunger 20.
When the block 21 is in its operative position, the
ram in its downward movement will engage the

“block and through the medium of the block will
force the plunger 20 downwardly to the lower
1imit of its working stroke.

Any suitable means may be provided for mov-

‘ing the block 21 into and out of its operative posi-

tion between the ram and the plunger, and in the’

construction shown, the block is moved into its
- operative position by applying a pull downwardiy
on the actuating rod 22. The upper end of the
.rod 22 is pivoted to one arm 25 of the bell crank
“lever pivoted at 26 on the frame of the machine.

The other arm 24 of this bell crank lever ig pivot-

ally connected to one end of a link 28, the other
end of which is pivotally connected to an arm 29
of a second lever pivoted at 30 on the frame of
the machine. This lever has another arm 31 to
which one end of & link 33 is pivoted, the other
end of this link being pivotally connected to the
block 2{ in any suitable manner. Consequently,
when the actuating rod 22 is pulled downwardly,
it will be noted that the link 33 will push the
block 21 to the left in Fig. 1, so that the same
moves into the operative position shown in Fig. 6.
A counterweight 34 is provided on an arm 35
which is suitably secured to the lever connecting
the links 28 and 33 so that this counterweight or-
finarily urges the block 21 into its inoperative
position shown in Fig. 1. Any other means for
vieldingly urging the block 21 into its inoperative
position may be provided, if desired.

The block 21 is guided to move on a flat surface
of the plunger 28, and the block may be guided in
its movement in any suitable or desired manner.
In the construction shown, the block is provided
at.opposite sides thereof with flanges 36 which ex-
tend into grooves 37 formed. in the plunger 26.

“The upper face of the block is preferably shaped
_to receive the lower end of the ram {{, for ex-
ample, by providing the upper face of the block

‘with a concave surface into which a correspond-
ihgly shaped convex lower end of the ram I| may
seat when the block is in operative position.

- It has been found very desirable for proper op-
eration of the press to provide means for stop-
ping the movement of the block 2{ into operative
position at all times except when the ram {1 is
near its upper position. In order to accomplish
this, a stop is provided which will lock or prevent
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movement of the block actuating mechanism in a
direction to move the block into operative posi-
tion, except when the plunger is in or near its up-
per position, and in the construction shown for
this purpose, I have provided a bell crank lever 48
pivoted at 41 on the frame of the machine and
biased to swing in a clockwise direction in Fig. 1.
This may be accomplished by means of an arm
42 which is relatively heavy so that this bell
crank lever will tend to swing into the position
shown in Fig. 1. The upper lever arm 31 is pro-
vided with a tooth 43, and the weighted stop arm
42 is provided with a similar stop tooth 44 which
will engage with the tooth 43 when the ram ff is
out of its upper position. By swinging the bell
crank lever 40 about its pivot in a counterclock-
wise direction, as seen in Fig. 1, the stop shoulder
or tooth 44 will be moved out of engagement, with
the tooth 43, and thus permit the actuating
mechanism to move the block 21 info its opera-
tive position. This shifting of the bell crank
lever 40 out of its stop position may bhe sccom-
plished in any suitable or desired manner, and in
the construction illustrated, the lever 12, to which
the ram {1 is pivoted is provided with a projection
45 which is arranged to swing the bell erank lever
48 when the ram I{ is near its upper position.
For this purpose, the bell crank lever 40 is pro-
vided with an arm 48 extending into the path of
movement of the projection 45. Preferably a set
serew 47 is provided on the arm 426 in position to
be engaged by the projection 45 and this set screw
may be adjusted so that the shoulder 44 will swing
out of engagement with the shoulder 43 at a time
when the ram is near its upper position. 48 rep-
resents a lock nut by means of which the set
serew may be secured in its adjusted position.
In the operation of this portion of the press,
when downward pressure is exerted on the ac-
tuating rod 22 to move the block 21 into its opera-
tive position, such movement of the actuating rod
22 and the links and levers connected therewith
will be stopped until the shoulder 44 moves out

- of engagement with the shoulder 43, which will

happen only when the ram is near its upper po-
sition, whereupon further movement of the ac-
tuating rod results in the positioning of the block
21 in its operative position. When pull on the
operating rod 22 is released, the weight 34 will
automatically pull the block 21 out of its opera-
tive position between the ram and the plunger, so
that the press will not repeat, except when the
operator maintains a downward pull on the
rod 22.

In power presses of this type, the block when
in operative position serves only to move the
plunger downwardly, and a pawl is commonly
provided which connects the plunger with the
ram in such manner that the ram moves the
plunger upwardly to disengage the tool {9 from
the work. In the construction shown for this
purpose, the plunger 20 is of substantially U
shape, see Figs. 3 and 4, and includes two up-
wardly extending arms 50 and 5i between which
the ram (i reciprocates. A pawl 52 is pivotally
mounted on the leg 50 of the plunger, the pawl
having a ram engaging tooth 53 which is formed
to enter into a notch or recess 54 in the ram, the
paw! being weighted or otherwise biased so that
the tooth 53 thereof normally swings into en-
gagement with the notch 54 in the ram. ’

It has been found desirable to release the pawl
for engagement with the ram while the ram is at
or near the upper portion of its stroke so that
the ram and the plunger will be fully locked to-
gether by means of the pawl before the punch
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nenetrates the work. This has been found very
desirable, but particularly so when the work is
of a nature which is difficult to punch or shear,
for the reason that when heavy pressure is ex-
erted by the ram on the plunger and puneh, then,
when this pressure is suddenly released by the
punch rassing through the work, the punch and
plunger tend to continue this downward move-
ment after penetrating the work. This down-
ward impulse of the plunger after penefrating
the work subjects the mechanism fo severe
strains and causes objectionable noise. It is very
desirable, therefore, to provide mechanism for re-
leasing the pawl for engagement with the noteh
%4 in ample time before the punch penetrates the
work, so that the paw! will seat fully in the notch
when the pressure on the plunger is released.
In the constrution shown for this purpose, the
pawl i3 normally held out of engagement with the
ram by means of a retaining or locking pin 37
which is arranged in an aperture extending from
the lower face of the plunger upwardly into the
leg 58 and into a recess or opening 58 in which
the pawl 52 is arranged. For this purpose, the
pawl is provided with a relatively flat downwardly
facing edge portion 5% which is so located as to
be engaged by the upper end of the pin §7. A
spring 60 in the aperture of the plunger engages
the lower end of this pin and yieldingly urges the
pin into its upper or pawl locking or holding posi~
tion, a set screw 64 engaging the lower end of the
spring 88, to enable the spring to be compressed.
Means are provided for moving the locking pin
downwardly against the action of the spring 88
when the block 21 is moved into its operative
position to be engaged by the ram. In the con-
struction shown for this purpose, the locking pin
87 is of substantially circular cross section and a
portion thereof is cut cut from the side of the
pin, thus leaving a nortion 82 of the locking pin
of subgtantially semi-circular eross section. This
cut-out portion terminates at its lower end in an
inclined surface 64 which is formed to engage
with a pusher member 65 arranged to slide in a
transversely extending aperture §8 formed in the
‘lower portion of the leg 58 of the plunger. The
rusher member has an inclined face §7 engaging
with the inclined face 84 of the lock pin. When
this lock pin pusher membper is in the position

shown in Fig. 2, the locking pin 57 is free to be ;

moved into its vpper position by means of the
spring 68, thus engaging the fat surface 59 of
the pawl and holding the pawl oul of engagement
with the ram. When the pusher member €5 is
moved to the left into the position shown in Fig.
4, the cooperating inclined faces of the locking
pin and pusher member will result in downward
movement of the locking pin, thus permibting
the pawl to swing aboui its pivot ixito the nosi-
tion shown in PFig. 4, in which the paw! is free
to engage the recess 54 of the ram:, thus forming
g connection between the plunger and the ram
which holds the plunger against downward move-
ment relatively to the ram and also enables the
ram to move the plunger upwardly after the same
has completed its working stroke.

The movement of the pusher member 6§ is
"preferably effected by means of the hloek 21 in
any suitable or desired manuer. In. the con-
struetion shown for this purpose, the pusher
member, which extends crogswise of the direction
of movement of the block, is provided with an
end portion which extends into the path of move~
ment of the klock 24 and this end portion is
provided with an inclined surface 70, which is
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‘formed to coeperate with an inclined surface T

of the block. When: the block is cub off engage-
ment with the pusher member; a5 shown in Fig.
3, the spring §& will move the locking pin: in its
upper position; and the eooperating inelined: faces
64 and &7 wilt cause the pusher member to be
nroved inta the position shewn in Fig. 22 VWhen
the block is moved into its operative position,
the inclined: surface TF thereof engages the sur-
face T of the pusher member and meaves the
same to the left in Fig. 3, into the pesition shown
in Fig. 5, in which the locking pin iz moved
against the action of the spring 68 into position
to release: the pawl or dog 52. Since the block
can only he moved into its operative pasition
when the ranv is approximately at or near ifs
upper position, it will be obvious that the locking
pin 87 will be released when the ram:is at or near
its upper positiorr. If the plunger is also in its
upper position at that time; the paw! will imme-
diately enter the recess 54 of the ram. If, how-
ever, the plunger has been lowered so that the
punch is-in: contact with the work by mechanism
which will be: hereinafter deseribed, the tooth or
projection 53 of the pawl will yieldingly press
against the side wall of the ram: and drvop into
the recess 34 of the ram at ahbout the same time
that the ram engages the block 2t during the
downward movement of the ram. Consequently,
the pawl will be in engagement with the ram
during the continued downward movement of the
ram.and plunger to penetrate the work, and when
the work has been penetrated, the shock result-~
ing from the sudden release of the plunger when
the punch has pilerced the work will be trans-
mitied by the pawl directly to the ram.

It will be noted that adjoining the end of the

‘flat portion 59 of the pawl 52 is an arc-shaped
-part- T8 which is concentric with the pivet pin

of the pawl. This arcuate portion 75 of the pawl
is so arranged that when. the locking pin 5T is
in its upper position and the pawl is in engage-
ment with the notch 54 in the ram, the locking
pin will be out of contact with the pawl so that
the same is free to swing about its pivot. At the
juncture of the arc-shaped. portion T§ and the
flat portion 59, a slight projection is provided
over which the upper end of the locking pin
57 will ride into engagement with the flat surface
58 when the pawl is swung about its pivot by
the downward movement of the ram near the
upper end of its stroke, this projection enabling
the loeking pin to prevent the pawl irom swing-
ing into engagement with the ram when held by
the locking pin 57.

When the block is not in its operative position
and the ram starts its downward movement rela-
tively to the plunger, the footh of the pawl is
moved by the rarm from the position shown in
Pig. 4 into its inoperative position shown in Fig. 2,
by a cam-like action of the upper edge of the
This will Jeave the
end of the tooth 82 of the cam in very close
proximity to and possibly in contaet with the
ram during the reciprocation of the ram rela-
tively to the plunger. It ig desirable to move the
cam to a somewhat greater extent from the ram,
so that the end of the tootl 53 will be entirely
out of contact with the ram. This is accom-~
plished in the construction deseribed by means of
the locking pin 57 because of the relative loca-
tion of the pivot of the pawl and the locking pin
57. It will be noted that the locking pin is located
considerably to the left of the pivot of the pawl
as clearly shown in Pigs. 2 and 4, and conseguent-
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1y, sinee upward force is exerted on the locking

pin by means of the spring 66, the locking pin
will swing the pawl 52 about its pivot to a slight
extent so that the end of the tooth 53 will be
spaced to a slight distance from the ram 1.

The pusher member preferably has a projec-
tion or tooth 13 extending laterally from the in-
clined face 67 thereof into position to engage
the locking pin 57 for the purpose of limiting
the movement of the pusher member to the right
in Pigs. 2 to 5. Any other means for limiting
this movement of the pusher member so that the
same will not interfere with the movement of
the block 2{ may be employed. By limiting the
movement of the pusher member, the locking pin
57 will also be limited in its upward movement
so that it will swing the pawl 52 only fo a limited
extent to move the tooth 53 out of the pawl
out of engagement with the ram.

By positively holding the pawl out of engage-~
ment with the recess 54 in the ram until the
ram is close to its upper position, it will be
noted that the plunger, if lowered into engage-~
ment with the work, will not be raised froem the
work by engagement of the pawl with the ram.
‘Also by releasing the pawl before the ram starts
its downward travel, the pawl will have ample
time to seat itself completely in the notch 54,
so that damage to the pawl due to partial or
improper seating of the same will be avoided.

It is at times desirable for the operator to
move the plunger and punch or other tool mount-
ed thereon downwardly so that the tool may be
brought into contact with the work for accurately
locating the same with reference to the work rest-
ing on the die {8. In the construction shown
for this purpose, a hand lever 8§ is provided
which has a hub 8! pivoted on the plunger guide.
The hub is suitably connected with a yoke or
slotted arm 82, for example, by means of co-
operating clutch faces 84 on the hub 8f and the
yoke 83. This yoke as shown in Fig. 1 has g slot
into which a pin 85 secured to the arm 51 of the
plunger extends. The pin is movable vertically
in a slot or recess 87 formed in the plunger guide.
Consequently, it will be obvious that by swinging
the lever 80 about its pivot the plunger may be
moved up and down through the medium of the
pin 85.

It is desirable to have the plunger counter-
balanced in such a manner that it can be easily
moved upwardly or downwardly by means of the
lever 80, and in the consfruction shown for this
purpose, a spring 88 is provided for counter-
balancing the weight of the plunger and the tool
mounted thereon. The lower end of this spring
is seated in a recess in the upper portion of the
plunger guide and the other end of the spring
bears against a collar 89 which cooperates with
a knurled nut 90 having a threaded engagement
with the upper end of the rod 8i. The lower
end of this rod is secured to the ocutwardly ex-
tending pin 85. The nut 92 is, conseguently,
readily accessible for varying the compression of
the spring 88 in such a manner as to counter-~
act the weight of the plunger and the tool mount-
ed thereon to any extent desired by the operator.
When different tools are mounted on the plunger,
the nut can readily be adjusted to counter-
balance tools of different weights. The spring
may, for example, be adjusted so thaf the plung-
er will remain in its upper position after com-
pleting its working stroke, or if desired, the force
exerted by the spring may be reduced so that
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8
after each operation, the plunger floats slowly
down after each working stroke.

The pin 85 and the recess 87 are so designed
that if, for any reason, the pawl 52 should fail
to engage the ram, the downward movement of
the plunger 20 will be limited by engagement
of the pin 85 in the bottom of the recess or slot
87 in the plunger guide.

It will be understood that various changes in
the details, materials, and arrangements of parts
which have beeh herein described and illustrated
in order fto 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.

I claim as my invention:

1. In a power press having a reciprocatory ram
movable in an up and down direction, a tool carry-
ing plunger, a block movable into and out of an
operative position between a part of said ram
and a part of said plunger, and mechanism con-
trolled by the operator for moving said block into
operative position, that improvement which in-
cludes a pivoted stop member biased to swing into
a posifion to prevent movement of said mecha-
nism to move said block into operative position,
and a part connected with said ram and movable
into engagement with said stop member for swing-
ing the same out of its movement preventing posi-
tion when said ram is near the upper end of its
path of movement.

2. In a power press having a reciprocatory ram
movable in an up and down direction, a tool carry-
ing plunger, a block movable into and out of an
operative position between a part of said ram
and a part of said plunger, and mechanism con-
trolled by the operator for moving said block into
operative position, that improvement which in-
cludes a movable stop member having a shoulder,
a part on said operator controlled mechanism
which also has a sheoulder, means for biasing said
stop member to move into a position in which the
shoulder thereon is in the path of movement of
said shoulder of said mechanism, and a part con-
nected with said ram and positioned to engage
said stop member when said ram is near its upper
position, for moving said stop member into a posi-
tion in which the shoulder thereon is out of en-
gagement with said shoulder of said mechanism.

3. In a power press having a reciprocatory ram
movable in an up and down direction, a tool carry-
ing plunger, a block movable into and out of an
operative position between a part of said ram
and a part of said plunger, and mechanism con-
trolled by the operator for moving said block into
operative position, that improvement which in-
cludes an arm forming a part of said mechanism
and connected with said block for moving the
same into and out of operative position, a pivoted
stop member normally engaging a part of said
arm to prevent swinging of the same in a direc-
tion to move said block into ifs operative position,
and a part connected with said ram and moving
said stop member out of engagement with said
arm when said ram is near the upper portion of
its movement, to release said arm for moving said
block into operative position.

4. In a power press having a reciprocatory ram
movable through a power stroke to force a tool
through the work and through a return stroke
to withdraw the tool from the work, an oscillatory
lever connected with said ram for imparting re-
ciprocatory motion to said ram, a tool carrying
plunger, a block movable into and out of operative
position between a part of said ram and a part
of said plunger for imparting movement to said
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ram in one direction to said plunger, and mecha-
nism controlled by the operator for moving said
block into operative position, that improvement
which includes an arm forming a part of said
mechanism and connected with said block for
moving said block into and out of operative posi-
tion, a movable stop member which normally lies
in the path of movement of a part of said arm
for preventing movement of said arm in a direc-
tion to move said block into operative position,
and an extension on said lever movable into en-
gagement with said stop member when sdid ram
is near the end of its movement in said return
stroke, to move said stop member out of engage-
ment with said arm to permit said arm to move
said block into its operative position,

5. ITn g power press having a reciprocatory ram
movable in an up and down direction, & tool carry-
ing pilunger, a block movable into and out of an
operative position between a part of said ram
and g part of said plunger, and mechanism con-
trolled by the cperator for moving said block into
operative position, that improvement which in-
cludes g movable arm forming a part of said block
moving mechanism, a pivoted stop member hav-
ing a part which normally lies in the path of
movement of said arm to move said block into
operative position, and a part connected with said
ram and which engages a part of said pivoted
stop member to move the same into a position in
which said part thereof is out of said path of
movement of said arm, said part engaging said
stop member only when said ram is near the upper
end of its movement.
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6. In a power press having a reciprocatory ram
movable in an up and down direction, a tool carry-
ing plunger, a block movable into and out of an
operative position between a part of said ram and
2 part of said plunger, and a pawl mounted on
said plunger and movable into and out of engage-
ment with said ram, that improvement for actu-
ating said pawl which includes a locking member
movable in a substantially upright direction into
and out of engagement with said pawl for holding
the same out of engagement with said ram, a sub-
sbantially horizontally movable part extending
into the path of movernent of said block and into
engagement with said locking member for mov-
ing said locking member into pawl releasing posi-
tion when said block is moved into its operative
positicn, and means for stopping movement of
said block inbo operative position except when

2id ram is near the upper portion of its path of
movement.

ARTHUR T. YATES.
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