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ATTOMATIC DIE-PRESS-STOPPING MECHANISHM.

Application filed February 11, 1927. Serial No. 167,411.

This invention relates to automatic die
press stopping mechanism and its:principal
object is to provide pneuinatic;, emergency
press stopping mechanism, automatic in op-
eration, and arranged to stop the press in
case more than one thickness of material
lodges between the dies. The invention has
reference more particularly to automatic
power presses or die presses in which strips
of tin or other light gauge material are auto-
matically fed, one at a time, to the dies. Oc-
casionally the pieces, which are blanked out

* by the dies, fail to discharge from the dies,
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with the result that on the next stroke of
the dies more than one thickness:of material
lodges between them and as a consequence
some part of the press has to give to accom-
medate the abnormal condition which occurs,
and in such event the crank shaft is apt to
he sprung or-other parts-of the press are apt

to be damaged. In accordance with the pres--

ent invention the press is automatically
stopped in case two or more thicknesses of
naterial lodge between the dies. Amnother
object is to provide pneumatic means for
holding the press starting and stopping lever
in- operative position and for releasing it
from such position when .an abnormal con-
dition arises between the dies. .

With these objects and advantagesin view,
this invention consists in automatic press
stopping mechanism embodying a vacuum
head having a-suction cup or pad arranged
to be engaged by the usual hand lever which
operates the cluteh and ‘brake mechanism: of
the press, and means operated by the erank
shaft under abnormal conditions for releas-
ing the vacuum in said vacuum head .and
permitting said hand lever to automatically
throw the clutch and apply the brake, there-
by stopping the press. It further consists in
automatic press stopping mechanism, in
which the hand lever is normally held in
starting position by a vacuum head, in which
the vacuum is released whenever an :abnor-
mal condition avises between the dies, there-
by permitting the hand lever to move and
actuate the clutch and brake mechanism to
ston the press. The invention further con-
sists in the several movel features of con-
tion, arrangement and combination of
arts hereinafter fully set forth and claimed.
The invention is clearly illustrated in the

drawing accompanying this specification, in
which: ’ . :
Fig. 1 is a side elevation, (with the crank
shaft thereof shown in cross section) of an
automatic die press, stripped of much of its
cperating mechanism and showing a simple
emmbodiment of the present invention applied
thereto; Fig. 2 is a detail view, partly in
front elevation and partly in cross section,
of the vacuum release’ mechanism, which
operates to release the vacuum in the vacuum
head when an abnormal condition arises be-
tween the dies; Fig. 8 is.a ‘detail vertical
cross section taken on the line 3—3 of Fig. 2;
Fig. 4 is a detail view, partly in side eleva-
tion and partly in central vertical section, of
a fragment of the hand léver and vacuum
head; Fig. 5 is a view similar to Fig. 4 but"
showing the handle released from the vacuum
head; Fig. 6 is a detail, fragmental view,
partly in section of the vacuum release valve
and associated parts, and Fig. 7is a sideele-
vation of a slightly modified form of the in-
vention. o .
Referring to said drawing, which  illus-
trates a simple embodiment of the invention,
the reference character 10 designates .the
body or frame of an automatic die press of
conventional form having the usual bolster
11, for receiving the lower or stationary die;
the ram 12 for holding the upper or movable
die and the -crank shaft 13 connected to said
ram by a.crank 14 as usual. Automatic die
presses are usually provided with clutch and
brake mechanism whereby the power pulley
or. .other driving element may rotate con-
tinuously and the crank shaft may be
clutehed thereto or unclutched therefrom as
desired. Die presses equipped with such
clutch and brake mechanism are more fully
shown. and described in my prior Letters.
Patent, No. 1,252,278, dated Jannary1,1918,

and No. 1,529,081, dated March 10, 1925, to -

which reference is made. Such clutch and
brake mechanism usually comprises. a clutch
shoe 15, which is arranged to engage and
retract a clutch pin 16, which connects the
continuously. rotating element with an -ele-
ment fast on the erank shaft, and the brake
nmiechanism usually comprises a brake band
17, which is.arranged to engage with a brake
drum - 18 and having. a spreader 19 for
spreading the ends of the brake band part to -
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release the brake. A spring 20 is usually
employed to afford the necessary grip of the

‘brake band on the brake drum. The clutch

shoe 15 and spreader 19 are connected to an
operating strut 21 by links 22, 23 and the
operating strut 21 is connected to the hand
lever 24 by a link 25. The operating strut
and hand lever are fulcrumed upon the press
body 10 and the parts are so proportioned
and arranged that when the hand lever is in
operative position (as shown) with the press
running, the link 25 has not passed the dead
center Iine between its ends and the fulcrum
96 of the hand lever. When in operative
position with the press running the handle
occupies a position from which it may freely
move by gravity when released, in which
case the clutch is disconnected and the brake
applied. TFigs. 1 and 4 of the drawings show
the hand lever in the position occupied when

" the press is running.
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A vacuum head 27, secured to the press
body, is provided for holding the hand lever
in operative position. Said vacuum head 27
‘is provided at one end with a suction cup or
suction pad 28 and the hand lever is formed
with a flat disc like part 29 arranged to en-
gage with said suction cup or suction pad
whenever the hand lever is raised to its
effective position. The vacuwmn head con-
‘tains a bore or cavity 30, which leads from
an air inlet opening 31 in the mouth of the
suction cup or pad 28, and at its upper end
said bore 30 is enlarged in diameter as at
302, and formed with a valve seat 32 on
‘which may seat a valve 33 which is mounted
on the upper end of a valve stem 34, which
extends through the bore 30 and engages

- with the hand lever, whenever the latter is

raised into engagement with the suction cup
or pad 28. A coiled compression spring 35,
interposed between the valve 33, and a plug
36 in ‘he top of the vacuum head, operates
to facilitate the seating of the valve when-
ever the hand lever is moved away from
the valve stem 84. Leading into the en-
larged portion 30* of the bore or cavity, is
the end of a vacuum pipe 37, which connects
with a suitable source for maintaining a
partial vacuum in the bore or cavity of the
vacuum head, and as well as in the other
vacuum devices of the press. As is usual
a vacuum pump (not shown) is employed
for creating the partial vacuum for the strip
lifters and certain other devices of an auto-
matic power press and if desired a vacuum
tank 38 may be employed, which is connect-
ed to the vacuum pump (not shown) and
from which leads a main vacuum line 39 to
which is connected the vacuum pipe 37,
which leads to the vacuum head 27. It will
be observed that when the hand lever 24 is

-in contact with the suction cup or pad of

the vacuum head, the valve 83 has been lift-
ed from its seat 82 and the vacuum in the

1,663,019

pipe 87 may therefore extend through the
bore 30 to the suction cup, whereby the hand
lever will be held in its effective position,
due to the vacuum or suction created in said
cup. Leading from the bore 30 is a vent
pipe 40, which is normally closed to the
outer atmosphere, but which is arranged to
be opened thereto whenever an abnormal
condition occurs between the dies. The
cross sectional area of the vent tube 40 is
greater than that of the passage through the

restricted part of the air conduit 30 imme- .

diately below the valve scat, in order that
when air is admitted through the vent tube
40, the vacuum in the suction head may be

-80

overcome. - The vent pipe 40 leads to a po-

sition adjacent the crank shaft 13 and its
extreme end contains an inlet opening ar-
ranged to be closed under normal conditions
by a vacuum release valve 41.

Referring now to Figs. 2 and 38, the usual
cheek 42 of the:crank shaft 13 will be seen,
and on said cheek are secured cam blocks
43, 43*, which are arranged to run idle or
inactive so long as the conditions between
the dies remain normal.. When, however,
two or more thicknesses of material lodge be-
tween the dies an abnormal strain is placed
against the crank shaft and the cheek 42
thereot is thereby moved bodily a trifle, and
when thus moved the cheek 42 engages the
vacuum release valve mechanism and there-
by -opens the vacuum release valve 41 for
the vent pipe 40, consequently admitting air
through said vent pipe 40 to the bore 80 ot
the vacuum head 27 and releasing the vacu-

um therein, permitting the hand lever.24 to

fall, and as a consequence, disengaging the
clutch and applying the brake mechanism,
and thereby stopping the press.  As shown
the operative connections between the cam
block 43 and vacuum release valve 41 com-
prise a bracket 44 bolted or otherwise se-

.cured to the press body 10 and having pins

45, 46 slidably guided therein and adapted
under abnormal conditions to be engaged by
the cam blocks 43, 432, The pins 45, 46 ave
formed with heads 47 upon their upper ends
which normally rest upon the upper face of

‘the bracket, and the upper ends of said pins

are arranged to engage with a lever 48 ful-
crumed between said pins on an arm 49

“whieh extends up from the bracket 44. In-

stead of engaging directly with the lever 48,
the pins 45, 46 engage with adjustment
screws 50, 51, threadedly secured in-the le-
ver 48, which adjustment screws furnish
means for affording a very close adjustment
between the blocks 43, 432, pins 45, 46, and
lever 48. The adjustment screws are ad-
justed so that the cam blocks 43, 43* may
pass by the pins 45, 46 without affecting
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them under normal working conditions of

the dies, but when two or more thicknesses of
material lodge between the dies the ram and
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crank shaft are subjected to an abnormal
strain at the time the crank passes the dead

center during its working stroke, the result

being that the cam block 43 is brought into
effective contact with the pin 45 and the le-
ver 48 is thereupon swung down and the re-
lease valve 41 opened thereby admitting air
to the vent tube 40 and through it to the
bore 30 of the vacuum head, whereby the
vacuum therein is released, and the hand
lever 24 being thereby freed, it swings down
and disconnects the clutch and applies the
brake through the link 25, operating strut
21 and links 22, 23.

In the operation of the automatic press
stopping mechanism forming the subject
matter of the specification, a partial vacuum
is constantly created in the vacuum head 27
and if the press is equipped with a vacuum
pump the low pressure may be supplied by
said vacuum pump, otherwise a separate vac-
uum pump and a vacuum tank 38 may be

provided for supplying the press with low -

pressure. To start the press, the lever 24
ig raised from an inactive position to its ac-
tive position as seen in Figs. 1 and 4 and the
clutch shoe 15 is thereby retracted and the
brake bands loosened from the brake drum,
permitting the drive wheel to operate the
press mechanism as usual. - As the disc like
part 29 of the hand lever 24 approaches the
vacuum head it engages the valve stem 34,
unseats the valve 33 thereby permitting the
vachum in the vacuum pipe 37 to extend

s through the bore 30 to the mouth of the

suction cup or suction pad 28, and the hand
lever is thereby held against the suction cup
in its operative position. Thestrips be-
ing fed to the dies in the usual manmer,
the dies operate on the strips and so long
as a normal condition remains between the
dies, the press stopping mechanism remains
inactive. If, however, two or more thick-
nesses of material lodge between the -dies

an abnormal strain is thereby produced -on

the ram and crank shaft when the upper
die is brought down upon the work, and the

crank shaft is thereby bodily moved a trifle

thereby bringing the cam block 43 into effec-
tive contact with the pin 45, and lifting the
short arm of the lever 48 and depressing the
Jong arm which carries the vacuum release
valve 41, It will be noticed that the long
arm of the lever 48 is several times the length

55 of the short arm thereby providing a stroke

amplifying lever, which gives suffictent
movement to the vacuum release valve to
afford free entrance of air to the vent tube
40. The cam block 43 is placed on the side
of the cheek 42 opposite the crank pin 14, so
that said cam bleck engages the lever actuat-
ing pin 45 at the time that the ram is at the
bottom of its working stroke. The instant
the air vent to the vent tube 40 is opened, air
is admitted therethrough and through the

a

bore 30 ‘to the mouth of the suction or pad

98, whereupon the vacuum is released, per-
mitting the hand lever to fall (see Fig. 5)
and thereby disengage the clutch and apply
the brake through the instrumentality of the
link 25, operating strut 21, and links 22, 23.
As soon as the clutch pin 16 engages the
clutch shoe 15 the fly wheel becomes discon-
nected from the crank shaft and the rotation
of the crank shaft is arrested by the applica-
tion of the brake band to the brake drum.
As the hand lever 24 moves away from the
suction head 27, the spring 85 seats the valve
33 and closes the passage from the vacuum
pipe 37 to the bore 30. Before the press
stops, the cam block 43* passes the pin 46,
raises it and therewith the lever 48, bring-
ng the valve plate 41 into contact with the
open end of the vent tube 40 and closing the
vent to the vacuum head whereby when the
hand lever is again raised, into contact with
the suction end of the vacuum head, it will
be held in raised position. To manually stop
the press, the hand lever is forcibly swung
down thereby releasing the vacuum in the
conduit 30. - The valve 385 is thereby permit-
ted to seat, thus closing the entrance to the
vacuum pipe 37 and avoiding any leak at
this point.

In Fig. 7 a slightly modified form of the
invention is illustrated. In place of apply-
ing the vacuum head 27 directly to the arm
of the hand lever, which contains the handle,
the vacuum head 27 isapplied to an arm 24*
of the lever.. The arm 24* may be placed on
the side of the press body 10 opposite the
one on which the handle portion 24° is
Flaced. The two armg 242, 242 of the hand
ever .are rigidly connected by a cross con-
nection in the form of a shaft 26* secured in
the lever arms 24, 24® and extending through
the press body and “rotatively mounted
therein. S ] , e

It will be understood that wherever the ex-
pression “hand lever” cceurs in the claims it
is ‘ntended to include a hand lever of the
first or second order and one in which the
vacuum head may be applied to any arm
therect. ~ - '

While the invention has been shown and
described in connection with a vacuum head,
it 1s obvious that other means may be -em-

ployed: for supporting the hand lever in

raised or gtarting position and that pneu-
matic means, either in form of pressure or
vacuum may be employed for veleasing the
hand lever from such position. S

More or less variation of the exact details:
of construction- is possible without depart-

g from the gpirit of this invention; I de- °

sive. therefore, not to limit myself to the ex-
act -form of the construction shown and de-
seribed, but intend, in the following claims,

to point out all of the invention disclosed .

herein.
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I claim ‘as new, and desire to secure by
Letters Patent:

1. In automatic press stopping mechanism,
having manually operated starting and stop-
ping mechanism, the combination with the
hand lever of the press starting and stop-
ping mechanism, of a vacuum head having a
suction end arranged: fo. contact with said
hand lever when in operative position, said
vacuum head being connected with a vacuum
source, and having & normally closed air
vent, and vacunm release means for said air
vent, capable of being operated by the press
mechanism when sm)]ected to an abnormal
condition in the pre 5, whereby the vacuum
at the suction end of the vacuun head is re-
leased and the hand lever thereby released
therefrom.

2. In automatic press stopping mechanisin
for die presses having die moving mecha-
nism, the combination Sith the hand lever of
the press starting and stopping mechanism,
of a vacuum head having a ruection end ar-
ranged to contact with said hand lever when
in operative position, said vacuum head be-
g connected with a vacuum source, and
having a normally cloved air vent controlled,
by a vacuum release valve, and normally in-
active valve actuating means operated by the
die moving mechamsm of the press when
subjected to an abnormal condition between
the dies.

3. In automatic plecs stoppmo mechanism
for die presses having starting and StOpplllO
‘mechanism and a crank shaft for operating
the ram of the press, the combination with
the hand lever of the press starting and
stopping mechanism, of a vacuum head hav-

~ing a suction end alrantred to contact with
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said hand lever when in operative position,
said” vacuum: head being connected with-a
vacuum source and havmo a normally closed
air vent controlled by 4. vacuum release
valve, valve actuating means, and a normally

-inactive cam block moanted on the crank

shaft of the press and arranged to operate
said valve actuating means when the ram
and crank shaft are subjected to abnormal
strain, and thereby relieve the vacuum in
the V‘wuum head, whereby the hand lever is
released therefrom.

4. In automatic press stopping mechanism
for die presses having manually operated
press starting and stoppmo mechanism, and
a crank shaft. for operating the ram of the
press, the combination with the hand lever
of the press starting and stopping mecha-
nism, of a vacuum head having a suction
end arranged to contact with said hand lever
when In operative position, said vacuum
head being connected with a vacuum source
and h‘wmo a vent tube opening to its suc-
tion end and leading therefrom, there being
an air vent in said tube controlied | hy a vac-
uum release valve normally clozing S‘ud air

1,663,019

vent, a throw amplifying lever for actuating
said vqlve, and normally inactive lever fxctu—
ating means mounted on the crank shaft of
the press arranged to actuate said lever
when the crank shaft is Sub]ectnd to abnor-
nml strain.

5. In automatic press stopping mechanism
for die presses having manually operated
press starting and stopping mechanism, and
a crank shatt for operating the ram of the
press, the combination with the hand lever
of the press starting and stopping mecha-
nism, of a vacuum head having a suction end
<111'an0ed to contact with said hand lever
When in .operative pozition,  sald vacuum
head being connected with a vacuum source,
and having a vent tube opening to its suc-
tion end and leading therefrom, there being
a normally closed air vent in said vent tubg,
a throw amplifying lever having a vent-

cover, arranged to open and c]o&c said air.

vent, quced cam blocks mounted on said
crank shaft for opening and closing said air
vent when the crank shaft is subjectéd to
abnormal strain, and lever actuating struts
arranged to be-actuated by said cam blocks
under an abnormal- condition of said crank
shaft, whereby the vacuum is released in
said vacuum head, and the hand lever is
thereby released from its operative position.

6. In automatic press stopping mechanism
for die presses having manually operated
press stdrtlno and stoppma mechanism, and
a crank shaft for operating the ram of the
press, the combination with the hand lever
of the press starting and stopping mecha-
nism, of a vacuum head lnwmw a suction
end arranged to contact with said hand
lever when in operative pozition, said vac-
wum head being connected to a vacuum
source and havmfr a vent tiube opening to its.
suetion end, and lea wding thevefrom, there
being a normally closed aiv vent in said vent
tube, vent closing means, and operative con-
nections between said vent closing means and
the crank shaft of the press for opening and

_closing said vent when said crank shaft is

subjected to an abnormal strain, whereby
the vacuwm in the suction end of the vacuum
head is released and the hand lever released
therefrom.

7. In pneumatic means for holding in op-
erative position, the hand lever of press
starting and stopping mechanism. the com-
bination of a vacuum head, having a sue-
tion end adapted to contact with the hand
lever, said suction head having a chamber
connected to a vacuum supply, and a conduit
leading from said chamber to its suction end,
2 valve arranged. to seat upon a valve seat
betiveen said chamber and conduit, and hav-
ing a valve stem adapted to be en(raoed by
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seated when the hand lever is brought into
contact with the suction end of the vacuum
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head, a vent tube leading from said conduit
and means for opening and closing the vent
in said vent tube, to release the vacuum in
said conduit and thereby release the hand
lever therefrom.

8. In pneumatic means for holding in op-
erative position, the hand lever of press
starting and stopping mechanism, the com-
bination of a vacuum head, having a suction
end adapted to contact with the hand lever,
said suction head having a chamber con-
nected to a vacuum supply, and a conduit
leading from said chamber to its suction
end, a valve arranged to seat upon a valve
seat between said chamber and conduit, and
having a valve stem adapted to be engaged
by the hand lever and the valve thereby
unseated when the hand lever is brought
into contact with the suction end of the
vacuum head, a vent tube leading from said
conduit, a die press crank shaft, vent open-
ing and closing means for said vent tube,
and normally inactive means carried by said
crank shaft arranged to engage and operate
said vent opening and closing means, when
the crank shaft is subjected to an abnormal
strain. :

9. In pneumatic means for holding in op-
erative position and releasing the hand lever
of press starting and stopping mechanism,
the combination of a vacuum head having a
suction end adapted to contact with the hand
lever, said suction head having a chamber
connected to a vacuum supply, and a conduit
leading from said chamber to its suction
end, a valve arranged to set upon a valve
seat between said chamber and conduit, and
having a valve stem adapted to be engaged
by the hand lever, and the valve thereby un-
seated when the hand lever is brought into
contact with the suction end of the vacuum
head, a vent tube leading from said con-
duit, a die press crank shaft, spaced cam
blocks thereon, a throw amplifying lever,
having means for closing the vent in said
vent tube, and operating struts interposed
between said cam blocks and lever, one on

" each side of its fulerum and arranged to be

8

engaged by said cam blocks when the crank
shaft is subjected to an abnormal strain.

10. In automatic press stopping mecha-
nism for die presses, the combination of a
vacuum head having a suction end adapted
for engaging with the press starting and
stopping lever and a vent tube leading from
said suction end of the vacuum head, spaced
cam blocks mounted on the crank shaft of
the die press, a lever having means for open-
ing and closing the vent in the vent tube,
operating struts interposed between the cam
blocks and lever, and arranged to be en-
gaged by said cam blocks when the crank

shaft is subjected to an abnormal strain and

adjustment - screws between said lever and
operating struts. ,

11. In automatic press stopping mecha-
nism for die presses having manually op-
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erated press starting and stopping mecha- -

nism, the combination with the hand lever of
the press starting and stopping mechanism,
of a pneumatically operated member engag-
ing said hand lever and holding it in op-
erative position, and automatic release means
operated by the press mechanism and hav-
ing an air conduit leading to said pneumati-
cally operated member for the hand lever.,
12. In a vacuum head for holding in op-
erative position the hand lever of press start-
ing and stopping mechanism, ‘a vacuum

head body having an air conduit therein.

formed with a restricted portion and a valve
seat adjacent one end, a valve arranged to
seat upon said valve seat and having a valve
stem extending through said air conduit and
adapted to be engaged by the hand lever
when the latter is brought into contact with
the suction head and the valve thereby un-
seated, a vacuum pipe leading from one side

of said restricted part of the conduit and a

vent tube opening to the conduit on the
other side of said restricted portion, the
cross sectional area of the vent tube being
greater than the cross sectional area of the
passage through the restricted portion of
the air conduit.

CHARLES D. McDONALD.
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