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To all whorn it 1T COTLCEVTL:
Beit known that I, JOSEPH MIOTKE, resid-

1ng at Milwaukee, in the county of Milwaukee -

and State of Wisconsin, have invented a new
and useful Improvementin Safety Devices for
Punch-Presses, of which the followingis a de-
scription, reference being had to the accompa-
nying drawings, which are a part of this speci-
ﬂcetlon

My invention relates to improvements in

safety devices for punch-presses.

In the ordinary working of a punch-press
the operator by pressing on a lever operates
clutch mechanism, so as to clutch the driv-
1Ing or belt wheel to the shaft which-recipro-
eates the plunger to thereby cause the down
movement and return up movement of the
plunger. In operating a punch-press for
many Kinds of work the operator simply de-
presses the foot-treadle and then removeshis
foot, and after the plunger has completed its
up movement it will be held in such position,
and thereby give the operator ample oppor-
tunity to feed the material to be punched fto
the die. Thetreadleisthen again depressed
for another reciprocation, the punch acting
on the material on the down movementto ef
fect the desired punching of said material,
and the operator’s foot being again removed,
so as toafford him another opportunity to re-
move the punched material and again feed a
noew piece of material to be punched, and so
on throughout the operation. Quite fre-
quently the operator neglects to remove his
foot from the treadle, with the result that the
die descends while he is in the act of feeding
the material, and consequently his hand is
caught between the punch and die and se-
verely injured. Again, in some classes of
work the operator depresses the treadle and
retains pressure thereon, with the result that
the plunger is caused to make a succession
of reciprocations and the operator is com-
pelled to remove the punched material and
feed new material during the intervals of
time the plunger is ascending and before its
return downstroke. Frequently, however,
through carelessness or otherwise the opera-
tor fails to remove his hand before the plun-

ciprocation of the plunger.

the result, of course, of serious injury to the
hand of the oper ator.
The primary object of the present inven-

tion is to make it impossible for injuries of

the above character to take place; and with
this object in view the invention eonsists of
the devicesand parts or their equivalents, as
hereinafter more fully set forth.

In the accompanying drawings, Figure 1 is
a Tront elevation of a punch-press equipped
with my improvements, the lower portion of
the press being broken away. Fig. 2 is an
end elevation of Fig.1 with the shaft in sec-
tion and other parts broken away. Fig. 3
is a central section, on an enlarged Sca,le,
through the uprln‘ht arms of the bell crank
levere and the latech; and Fig. 4 is a plan
view of the parts illustmted in Fig. 3

Referring to the drawings, the numeral 5
indicates the main shaft for causing the re-
On one end of
this shaft is loosely mounted a drive-belt
wheel 6, suitable elutch mechanism, which
will hereinafter be described, being employed
to connect this drive-belt wheel to the shaft.

The numeral 7 indicates the plunger or die-
head, which is connected to the shaft 5 by
means of a link 8 in such manner that when
sald shaft is rotated an up-and-down move-
ment is imparted to the plunger or head.
1The plunger or head carries at its lower end
the punch 10. The guideways 9 are connect-

ed to or formed on a frame 11, and this frame

carries the usual die 12, which is in line with
the punch. The plunger or head has pro-
jecting forwardly therefrom a pin 13, and the
end of this pin has preferably moun ted there-
on an antifriction-roller 14. The frame 11
has outstanding therefrom lugs 15 15, said
lags provided with registering openings
which form bearings for a finger 16, said fin-
ger being movable laterally in the openings.
The inner end of the finger 16 isin line to be
contacted by the antifriction- 1011er 14 on the
end ot the pin 13.

Qutstanding from the f1a.me is a shaft: 17
Mounted rotat.—.a,bly on this shaft are sleeves
18 and 19. Sleeve 18 has projecting there-

from at angles to each other arms 20 and 21,
said arms formme‘ a bell-crank lever.

Sleeve
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19 has also projecting therefrom at.anglesto | the short piu and the rear wall of the recesy

each other arms 22 and 23, which also form
a bell-erank lever. The arms 20 and 22 of
the respective bell-crank levers are normally
parallel to each other and are provided near
their upper ends with openings which when
sald arms are in normal position are in reg-
istration. Thearms?21 and 23 of the respec-
iive bell-crank levers are normally parallel
or substantially parallel to.each other, and
the arin 23 is extended, so as to be of greater
length than the arm 21. Pivoted atits lower
end to the lower nortion of the arm 23 of the
outer beli-crank lever is a latch 24. This
lateh earries an inwardly-extending pin 25,

which pin when the arms 20 and 22 of the re-

spective Dell-crank levers are parallel is
adapted to extend through the registering
openings of said arms. The upper end of the
lateh 24 is in line to be contacted with by the
outer end of the finger 16. The lateh 24 is
maintained in such position as to cause the
pin 25 to engage the registering openings of

the arms 20 and 22 of the bell-crank levers

by means of a coiled spring 26, which sur-
rounds a pin 27, passing through the arm 22
of the outer bell-crank lever and through the
lateh 24, the said spring being confined be-

tween a nut or enlargement 28 on the pin 27 |

and the ocuter side of the latch. It will be
seen that the inwardly-extending pin 25 of
the lateh 24 is pivotally earried by said lateh,
a pin projecting from the wall of the open-
ing of the lateh passing into a transversely-
elongated slot 29 in said pin. To the outer
end of the long arm 23 of the outer bell-crank

“lever 1s pivotally connected a rod 30, said rod

projeeting through an opening in a fixed pro-
jection 31. A coiled spring 32 encircles the
rod 30 and 18 ¢onfined between the fixed pro-
Jectlon 31 and a nut 33, turned onto the up-
per end of sald rod. Connected to the arm
23 of the ounter bell-crank leverintermediate
of the ends of said arm is a rope or eable 34.
This rope or e¢able extends downwardly over

a guide-pulley 35 and is connected atits lower

end to a foot-treadle 36.

Pivotally connected to the outer end of the
arm 21 of the inner bell-crank lever is a rod
37. This rod extends upwardly through the
bore of a tube 58 and is encircled within said
tube by a coiled spring 39. The upper end

of the rod 37 extends out of the tube and car-

ries a cluich-head 40. The normal position
of this clutch-head is that illustrated in Fig.
2, and in such position the drive-belt wheel
6 18 maintained loose on the main shaft 5.

This may be accomplizshed in various ways.

In Kig. 1 of the drawings is shown devices
in connection with the clutch-head for hold-
ing the drive-belt wheel out of cluteh with
the main shaft when the cluteh-head 40-is in
the position illustrated in Fig. 2. Referring
to this mechanism, the numeral 41 indicates
8 recess 1n the drive-belt pulley. In this re-
cess 15 a short pin 42, and also within the re-

}

opening45.

is a coiled spring 45, which normally acts to

force the short pin outwardly. Rigid on the
shaft 5 is an enlargement or collar 44, pro-
vided with a transverse opening 45. In this
opening is disposed a pin 46. The inneér
end cof this pin is beveled, as clearly illus-
trated in Fig. 1, and this beveled end is adapt-
ed to register and mateh with the beveled
surface on the outer side of the cluteh-head
40. When the clutch-head is in the position
illustrated in Fig. 2, 1ts beveled surface acts
against the beveled end of the pin 46 and
forces and holds said pin outwardly, and the
pin 46 1n turn at its outer end bears against
the inner end of the short pin 42 and presses
said pin sufficiently into the recess 41 against

the action of the coiled spring 43 as to pre-

vent said short pin from extending into the
Itisobvious, therefore, that with
the rotation of the drive-belt wheel the main
shaft 5is maintained out of ¢luteh therewith.
When, however, the cluteh-head 40 1s drawn

from the position illustrated in Fig. 2, its

beveled surface is withdrawn from the bev-
eled end of the pin 46, and the coiled spring 43
will then force the short pin 42 inwardly for
a short distance into the opening 45 as soon
as sald short pin in the rotation of the drive-
belt wheel is brought into alinement with the
transverse opening 45.

- In the operation of myinvention the oper-
ator first depresses the foot-treadle. This
causes a downward pull on the rope or cable

34, and as the upper end of said rope or cable
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is attached to the long arm 23 of the outer

bell-crank lever and inasmuch as the other
arm 22 of said bell-crank lever is connected
to the corresponding arm 20 of the inner bell-
crank lever the two bell-crank levers will be
turned together for a limited distance. The
two bell-crank levers being thus turned to-
oether, the arm 2 1of the inner bell-crank le-
ver exerts adownward pull of the rod 37, and
hence draws the clutch-head 40 out of engage-
ment with the pin46, and thereby provides for
the rotation of the drive-belt wheel being im-
parted to the main drive-shaft in the manner
hereinbefore described. As the main drive-

shaftrevolvesthe plungeriscaused todescend.

After the plunger has descended a short dis-
tance the antifriction-roller on the end of the
pin 13engages with the inner end of the finger
16 and moves said finger outwardly. On this
movement ountwardly of the finger 1ts outer
end acts against the upper end of the latch
24 and swings said lateh on its pivot to such
an extent as to withdraw the inwardly-ex-
tending pin 25 of the lateh from engagement
with the arm 20 of the inner bell-crank lever.
The moment the arm 20 of the inner bell-

cerank lever is thus released from the arm 22

of the outer bell-crank lever the said inner
bell-crank lever by the re-coil of the coiled
spriung 39 will force the rod 37 upwardly to

1ts initial position, (shown in Fig.2,) and in-

cess and disposed between the inner end of | asmuch as the lower end of rod 37 is con-
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nected to the arm 21 of the inner bell-crank
lever the said inner bell-crank lever by this
movement of rod 37 1s turned back to 1ts nor-
mal position.
tinues its down movement, and the moment
the antifriction-roller 14 escapes the end of
the finger 16 the expansion of the spring 26
acts on the lateh 24 and tends to thrust said
lateh inwardly; but as the inner end of pin
25 18 now against the solid outer face of the
arm 20 of the inner bell-crank lever of course
the latch for the time being is retained in its
outwardly-thrust position. The plunger af-
ter completing its full downstroke to effect
the punching operation then ascends. When
the cluteh-head 40 returns to its initial posi-
tion (shown in Fig. 1) in the manner above
deseribed, it 1s in position to engage the pin
46 when the shaft has made one revolution,
and when 1t does 80 engage pin 46 it will
move sald pin outwardly and cause it to act
against pin 42 and thrust said pin 42 out of
engagement with the recess 45, and thereby
uncluteh shatt 5 from wheel 6 and prevent a
further down movement of the plunger, and
hence give the operator ample opportanity
to remove the work and feed in new material.
Of course the operations above described take
place on the operator depressing the foot-
treadle and then removing pressure there-
on, and the onter bell-crank lever of course
only returns to its normal position when the
operator’s foot is removed from the treadle.
It follows that before a further reciprocation
of the plunger can be effected, therefore, the
operatormustremovehisfootfromthetreadle,
S0 as to permit the pin 25 to again engage the
opening of the arm 20 of the inner bell-crank
lever, and thereby lock said lever to the arm
22 of the outer beill-crank lever. After this
is effected the operator must again depress
the foot-treadle and remove pressure thereon
for a repetition of the operations explained.

1t will be seen from the above description
that the construction is such that 1t is im-
possible for the plunger-head to descend and
crush the hand of the operator during the
time said operator is feeding to the press or
removing work therefrom, inasmuch as un-
der all conditions the plunger-head will only

make a down movement and then an up |

movement ana will then stop, so as to afford
ample opportunity for the operator to with-
draw his hand, and no further reciprocation
of the plunger will occur until the operator
agaln depresses the foot-treadle.

1 prefer to make the construction of such
character that the safety mechanism can be
thrown entirely out of operation when de-

sired, so that the press will work as an ordi-

nary punch-press without the safety mech-
anism coming into play. 1o accomplish this,
1 make the finger 16 of two sections—viz.,
the main section 16 and an outer section 47,
which is pivoted at its inner end to the outer
end of section 16. When section 47 is turned

The plunger of course con-

il

|

3

downwardly to the position shown in Fig. 1,
the safety mechanism is then in operative
position. If it isdesired to throw said safety
mechanism out of operation, all that 1s neces-

sary to be done is to turn the section 47 up-

wardly. A flat spring 48 bears against the
under edge of section 4£7 and serves to main-
tain it in its upwardly-adjuasted position.

What I claim as my invention 18—

1. In a safety device for punch-presses, the
combination of a frame, a shaft mounted
therein, a drive-pulley on the shaft, clutch
mechanism forclutching and unclutehing the
shaft to the pulley so as to cause the rotation
of the pulley to be imparted to the shaft, or
to cause said pulley to run loose on the shaft,
a punch-carrying plunger connected to the
shaft so asto bé reciprocated thereby, clutch-
operating mechanism operated by the move-
ment of the punch-carrying plunger, atreadle
or lever, and a rope connected at one end to
the treadle or lever, and at 1ts other end fo
the clutch-operating mechanism, said treadle
or lever when depressed causing the cluteh
mechanism to cluteh the pulley to the shaft
and thereby effect a down movement and a
return up movement of the plunger,said down
movementof the plunger actingon the clutch-
operating mechanism so as to cause said
mechanism to release the clutch mechanism
and thereby hold the plunger upwardly on
the completion of its upstroke and prevent
further reciprocation of the plunger until the
operator removes pressure on the treadle or
lever and again depresses the same, and
means for causing the clutch mechanism to
return to normal position when the operator
removes pressure on the treadle or lever.

2. In asafety device for punch-presses, the

comnbination of a frame, a shaft mounted
therein, a drive-pulley on the shaft, cluteh

mechanism for elutching and unclutehing the

shaft to the pulley so as to cause the rotation
of the pulley to be imparted to the shaft, or
to cause said punlley to run loose on the shaft,
a punch-carrying plunger connected to the
shaft so as to be reciprocated thereby, clutceh-
operating mechanism operated by the move-
ment of the plunger, a treadle or lever, a rope
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connected at one end to the treadle or lever -

and at its other end to the clutch-operating
mechanism, said treadle or lever when de-
pressed causing the clutech mechanism to
clutch the pulley to the shatt, and thereby ef-
fect a down movement and a return up move-
ment of the plunger, said down movement of
the plunger acting on the clutch-operating
mechanism s0 as to cause said mechanism to
release the cilutch mechanism and thereby
hold the plunger upwardly on the completion
of its upstroke and prevent further recipro-
cation of the plunger until the operator re-
moves pressure on the treadle or lever and
again depresses the same, means for return-
ing the clutch-operating mechanism to nor-
mal. position, when the operator removes

120

125

130




10

20

30

35

pressure on the treadle or lever, and means
for throwing the clutch - operating mechan-
1sm into and out of operative position.

3. Inasafetyattachmentfor punch-presses,
the combination of a frame, a shaft mounted
therein, a drive-pulley on the shaft, clutch
mechanism {or clutehing and uncluteching the
shaft to the pulley so as to cause the rotation
of the pulley to be imparted to the shaft, or
to cause said pulley torun loose on the shaft,
& punch-carrying plunger connected to the
shaft so as to be reciprocated thereby, a mov-
able finger operated by the movement of the
plunger, clutech mechanism operated by the
movement of the finger, a treadle or lever, a
rope connected at one end to the treadle or
lever and at its other end to the ciuteh-oper-
ating mechanism, the said treadle or lever

when depressed causing the clutech mechan-

ism to cluteh the pulley to the shaft and
thereby effect a down movementand a return
up movement of the plunger, said down move-
ment of the plunger acting on the finger to

cause said finger to Operate the clatch- -oper-
ating mechanism in such manner as to re-
lease the cluteh mechanism and thereby hold
the plunger upwardly on the completion of
its upstroke and prevent further reciproca-
tion of the plunger until the operator removes
pressure on the treadle or lever.

4. 1n a safety device for punch-presses, the
combination of a frame, a shaft mounted
therein, a drive-pulley on the shaft, elutch
mechanism for cluteching and unclutching the
shaft to the pulley so as to cause the rotation
of the pulley to be imparted to the shaft, or

. to cause sald pulley to run loose on the shaft,
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a punch-carrying plunger connected to the
shaft so as to be reciprocated thereby, a mov-
able finger operated by the movement of the

plunger, said finger consisting of two sections

pivoted together and normallyin line, clutch-
operating mechanism operated by the move-
ment of the finger, when the two sections of
the finger are in alinement, but not operated
thereby when one of the sections of the fin-
ger 18 turned on the pivot, a treadle or lever,
a rope connected at cne end to the treadle or
lever and at its other end to the clutch-oper-
ating mechanism, the said treadle or lever
when depressed causing the clutch mechan-
1sm tocluteh the pulley to the shaft and there-
by effect a down movement and a return up
movement of the plunger, said down move-
ment of the plunger acting on the finger to
cause sald finger to operate the clufeh mech-

anism in such manner as to release the elutch

783,418
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| mechanism and thereby hold the plunger up-

wardly on the completion of its upstroke and
prevent rurther reciprocation of the plunger
until the operator removes pressure on the
treadle or lever and again depresses the
same, and means for 1etu1n1nfr the clutch-op-
erating mechanism to normal position, when
the 0pe1dtor removes pressure on the treadle
or lever.

5. In asafety device for punch-presses, the
combination of a frame, a shaft mounted
therein, a drive-pulley on the shaft, ecluteh
mechanism for ¢lutchingand unclutehmﬂ' the

shaft to the pulley so as to cause the rotatmn

of the pulley to be imparted to the shaft, or-

to cause said pulley torun loose on the sh_a,ft,
a punch-carrying plunger connected to the
shaft so as to be reciprocated thereby, a mov-
able finger operated by the movement of the
phlllﬂ'el a clutch-head provided with a pro-
jecting rod, said clutch-head when retracted
clutching the pulley to the shaft, bell-crank
levers, one arm of one of said levers having
the rod of theclutch-head connected thereto,
a rope or cable connected to the correspond-
ing arm of the other bell-crank lever, a latch
provided with a projecting pin which nor-
mallyengages registering openings in the up-
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standing arms of the bell-crank levers and

thereby locks said levers together, a treadle

or lever to which one end of the rope or cable
1s connected, the said treadle or lever when
depressed causing the locked bell-crank le-
vers to be turned together and retract the
clutch-head and thereby lock the pulley to
the shaft and cause a down movement and a
return up movement of the plunger, said

down movement of the plunger acting on the

finger, and causing saild finger to operate the

90
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lateh so as to remove the pin of the lateh from

engagement with the upright arm of that
beli-crank lever whiech has the rod of the
clutch-head connected toits otherarm, where-
by the cluteh mechanism is released and the
plunger 1s held up upon the completion of ifs
upstroke, and prevented from further recip-
rocation until the operator removes pressure
on tne treadle or lever and again depresses
the same, and means, when the operator re-
moves pressure on the treadle or lever, for
returning the parts to their normal position.
In tesmmony whereof I affix my signature
in presence of two witnesses.
JOSEPH MIOTKE.
Witnesses: |
C. T. BENEDICT,
A. L. MORSELL.
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