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UNITED STATES PATENT OFFICE.

JAN WYTMAN, OF AVALON, PENNSYLVANIA.

 'PUNCHING-MACHINE.

- No. 847,535.

Sﬁeciﬁcation of Letteré Patent.

Patented .Ma.rch 19, 1907.

To all whom it may concern: .
Be it known that I, JAx WYTMAN, a

dent oi Avalon, in the county of Allegheny

and State of Pennsylvania, have mvented a

new and use’ul Improvement in Punching-

Machines: and [ do herebyv declare thevollow-
b, i

ing to be a full, clear, and exact deseription

thereof. S

This invention relates especlally to punch-
ing mechanism, although it may be app:led
to other metal-working tools wherein opera-
tions are to be periormed. on a blank at in-
tervals.
The present invention is designed for
punching a series of holes in a plate or other
blank; and its object is to greatly expedite
the work, to dispense with laying out the
holes to be punched on the blank, and to
more accurately position the punched holes.

In many kinds oi structural ironwork 1t 1s
necessary to punch a considerable number o.

“rivet or bolt holes in a plate or other blank,

30

which holes must be quite accurately posi-
tioned, so as to rivet together with another
member or members similarly punched.
Heretofore this work has been done by laying
out, the positions oi the holes to be punched
directly on the blank and then punching the

same.  This requires a large amount of labor,

as the laying-out operation has to be repeat-

ed on each blank. Furthermore, the punch

~opérators are liable not to punch the holes ex-
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actly on center, so that more or less devia-
tion irom the true positions or the holes gen-

erally occurs, and this necessitates consider-

able labor in.reaming sgid holes.

My invention 1s intended to overcome
these defects; and it consists, generally
stated, In using a templet in connection with
the punching-machine, which templet does
away with the necessity of laying ofi the holes
on the blank and serves the function oi po-
sitioning the woik, so that greater accuracy
in the positions of the punched holes 1s se-
cured?  In the mechanism designed the tem-

plet and work-holding table are arranged to

be moved in unison both laterally and longi-
tudinally, these movements™ being effected
by easily-controllable mechanism, so that the

parts can be moved to the desived position.

Cooperating with the templet is an index-pin
or some member which when it registers with
a hole or contact an the templet closes a cii-
cuit, which either operates the punch or ren-
ders thé punch-actuating mechanism opera-
tive, so as to punch the hole.

reSl~

h,

lar view on the line 4 4, Fig. 1.

- cuits controlled thereby.

Application filed March 10, 1908, Serial No. 305,390,

- The invention also comprises other fea-

tures of Invention, such as reducing-gearing, -

which enables the use oi.a small templet with

large plates, and an arrangement or control-
ling levers and switches whose manipulation

eilects the necessary movements or all parts
of the mechanism, thus enabling a single

workman to perform the work which hereto-
fore has requived several. |

The invention also comprises certain de-
talls 1h the arrangement or mechanism here-
macter described and claimed.

In the accompanying drawings, Figure 1 is
a plan view of my mvention, showing it ap-
plied to punching mechanism. Fig. 2 is a

vertical longitudimal section of the same on
Ifig. 3 1s a transverse sec-

the line 2 2, If1g. 1. :
tion on the hne 3 3, Fig. 1.  FKig. 4 is a simi-
Fig, 518 a
detalled view o1 one of the controlling-levers

e

70

75

and showing in diagram the switch and cir- -

Fig. 6 1s a detailed
sectional view of the iretion driving mech-
anisn and 1ts actuating parts. "IFig. 7 is a

punching holes in a straight line, and Fig. 8
1s a view of the work corresponding to the
templet shown m Fig. 7. '

In the drawings a punching-machine is

shown at 1, this comprising a suitable work

o QL Lt &o
diagrammatic view illustrating a templet for -

holder or support 2 and punch 3, which lat-
ter 1s vertically reciprocated by means not

shown.  The driving means for the punch is
shown as belt-pulleys 4, geared to a wheel 5
on the punch-actuating shaft. A suitable

clutch 6 connects the gear 5 to the punch-
Normally the clutchis held

actuating shaft.
out of engagement by means of a pin 7,
which 1s normally held in engagement with
a cam-face 8 on the clutch by a spring 9. To
render the punch active, the pin 7 must ne
drawn downwardly against the tension of
the spring, thus permitting the counter-
weight 10 to throw the cluteh in.  For accom-
plishing this I have provided a lever 11, con-
nected at one end to the pin 7 and its opposite

end to the core or armature 12 of a solenoid

13 or other electromagnet. -

- The work support or table 1s in the form of
o double carriage, the lower carriage 15 being
longitudinally movable oni the ways or rails
16, while the upper carriage 17 1s movable

transversely on suitable ways 18 on the

lower carriage 15. By tlus arrangement the

‘work-table 2 can be moved both longitudi-
| nally and-tranisversely, so as to bring all parts

Qo
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- of the plate 19 or other

i O

punch 3.

Codperating with the work-table I provide
a sultable templet 20, which will be provided
with holes, recesses, or contacts correspond-
ing to the holes to be punched in the plate 19.
This templet 1s carried by a suitable support
or table 21, which also 1s mounted to move
both transversely and longitudinally, corre-
sponding to the movements of the work-
supporting table. As shown, the table 21 is

- movable transversely in ways 22, formed on

| ‘c
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a carriage 23, which ismovable longitudinally

on the track 24.

~ Suitable mechanism is provided for mov-
ing the work-table and templet-table in uni-

son. .Varlous forms of mechanism will adapt

themselves for this purpose. The speciiic
mechanism shown in the drawings comprises
a longitudinal shaft 26. mounted in suitable
bearings and having a screw 27 engaging the
longitudinally-movable work-supporting car-
riage 15 and another screw 28 enguging
the longitudinally-movable templet-support-
ing carriage 23. The transversely-movable
work-supporting carriage 17 1s engzged by
two screws 30, which are connected by suit-
able beveled gears 31 with a longitudinal
shaft '32, and the transversely-movable
templet-supporting carriage 21 is similarly

- engzged by a screw 33, which is connected to

40

45

§0

5

60

nad 40, respectively.

the same shaft 32 by beveled gears 34.

moves both the work-support and the tem-
plet-support longitudinally, while a rotation
of the shaft 32 moves said supports trans-
versely. . |

Mechanism 1s provided for securing the
longitudinal and transverse movements in-
dependently.. The particular mechanism
shown comprises a shaft 36, belted to the

‘main drive-shaft 4 or driven from any other

source of power and geared to two shafts 39
v. The shaft 39 carries a
friction-disk 41, with which meshes a fric-
tion-wheel 42 on the shaft 26. The shaft 40
likewise carries a friction-disk 43, which en-
gages a friction-wheel 44 on a counter-shaft
45, geared to the shaft 32. The friction-
wheels 42 and 44 are movable on their re-
spective shafts, so that they can be moved

‘either to the center of their respective disks
or to either side of said centers, so that there-
by either or both of the shafts 26 or 32 may

remaln stationary or driven in either direc-
tion. ,. . -
The movements of the friction-wheels: 42
and 44 are effected by ordinary levers or by
power. Asshown, a lever 48 is provided for

moving the friction-wheel 44, while a similar
lever 49 is connected to the friction-wheel 42.

Consequently the transverse and longitudi-
nal movements of the templet and work st p-

- ports are independently ' controlled. Tke

65 levers are connected to the friction-wheels by |

blank underneath the |

It is
obvious that the rotation of the shaft 26

847,533

means of racks 50 and segments 51, In
order that a.small templet may be used, suit-
able reducing-gearing 1s introduced n lLoth
the shafts 27 and- 32, these being indicated,
respectively, at 53 and 54. This redueing-
gearing may be of any type suitable for re-
dueing the travel of the templet-support.  1¢
does not, however, iterfere with the tem-
plet-support beimg moved m the same diree-
tion and i unison with the work-support.
Codperating with the templet is a siitable
index-pin 55, adapted upon proper move-
ment of the templet to drop into one of the
several holes m said templet.  When this
occurs, 1t Indicates that the work-support is
In proper position for punching. I provide
means whereby the index-pin serves to ren-

der the punch-operating mechanism actlive,

This comprises an electric cirevit arrange-
ment andswitch. (Shownin e, 5.) Asshown
in sald figure, the index-pin 55 1s the core or
armature of a solenoid or other electromag-
net 56. At its upper end ‘the index-pin car-

ries circult-closing devices 57, and said pin is

normally held downwardly by means of a
spring 58.  Normali-, however, the end of
the pin rests on the templet, so that the con-

tacts 57 are held open; hut when the pin drop

into a hole the cirecit is closed at this point.
In conjuncetion with the xolenoid is a suttable
switch 60, which comprises a central contact
61, two side contacts 62, and two end con-
tacts 63, all of said contacts being set on
an arc of a circle, as shown. Codperating
with these contacts is a suitable circuit-closer
64, having a central contact-point 65 and two
side contact-points 66. The circuit-closer 64
1s secured to asuitable lever 67, pivoted at 68,

The current may he derived from any suit-
able source, steh as the positive main 70 and
negative main 71. The positive main 70 is
connected to the central contact 61. The
stide contacts 62 are connected by a wire 73
with the solenoid 13. Said solenoid is also
connected by the wire 74 with one of the con-

tacts of the circvit-closer at 57, while the

other of the contacts of said circrit-closer is
connected to the negative main 71. The
end contacts 63 are connected by the wire 75
with the solenoid 56, and said solenoid 1s also
connected by wire 76 to the negative main 71,

as shown.

The switch ‘60 is adapted to be actrated
from one of the controlhng-levers 48 or 49,

‘beig shown as connected to the lever 49 by

means of a connecting-rod 78, so that said
switch 1s operated in vnison with the fric-
tion-wheel 42. In actral practice a similar
switch will preferabiv Le connected to the
lever 48, the two switches Leing connected n
parallel, so that the electrical connections
mayv ke eflected from cither lever.

The friction-disk 41 at its central portion
1s provided with an inactive zone,'such as the
freely-rotatable disk 79, set into ‘the same and

O
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held aga,iilSt displacement by set-screw 80.

When the friction-wheel 42 rests upon the
disk 79,1t is not rotated, and it 1s only when 1t
is moved to the disk-face at either side of

| 5 said central zone that the shaft 26 1s rotated.

" In practice the friction-disk 43 may be pro-

vided with a similar inactive zone. The ar-

- rangement is such that only while the wheel
42 1s In the inactive zone of the disk 41 1s the

1o

electric' system operative. This is- accom-

~ plished by providing in the main circuit a
suitable switch 83, which is actuated by the

- rod 79 and which switch comprises a suitable
switch-lever codperating with a contact 85,
said contact being of such length that the
~eircuit 1s closed only when the friction-wheel

42 1s 1n the inactive zone 79 of the disk 41.
- 'This inactive zone is of sufficient size to per--
.. mit a considerable movement of the lever 49

20 and through the same of the switch 61 with-

“out rotating the shaft 26, so that the neces-

~ sary movement of the switch 61 to effect the
“several changes of circuit necessary for the

25

. areatrest. .~ .. o
-~ 'The operation of the mechanism is as fol-

‘operation of the machine may be performed

while the work and templet supporting tables

* Jows: The main drive-shaft ard gear 5 of the

- 30

punch-actuating shaft, shafts 36, 39, and 40,
with friction-disks 41 and 43, rotate continu-

“ously. The pin 7 normally holds the clutch 6

- "

‘open, so that the punch will not be actuated.

The friction-wheels 42 and 44 likewise will be

 held at the centers of their disks 41 and 43,

35

so that phe{; .
“and the work and templet supporting tables

receive no rotary movenient,

~will be stationary. The spring 58 normally

45

~ presses the index-pin 55 down onto the
. templet. ‘The wor
0.
4 “then manipulates either one or both of the
Jlevers 48 and 49 to secure the necessary -
‘movements ard in the required direction of
“both the templet and the work By means’
-of the lever 48 the friction-wheel 44 may be

| having been clamped
on the work-supporting table, the operator

" moved to either side of the center of the disk

43, thus effecting the transverse movement.
“of both the templet and work support and 1n
eitber direction, deperding upon which side :

" g0 of the center of the disk 43 the wheel 44 has

~ beéen moved. In a similar way by means ol

. the lever 49 the friction-wheel 42 may

“moved to either side of the center of the disk

- 41, thus effecting the longitudinal movement
55

of the templet and work support and in

" either direction By'proper manipulation of

" 60

65

these levers the templet-support is moved
until a hole in the templet is brought under.

the irdex-pin ‘55. The operator watches
only the movement of the templet, so as to
get a hole therein urderneath the index-pin.
As soon as thisis effected the pin drops down

into the hole, and the operator then knows

that the work-support has been moved n

the same divections and corresponding dis-

847,535

“to the negativemain.

3

tances to the templet-support and 1s 1n posi-
tion for punching. ;
the wheels 42 and 44 to the centers of their
respective disks, thus stopping any further
movement of either the templet or the work.

He 1mmmediately moves |

70

In dropping into the hole in the templet the

pin 55 has closed the circuit at the contacts

57, and as soon as the lever 49 has béen
moved far enough to bring the wheel 42 1nto
the neutral orinactive zone in the disk 41 the
circuit will also be elosed at 83. The opera-
tor can then move the lever 49 within the
limits of the inactive zone in the disk 41 in
order to effeet the necessary circuit changes.

He moves the lever 49 to its central position,

7%

thus. bringing the switch 61 to central posi-

tion. (Shown in Fig. 5.) The current from
the positive main then passes from contact
61 through the switch member 64 to contact

62 and thence through wire 73, solenoid 13,
‘wires 74 to the negative Thain.
oizes the solenoid 13, drawing up on the core

12 and moving the pin 7 against the tension

and causes the actuation of the punch 3 to
punch the hole. | The operator then at once

moves the lever 49 either to the right or left,
'so as to bring the side contacts 66 of the

This ener-

‘of the spring 9. This releases the clutch 6

90

switch member onto one or the other of the

end contacts 63. The central contact 65 of

the switch member will still bear on contact

61. The circuit then i1s from the contact 61

‘through the switch-lever to one of the con-

tacts 63 by wire 75 to solenoid 56 and thence
_ Assoonasthesolenoid
13 has been deénergized the spring 9 throws
the pin 7 into engagement with the cam-face

on’clutch 6, thus disengaging the clutch and

stopping the punch. The, energization of
the solencid 56 draws the pin 55 up, thus
disengacing the same from the templet and

95

00
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permitting further movement of the tem-

plet and work support. The operator then
moves the templet and work support by
proper manipulations of the levers 48 and 49
and brings another hole in the templet un-
derneath the index-pin 55, when the fore-
coing operations will be repeated. |

By means of the mechanism described a
single operator is enabled to punch a plate or
other blank with accuracy and without the
recessityof laying off the work on each blank.

110

F15

The amount of labor is very greatly reduced

over existing practice and the holes are also

positioned with “much greater accuracy,

thus doing away with the reaming which 1s
alwavs necessary with blanks punched in the
old way. The templet will of course be
formed with: aceuracy and can be used over

‘and over again. The templet may be of

non-conducting material provided with con-

‘tacts corresponding with the holes to be

punched, so that when the pin 55 comes onto
a contact it will close the circuit through the

solenoid 56.

120
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.lonﬂ' bar, as shown in Fig.

4

When punching a row of holes on a Very
8, 1t might re-
quire a templet of prolnbltwc lenfrth For
such purpose-1 make use of a templet such
as shown in Kig: 7, 1n which the holes are ar-
ranged on d]&ﬁ'{}ﬂdl lines,
Worl{—su[)portﬂw table will have long:tudi-
nal movement only,while the templet will be

~ mioved diagonally, so that the templet will

10

20

25

~will be replaced by a dmll and the elutch 6

30
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traverss a diagonal line under the index- -pin,
and then moved straigiit back and again
traverse another dlatrona,l line, and so on.
The gearing will be so proportmned that the
lonfrltudmal component of the distance be-
tween adjacent holes in the templet will cor-
respond to the distance between the holes
to be punched. In this way a short tem-
plet can be made to punch a very long row
of holes.
The levers 48 and 49 will be located In a
convenlent position for observing the oper-
ation of all parts of the machine.  The form
of gearing shown, as well as most of the me
chanical and electrical parts, may be varied
within wide limits without departing from
the spirit of my invention. 'The machine
may also be adapted for drilling-machines
for structural work. In this case the punch

arranged to control the feed mechanism
t_hereof |

What I claim is—
1. In machines of. the character specified,
the combmatmn of a templet-support, anin-
dax-pin codperating therewith, a w mh-qupu
port, a tool- codperating therenlth inde-

,pendentl y-controllable mechanisms 101‘ MOoV-
g the tamplet and work supports in unison

both laterally and longitudinally, and meck:-

anism brought into operation by the index-

pin for actua,tmfr the tool.

2. In machines of the character specified,
the comblnatmn of a templet-support, an in-
dex-pin cobper ating therewith, a work-sup-
ort, a tool codperating therew 1th, inde-
pendently-controllable mechanisms for mov-

ing the templet and work supports in unison

both laterally ‘and longitudinally, a ecircuit
controlled by the index-pin, and tool-actu-
ating mechanism controlled by said eircuit.
3.”In machines of the character specified,
the combination of a templet-support, an in-
dex-pin codperating therewith, a work-sup-
port, a tool u)operatmfr therew 1th hand-con-
trolled mechanism for moving the templet
and work supports in unison, gearing in said

mechanism for moving the tomplet—-support

slower than the work-support, and mechan-
ism brought into operation by the index-pin
for actuatmn‘ the tool.

4. In machines of the character &,pemhed
the combination of & templet-support, an

index - pin codperating therewith, a*work-

support, a tool codperating therewith, inde-

In that case the

1
|

|
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ing the templet and work supports in unison

hoth latemllv and longitudinally, reducing-
gearing in eald mechanisms connected to the
tﬁmplvt support, and mechanism brought

into operation by the index-pin for &ctuatmg'

" th.. tool.

,pendently-controlla, le lnPﬂh&IllsmS for mov- |

. In machines of the character specified,
thg combination of a templet-support, an in-
dex-pin codperating therewith, a work-—sup—-

port, a tool codperating tlwremth mechan-

70
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ism for moving the templet and work sup-

ports in unison, means for controlling said

support-mov 111fr mechanisn, mcchamsm
brought into operation by the index- -pin for
‘v'tuatmrr the tool, and means controlled by
the control means for the. support-moving
mechanism for withdrawing said index-pin.

6. Tn machines of the character specitied,
the combination of a templet-support, an in-

dex-pin cooperating therewith, a Work-su[)-.

port, a tool coopomtmw thermvlth inechan-
1810 fol moving sald work and tem let, sup-

-t ports in unison, means for controlling said
support- mownﬂ' mechanism, an electric cir-

cuit controlled by the index x-pin, tool-actu-
ating mechanism controlled by said circuit,
and a switch and electromagnet for with-
dm,.rwnfr the index-pin. -

- In machincs of the character spectfied,
the
mdex-pin codperating therew th, a work-
support, & tool codperating thurewlth mech-
anism for moving said t@mpl(‘t and work sup-

ports 1n unison, an cleetrie circuit controlled
by the index-pin, a tool-controlling magnct,
a pin-withdrawing magncet, and {l‘ll‘(_lllt and

switch comwctmns armnﬂed to energize c-a,"d-

magncts in succession.

8. In machines of the character %])(‘('lfl(‘d
the combination of a templet-support, an
index-pin codperat ng therewith, a work-

combination of a templet-support, an

8o

O
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su])port, a tool coopomthw therew 1th nw(‘h-— |

anism for moving said supports in umwm
an cleetric cnuut controlled by the ll](]t}.—

pm too] controlling me chanism in sa’d cir-

cuif, & pin W1t11(11.m='11w magnet, a switeh for
C(mtmllmn‘ saxd m.w]::t and means for Op-
crating sa’ 7d switch and contmlhnrr the worls
and templot support mov ng mee llllhl‘-.ln

9. In machincs of he character speeficd,
the -combination of a templet-support, an
imdex-pin  codperating therewith, a work-
support, 2 tool cobper E’Ltlnﬂ' therew 1111 hee 1i-
anism for moving said f-:'uppolta in unison,
mdans for wntrol]mrr sald support-moy 111tr
mechanism, a tool- cunbmlhmr magnet, an
mnde x-—pm—u1th(11{1w111rr mﬂﬂ'mt & SWite I and
circu t connections for encrgizing seid pag-
ncts 1 sucecssion, said cireuit h(mu‘ con-
trolled by théandex-pin, and ¢ onneetions be-

tween said switeh and wntmllhw Meane.

10. In machines of the character spectlied,
the combination of a templet-support, an
index - pin cooperating therewith, a work-
support, a tool codperating ther owuh mech-

110
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. when said moving mechanism is inactive the
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anism for moving said supports in unison, | -index—pin codperating therewith, a ‘work="
‘an electric circuit, a tool-actuating magn |
and a pin-withdrawing magnet connected to

et

the circuit, and control mechanism so ar-

ranged that when the support-feeding mech--

anism is active the circuit will be broken and

circuit will be closed.

. 11. In machines of the character specified, |
the combination of a templet, an index-pin

coﬁFerating- therewith, a work-support, a.
cobperating therewith, meehanism for
moving the templet and work support in uni-
son, a hand-operated controller for said mech-
anism, an electric circuit closed by the Fin
when 1t registers with points on the templet,
and tool-actuating-mechanisin controllegby
said circuit. - . | S

12. In machines of the character specthed,
the: combination of a templet, an index-pin
codperating ‘therewith, a work-support, a
tool codperating therewith, mechanmsm iur
moving the templet and work supports in
unison, a controller for said mechanism, an
electric circuit arranged to be closed by the

L

pin when it registers with points on the tem-

P . ol .
Elet, tool-actuating mechanism controlled
vy said circuit, and a switch in the circuit ar-

“ranged to be closed only when the controller

for the work-support and templet moving

~ méchanism is brought to neutral position.

~electric circuit closed by the pin when 1t reg- |

40

13. In machines of the character specified,

the ¢ombination of a templet, an index-pin’

cobperating therewith, a work-support, a

‘tool cooperating therewith, mechanism for

moving said templet and work support in
unison, a controller for said mechanism, an

isters with points on the templet, a pin-with-

drawing magnet, circuit connections thereto, |

and a switch for said circuit arranged to close
the circuit only when the controller 1s in neu-
tral position. = -

~ 14. In machines of the character specified;

45 the combination of a templet-support, an |

| pendently-controlla

‘actuating the tool, an Ing
means actuated from .the wheel - moving
means when said wheel is in the neutral zone

support, a -tool coo
ollable mechanisms for mov-
ing the templet and work supports 1n unison
both laterally and longitudinally, friction-

ears In sal '

" 15. In machines of the character speciﬁe:;l;

the combination of a templet, an index-pin’

“ mechanisms, and mechanism
brought into operation by the index-pin for -
| actuating the tool. | -

8
erating therewith, inde-

50

55

cobperating therewith, a work-support, a =

tool codperating therewith, mechamsm  for

moving the templet and work support in.

unison, said mechanism includ'ng a friction- =~
6o

wheel movable over the face of a disk havin

a neutral zone, means for moving said wheel,
mechanism controlled by the index-pin for
pin - withdrawing

on the dsik.

05

16. In machines of the character speciﬁed', -

the combination .of a templet, an index-pin’
cooperating therewith, a work-support, a
“tool codperating therewith, mechanism for

moving the templet and work support In
unison, said mechanism including a friction-

70

wheel movable over the face of a disk having -

8, neutral zone, means for moving said frie-
tjon-wheel, a circuit arranged to be closed
by the index-pin when it registers with points

75

on the templet, a tool-actuating”magnet, in .

tion-wheel-moving means and arranged. to

said circuit, a pin-withdrawing magnet, and, -
switch mechanism controlled from the. fric--: :
.80

close said circuits only when the friction-
wheel is in the neutral zone on the disk-and

to close the circuit through said magnets in

succession. - . o - * |
In testimony whereof I, the said JAn WyT-
MAN, have hereunto set my hand.,
S JAN WYTMAN.

Witnesses: .
- F. W. WINTER,
- Rosert C. ToTTEN.
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