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18 a specification.. S -
My inventien relates to punching ma-
chines and particularly to punching ma-
chines adapted to make a plurality of per-
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Crafion, in the

- UNITED STATES PATENT OFFICE.

‘B. KILGORE, OF CRAFTON, PENNSYLVANIA.

ERNEST 0. C. KUHNEL, OF CRAFTON, PENNSYLVANIA, ASSIGNOR OF ONE-HALF TO

‘PUNCHING-MACHINE,

No. 850,887,

To all whom it may eoncern: -
e 1t known that I, Ernest O. C. Kunner,
citizen of the United States, residing at

State of Pennsylvania, have invented cer-
tam new -and useful Improvements in
}.’unclmilg-Machmes, of which the following

forations in a plate or similar metal object,
and has for its object to provide a multiple
or gang punch the punching members of
which may  be selectively operated auto-

matically either individually or in varying

“aroups.

A further object of my invention is to pro-

~Vide a punching machine and accompanying
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apparatus which will accomplish the punch-
mg of the rivet holes in a _
ally and without the necessity of handling
- said plate or its supporting table, said plate -
“having been once fixed upon said table.
A still further object of my invention is

to provide for absolute accuracy in the loca-

- tion of thespunched holes in the plate and
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tion of
~described. | o e
Other objects of my invention will appear

the automatic movement of the plate com- -

bined with said punching operation; all of

which I accomplish by the novel combina-
parts and construction hereinafter

from the following description. _
In the accompanying drawings, which

form part of this specification Figure 1 is a
plan view of my improved punching ma-

- chine with a plate undergoing the punching

40

operation. Fig. 2is a vertical sectional view

longitudinally thereof at the line IT—IT |

~and discloses the relative position of the

punch, plate, supporting bed, and carriage.

-~ Ig. 315 a vertical end view of the multiple
punch, disclosing a convenient method of

connecting punching members into gangs,

and means for operating each of said gangs.

- Fig. 4 15 a diagrammatic view of the elee-

trical circuits by which the several steps in
the operation of punching a plate are per-

formed, it being understood that other and

probably more convenient arrangements of

- the electrical cirenits may be used without

departing from the essence of my invention.

Fig. 5 15 a detailed dew of the contact arms

pon the moviag carriage showing their

county of Allegheny and

R

plate automatic-

~ Specification of Lettera Patent.
Application filed May 25, 1908, Serial No. 434,794,

_Patented Aug. 10, 1808

relative position with the pins in the accom-
panying templet. Fig. 6 is a plan view of a
portion of a plate showing one of the possi-

‘ble combinations of rivet holes which may

be automatically located and punched by mv

view of one of the punches in the head, with

1ts engaging means.

| Referring again to the drawings for a de-

talled description of my invention: 1 repre-

sents a punch, the frame of which may be of -
any convenient or usual design and arrange-

ment, the one shown being provided with a

WILLIAM

ye0
mmproved device; and Fig. 7 is a detailed
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head 2 supported in suitable guides 12—1*

and operated by the cams 3—3 attached to

venient means for rotating the cams and

oscillating the punch head 2 may be substi-
| tuted. In the form of punch illustrated and

described it is designed that the shaft 4 shall
rotate continnously and that the head 2 shall

70
a shaft 4 and rotated by suitable gearing 5
connecting with a motor 6. Any other con-

79

reciprocate at uniform intervals irrespective

of whether the punches shall operate or not.
It will be understood that an intermittently

30

operating punch may be used in lieu of the .

one described, suitable means being provided
for starting and stopping said punch, but
for convenience I will confine myself to the

description and operation of the punch
Punches 7, 72, T and 7¢ are loosely mount-

ed 1n recesses 8 in the head 2 and are free to

| penetrate upwardly in the said recesses 8
90

when the head 2 descends so that they will
not penetrate the plate 9 or other object
which- may be brought into conract with
them tunless certain ones of said punches

To accomplish this selective fixing of certain

85

‘have previously been fixed in their sockets 8. -

95

groups of punches 7 I employ gags 10 adapt- +

ed to enter the upper portion of the soclkets

8 to lock said punches 7. Suitable springs
11 serve to retain these gags 10 out of con-
tact with the punches 7.except at such times

as certain ones of the gags are seated in the

recess 8 by some suitable means. To accom-

be connected with individual gags, or pref-
erably as shown in Fig. 3, with groups of
gags. | L
In If1g. 8 T show the punches divided into
three groups represented I‘g...qpef:tive]y by the

100

- plish this seating of the gags and the conse-
quent locking of the respective punches I
‘employ magnets or solenoids 12 which may

105
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- said arm and from each other and provided |
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being lon
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“and 13° provided with arms 142, 14® and 14
Ppivoted to brackets 152, 15 and 15° and re- .
- spectively provided with solenoids 122, 120
and 12° so ‘that when any one of these

‘the punch 1 and between the punches 7 and

and pdsitive in its action. The form shown

£

reference numerals 72, 7° and:7¢, controlled |
by thelr respective gags 102:10° and 10-.
These groups of gags are connected as shown
mto groups by the connecting rods 132, 13v

solenoids 122, 12° or 12° is energized it op-
erates 1ts respective gang of gags to fix the
sald punches connected therewith, as will
be more fully set out hereinafter: The plate
Y or other object to be punched is mounted
upon a frame 16 having rollers 17 mounted
on shafts 18, said rollers being provided with
set screws 19 to permit the setting of -said
rollers in any destred position on said shafts
18. The punch 1 is provided with a bed
piece 20 having thereon suitable dies 21 co-
operating with the punches 7. The plate or
other object to be punched is drawn through |

their codperating
means. | | |
I prefer to draw the plate or similar object
through the punch by means of carriage 22
mounted on the rails 23—23. and provided
with a motor 24 with suitable gearing 23
connecting with one of the axles 26 of said
carriage. An electric brake 97 is also mount-
ed on said carriage 22 and may he of any
suitable design, but shonld be instantancous

dies 21 by any suitable

-

In the *diagrammatic view of Fig. 4 accom- |
plishes these objects, being designed to
clutch the rail and hold same firmly. |
_ Upon the carriage 22 adjacent one side
thereof, are mounted a plurality of arms
28%, 28, and 28¢, having at one extremnity
contact fingers 929 and 30 insulated from

with binding posts 31 and 32 for connection
with electrical circuits hereinafter deserilied.
These contact arms are shown.in detail 1n
Iig, 5. | |

Adjacent one side of the bed 33 is mount-
ed a table 34 upon suitable brackets or other |
supporting means 35, said table being adapt-
ed to receive a templet 36. This templet
may be made of wood or other convenient
substance and is provided with holes to re-
cetve contact pins 372, 37°, and 37¢, the holes
of cach series being parallel with the travel
of the carriage 22. It will be seen from an
inspection of Fig. 5 that the pins of each
series are of varying height. The ping 37
nger than the pins 37® and the pins
3¢ _extenging above the pins 37". By this |
arrangement ©f the pins and the arms it
will be seen that the arm 28* as the carriage
advances will be broneht into contact with
Its coiperating pins 37 and when the con-
tact s made between the contact fingers of
said arm Dy means of <aid nin, which is of

metal, the civeuit of which the said fingers 4

930,867

form a part, will be closed. In like manner
the arm 28° makes contact with the pins 377
and so also does the arm 28° with
operating pins 37¢.

The gear wheel 25° on the axle 26 of the
carriage 1s free to turn independently of
sald axle 26 except when held rigidly there-
to by an electric clutch shown in outline at
38. In the diagram shown in I'ig. 4 T do
not show the circuit of this cluteh but show
means for making and breaking the motor
circutt.  As the end to be accomplished is
the same in either case, that is, the stopping
of the carriage, I have omitted the said cir
cuit. to avoid multiplicity of the ecircuits

which would tend to confusion of the din-*

gran.
The operation of my apparatus is as £ol-

lows:—The plate or other material to be

punched 1s placed upon the bed rollers 17
the forward end of said plate being con-
nected by suitable clamps 39 to the carriage
22. The templet 36 is provided
and pin holes arranged to conform with the
punch holes which are to be punched in the

plate.  This templet in practice T make of

the same length as the plate to be punched
and the holes with the pins are spaced longi-
tudinally the same distance-apart as the
holes which are to be punched 1 the plate,
but laterally the templet holes and their pIns
are spaced only sufficiently to allow  for
clearance of arms. Tt will therefore be seen
that the templet, while of necessity as long
as the plate, need only be a few inches in
width, sufficient to accommodate as nIany
rows of pins as there are varietics of punch
holes, that is, if the punches are conneeted
mto three aroups on oangs, there will be
three rows of contact pins in fhe templet ;
and 1t will be apparent that there may he
any desired number of these combinations op
gangs of punches, bui in practice the three
gangs arranged as shown in the drawing
will punch the most usual plates. [f1g. 6
shows a portion of a plate and the arrange-
ment of holes which may be punched by {he
gangs of punches arranged 1n three sofs as
shown in the drawines. T will assime for
convenience that it 1s desired to punch a
plate with the holes located as shown in

[Frg. G and will deseribe the successive oper- .

ations of my apparatus to accomplish this
purpose automatically and withoni any at-
tention from the operator after the enrrent
1¢ thrown on and the carrvinge started.

The motor circuit being once closed the car-
riage advances slowly dyawing with it the
plate 9. The arm 28" engages the pin 87¢ thus
completing the cireuit across the contact
fingers 29 and 30 of said arm 28¢ which

causes the solenoid 12 to be cnergized,.

throwing in the gags 13 .21 locking the
punches 7 in the head 2. Al the s
time the solenoid 46° is enereized and draws

1ts co-

with pins
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‘up the iever arm 41 breaking contact of the
‘motor circult at the terminals 42, 43 and

making contact across the terminal 43, 44
which shunts the current through the sel-
enoid 45 applying the electric brake and
holding the carriage rigid. The head 2 as

it descends ecarries the punches 7¢ through

10

ik

the plate making the perforations: ¢ as
shown mm Fig. 6. In the upward movement

of the head a spring clip 46 mounted on a

suitable block 47 at any convenient point of

sald head engages the extremity 412 of the
lever arm 41 thus causing said arm to break

the connection 43—44 and closing the con- |
|

nection 43 to 42 as shown in the diagram

[ig. 4 thus throwing off electric brake and

agaln starfing the motor, the ecircuit to the

solenoid 12° is broken as the contact arm 28°

20

25

30

~ing the perforations 5 shown in Fig. 6.
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30
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passes clear of its pin 37¢ and the carriage
advances until the arm 28° comes into con-
tact with 1ts pin 37" when a similar opera-

tion takes place; the solencid 12° being en-
ergized, the gags 13® being thrown into po- |
sition and the punches 7° locked ready for

the punc¢hing operation. The motor circuit
1s then broken by the solenoid in that cireuit,
shown diagrammatically as 40° in Fig. &
and the electric brake again thrown on.
The descending punch head then brings the
punches 7" into contact with the plate malk-

The subsequent operations or steps in the

operation are similar to those already de-

seribed.  The arm 282 making contact with

the pin 372 to produce the perforations a in
the plate. Any two or more of these punch-

Ing operations may be combined by having

pins of two or more rows make contact with

their arms simultaneously; for instance, to
procure the row of perforations shown on
plate 9* at 4 the three arms making contact
simultanecusly would throw in. the three

-gangs of gags thus locking all the punches.

It will be seen that the operation is con-
tinuous, each successive step being per-
formed auwiomatically without any manual
attention of the operator and n fact the
most intricate punching operations may be

performed automatically without the neces-
sity of any attendant or physical labor what-
been set re-
quires no attention until completely punched..

soever, the table once lmving

By this means I dispense with the necessity
for skilled operators and obtain accuracy
of punching exact location of the reguired
perforations and great inerease of speed in
the operation. |

‘The arrangement. of circuits and connee-
= . |

tions shown in Fig. 4 is purely diagram-

matic and may be varied from and other
~means substituted therefor without depart-

ing from the spirit of my invention. For
example :—In practice it has been found de-
sirable to maintain the motor at uniform

1

|

of the carriage by the use of any electric
clutch as suggested above. -

- Many other modifications will be apparent
to those skilled in the art, and as I have at-
tempted to describe my invention in broad

terms to cover broadly the continuous and
automatic operation of punching variously

disposed perforations and gangs of perfora-

tions tn an extended plate or similar object,

I do not wish to be confined to the specific
Claims:
1. In a punching machine the

means herein described but claim broadly:—

combination

70
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with a multiple punch having a plurality of - |

movable punches mounted therein, means for
moving a blank continuously in one direction

below said punches, means for automatically
locking in operative position predetermined.

~groups of punches, and means for automatic-

locking the

‘the punching operation.
- 3. In a punching machine, the combma-
a plu-

ally stopping and starting the blank moving

‘means at predetermined intervals. -

2. In a punching machine, the combina-

tion with a multiple punch having a plu--

rality of independently movable punches
mounted therein, means for automatically

locking in operative position' each prede-

80
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termined punch, mechanism for eontinuously -

‘moving a blank to be punched in one direc-

tion, a single means for automatically stop-
ping the,blank moving mechanism' at pre-
determined = intervals and simultaneously

means for releasing t

he locked punch after

tion with a multiple punch havin
rality of movable punches mounted therein,
means for connecting said punches into co-
operative groups, a table below said multiple

punch to receive a blank to be operated upon,

means independent of the punch operatin

mechanism for moving said blank over sal

table, means for automatically stopping and
starting said moving means, independent
means for automatically locking "a prede-
termined group of punches, and means for
releasing' the locked punches after the punch-

ing operation.

4, In a punching machine the combination

‘with a multiple punch having a plurality of

unches to be operated, and

05
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movable punching members divided into -

1 groups, a supporting bed, means for draw-

ing over said supporting bed a blank to be
punched, means for automatically stopping
and starting the blank advancing means at
predetermined intervals, means for selecting

connected in groups or gangs, a supperting

120

| and locking in operative position such -
groups of punching members as are required
at the time, and means for releasing the
punches after the punching operation.

5. In a punching machine the combination
with a plurality of punches adapted to be

125

bed for a blank to be perforated, means for

speed and secure the starting and stopping | advancing the blank over said bed, means

130
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tion with a

tor automatically applying intermittent ]

movements to said blank advancing means,
means for independently and automatically
locking predetermined groups of punches to
lock the same in operative position, and
means for automatically stopping the blank
advancing means, |

6. In a punching machine, the combina-
tion with a plurality of movable punches
provided with gags adapted to lock indi-
vidual punches, a lever connected to such
0,08
siank supporting bed, mechanism for mov-
ing over said bed a blank to be punched,
electrical means for automatically stopping
the blank moving mechanism at predeter-
mined and variable intervals, independent
olectrical means for automatically operating
ench of said gag levers and gags attached
thereto, and automatic means for again ad-

‘vancing the blank moving mechanism after

the punching operation. .
v . e . .
. In a punehm%' machine, the combina-
plurality of movable punches
cach provided with a locking gag, a support-
ing bed for a blank to be punched, a carriage

for advancing a blank beneath said punches,

electrically operative mechanism for locking

 gimultaneously a group of said pufiches, a

40

fixed templet adjacent the supporting bed,
cireuit closing pins in sald temppict, arms
carried by the blank moving carriage adapt-

¢d to close independent electric circults coms-

municating with a punching mechanism,

and means for stopping and starting -the
blank moving carriage at predetermined in-
tervals through the medium of the. templet

PIns. |

8. In a punching machine, the combina-
tion with a punch head having a plurality of
movable punches mounted thereon, means
for connecting said punches into coopera-

~ tive groups, a table below said punch head

to receive s blank to be operated upon, a
plurality of pairs of contact points mounted
on said table at one side thereof, a templet

fastened to the same side of said table and |

as are to be operated simultaneously, a -

930,867

provided with a plurality of rows of -con-
tact pins, electrical means independent of
the punch operating mechanism for moving
wid blank over said table, independent elec-
{rical means for locking a predetermined
oroup of punches, and means for simul-

taneously arresting the movement of the

blank operating mechanism and locking said

‘oroups of punches when one of said pairs of

contact points is brought mto contact with
one of the contact pins of the templet.

0. In a punching machine, the combina-
tion with a punch head having a plurality of
punches mounted therem, means for connect-
ine said punches into colperative groups,

a table below said punch head to receive a

blank to be operated upon, electrically oper-
ating means for moving gaid blank over the
table, and electrically operated means for
locking each codperating group of punches,
and means for simultaneously arresting the
movement of the blank operating mechanism
and locking a predetermined group of
punches.

10. In a punching machine, the combina-
tion with a punch head having a plurality
of movable punches mounted therein, means
for connecting said punches into codperative
oroups, a table below said punch head to
receive a blank
trical devices for locking each predetermined
oroup of punches, a pair of contact points
in electrical connection with each of the
clectrical devices for operating a group of
punches, and means for closing the circuit
through any pair of contact ponts to ener-
oize 1ts codperating electrical device and
locked the group of punches controlled there-
by in position and simultancously arresting
tiie movement of the blank operating means.

In testimony whereof I have affixed my
signature in presence of two witnesses.

| ERNEST 0. C. KUHNEL.
Witnesses:
- Jamus . A. NueeNT,

MiLpiep CII1ILEM.

to be operated upon, elec-
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