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To all whom it may concern: .
- Be o known that 1, Wonniaw B. hiore,

citizen of the United States, residing at

Cratton, 1 the county of Allegheny and

State of Pennsylvania, have invented cer-

tain. wew and useful -Improvements in
Punching-Machines, of which the tollowing

15 1 speelfication, -

My mmvention relatesto punching machines
particularly  to  punching machines
adapted to make a plarality of perforations
1 a blank, and has for its object to provide
a multiple or gang punch, the punching
members of which may be selectively op-
erated antomatically, either individually or
I various groups, to punch rivet or bolt
holes in plates, angles and similar struetural

‘neinbers, *

A further object of my invention is to Pro-

vide a punching machine and ACCOMPALY -

mg apparatus- which will aceomplish the
punching of the rivet holes or similar strue-
tural ‘ember automatically and without
the necessity of handling said blank or its
supporting table, said blank being once fixed
upon sand table. - .

A still further object of my invention is

tion of the punched holes in the blank and
for the automatic movement of the blank
combined with said punching operation: all
of which T accomplish by the novel -con-
straction, combination and arrangement of

- parts hereinafter described.

30

~The objects of my invention will appear
from the following description, reference be-

~ing had to the accompanying drawings

- Iy the accompanying drawings, F igure 1
1s a plan view of my mproved punching

40

whicli- form part of this spectfication.

niachine shown in connection with a plate
undergoing the punching operation. I 10,

215 a vertical sectional view longitudinally

45

650

thereof and illustrates the relation of the

purnrch, blank, supporting bed and the means

for imparting movement to the blank. F 1.
3 1s a vertical view of the multiple punch,

lustrating a convenient method of copnect.-
ing punch members into groups or gangs

and the means for operating each. of said
groups or gangs selectively. Iig. 4 1S 2
diagrammatic Mustration of the electricil
circurs controlhng the various actions of
the apparatus. Fio. 5 is a fragmentary view

| ppecification of Letters Patent, - "&ﬁ;{-}ﬂ_‘;{f@ﬁ
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| of a portion of the templet, and the lever

arms- actuated thereby in: conneetion with
a fragment of the punch. Fig. 6 is o per-
spective view of the said templet, the chan-
el m avhich said templet is moved, the lever
arms_co-acting with said templet, and the
cireult closing means at the extremity of
the Tever arms. Fig. T is s detailed view of
one of the punching members )t
| Fig. 8 illustrates a portion
ot the plate after having heen punched and
shows the possibilities of the machine; and
Fig. 9 is a view of the parts shown in F 1g.
O, sbowlng one of the pins seated in a toni-
piet hole and the changed position of the
lever arm. | -

Referrmg again to the drawings for a de-

W
1

tatled description of my invention: Hig, 1

Tepresents a punch, the frame of which may

be of any convenient or usual design and

angement, the one shown veing provided
with a head 2 supported in suitab]‘le'guides
and operated by cams 3—38 aitached to a
shaft 4 and rotated by a suitable gearing 5,
conuecting with any suitable source of power.
A ciuteh 6 s provided and eperated by a
sltable magnet or other electric device 6
by which the reciprocatory movement of the
punch head is controlled. Any other con-
venlent means for applying power to the
punch fo rotate the cams and oscillate the
punch head 2 may be substituted and. if
desirable, a continuously running punch nay
ve substituted for the one showu,.in which
the circuit controlling the eluteh could
pe dispensed with: but for convenience, I
will deseribe the operation of my machine
connection with the type of punch tinstrated.

Punch members 7 are loosely mounted in
recesses —8 1 the punch head —92 and aye
free 1o penetrate upwardly i the said re-
cesses 8 when the head
they wiil not penetrate plaie 9 or any other
objects which may be brought into contact
with them unless certain ones of said punches

Y WE

-y

‘have previously been fixed in the socket —8.

L have arranged the punch members —7 into
%}:ﬂ{lps or gangs which for convenience I
:

signate by the reference letters g, b, and ¢,

as exponents of the reference numerals des-
ignating the respective puach members and
other connections, , -

Lo accomplish the selective axing of cev-
Lain groups or gangs of punches 72, 70, op i,

and 1ts oper-

OF ONE-HALY Mo
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1 employ gags 10 adapted to enter the upper | will be understood that any other convenient

" cesses —8

10

15

portion of the sockets —8 to lock said
puinches —7. Suitable springs 11 serve to

retain these gags —10 out of contact with the

punches 7 except at such times as certain
one of the %ages —10 are seated in their re-

y some suitable means. To ac-
complish this seating of the gags and the

“consequent locking of the respective punches,
I employ magnets or solenoids —12, which

may be connected with individual gags or as

shown in Fig. 3 with groups of gags.
-~ In Fig. 8, I show the punches divided into. |
three groups represented respectively by the

reference numerals, 72, 7%, and 7¢, controlled

~ by their respective gags 10%, 10° and 10-

20

29

1)

39

40

These groups of gags -are connected as

shown, into.groups by the connecting rods 13¢

18°, and 18¢, provided with arms 142, 14“:

and 14°, pivoted to brackets 15°, 15° and 15°

and respectively provided with solenoids 122,
12 and 12¢, so that when any one of these

‘solenoids 192, 12° or 12°¢ is energized it op-

erates its respective gang of gags to fix all

said punches connected therewith as will be

more fully set out hereinafter. . .,

The plate 9 or other object to be punched
is mounted upon a frame or table —16 hav-

_ing rollers —17 mounted on shafts —18, said

rollers being provided with a set screw —19
to permit the setting of said rollers in any
desired position on said shafts 18.. The
punch 1 is provided with a bed piece 20 on
which are set suitable dies 21 codperating
with the punches 7. - =~ ,
The plate or other object to be punched is

drawn under the punch 1 ahd between the

punch members 7:and their coGperating dies
91 by any suitable means. I prefer to draw

‘the plate or blank through the punch by !
means' of a buggy 22.mounted on the rails

93 and, for the purpose of drawing said

- buggy I prefer to make use of the arrange-

. ment shown in Kig, 2. This drawing means

45

20

by
it |

60

6D

consists of a link belt or chain 24, one end

of which is attached to the forward end of

the said bugey 22 and passes over a sheave
25 at the extreme end of the table; whence

said chain or belt returns and passes arcund |

a driving drum 26 and connects with the

rear end of the aforesaid buggy 22. The
drum 26 is driven by a suitable worm 27

connecting with a motor 28 or other suitable

driving means and is provided with a cluteh

29 operated by a solenoid 30 and suitable le-
31 connecting therewith., Tl 1ature 32
ver 31 connecting therewith. The armature:.
of said solenoid 30 is extended through said
solenoid and is provided with a contact fin-

oer 33 adapted to make and break contact
across Lhe terminals 34 so that the move-

ment of sald armature which throws out the
cluteh 29 au the same time closes the cireutt
across the said terminals 34 and energizes an
electric hralke 35, thus stopping instantly the

arrangement of these parts may be substi-
tuted, the purpose being to control automat-

buggy and the positive locking of said
bugey when the clutch is thrown out. '

“Adjacent one side of the.table 16 1s a
channel or run-way 36 provided with rollers

ically the starting and stopping of the -

79

37 and adapted to receive a templet 38.

This templet may be of wood or other suit-
able material in the form of a long narrow
strip of sufficient length to correspond with
the length of the plate or other blank to be
punched but need be only of suflicient width

to accommodate ag many rows of templet:

holes as there are varying groups or gangs
of punches. For example,in the drawings 1
have arranged the punches into three gangs;
the templet therefore would be provided
with three rows of templet holes, one for

each gang of punches. The templet 38, I

80

85

prefer to make with grooves 392, 839* and 39 ..

and . in sald grooves are located templet

holes 40* 40® and 40°. These templet holes

correspond in longitudinal position with the

| holes to be punched in the plate or other

blank as will appear more clearly from de-
scription of the operation of my apparatus.
The templet 38 is adapted to be atiached to

the buggy 22 or by suitable clamps to the

95

edge of the plate or other blank being

punched so as to be held in rigid position
with relation to said blank and %;'lee 1o move
uniformly with said blank 1n its progression
through the punch. ' .

| Attached to the end of'thé punch i.s a sult-

100

able plate bracket A Supportm% a plurality
u

of lever arms 41%, 41°, and 41°

These arms 412, 41°, and 41°¢ are provided

with pins 43¢, 43%, and 43° respectively and

aré preferably provided with a small fric-

tion roller 44 to allow of the free movement
of the templet 38 beneath said pins.43°®, 43,
and 43¢ without undue friction. At the op-
posite end of said lever arms 41%, 41* and

41¢ are provided spring contact ﬁn(%ers 452,
45b and 45° located on the upper si

said arms by ‘suitable blocks of insulating

_ lerumed to
supports 42 suspended from said bracket. -

110

5P, and e of the
extremities of said arms and insulated from
115

material. Directly above and opposite to
-gnid contact fingers 452, 45%, and 45° attached -

to said bracket A are pairs of terminals 46*,
46> and 46¢ in the circuits of the magnets 12+,
19> and 12°. Directly beneath the aforesaid

contact fingers 45%, 45 and 45° are similar

contact fingers 47, 47° and 47° adapted to co-

120

‘operatée with terminal blocks 48%, 48° 48°

and 482 located upon a suitable support sus-
J)eqded from said bracket and arranged 1n

series with the circuit to the clutch magnet

123

30 which controls the movement of the

fingers 472, 47" and 47¢ must all be in con-

travel of the drum 26 and the buggy 22. Tt | tact, with the terminals 482, 480, 48 and 48

bugey 22 and so designed that the contact |
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to_esmplete the sizeuit to the magnet, the !
arms 412, 410 and

‘Taising of any one of the

¢1® biealing said eireuit. |
. The springs 48 serve to oxort pressure on
5 the pin ends of the lovers 412, 41%. and £1¢

. = [ ..H .
o insure the enfering

43¢ into the templs: holes and maintain the
contacts 45%,'45° and 450 agaist. the termi-
nals 462, 46° and 46¢ when
10 1n the said templet holes.

£ secondary lever 50 pivoted

arm extended . proximity to the head 2 of
the punch so asg to he engaged by a lug 52
whereby in the upward move-

on said head ¢ _ )
15 mend or the head 2 the said lug 52 raiges the

achyacent arm of said secondary lever 30 and

tiits same to bring' the opposite arn of said
lever 50 down upon the lever arms 41s; 41
and £1° to free the ping £3%, 43" and 43¢ from
20 the templet holes, i which they may bhe
seafed. . o L
1 will now proceed with' the deser] ption of
the operation of my machine —Assuming
that the blank to be punched 1s
25 the form shown in the fragmentary view in
Fig. 8§ of _
and that it is desired (¢
same 1n the positions in
o.  This view illustrates a
30 having a double

holes along either edge of the plate and’ in-

termittently occurring rows of rivet holeg

exending scrose said plate. It will be un.

derstood that any arrangement of holes may

85 be punched but, confining myself in my de-

-seription for convenience to the aboye plate,

L will proceed with the details of the opera-
tion. T S

4 templet of wood or other converniont

10 material is prepared having rows of templet
eles arranged in longitndinal grooyves, there
being provided a separate groove for each of
the lever aymg and theirconnecting Hins 438,
43° and 48¢ and as MRNY Dore as mav be

45 peeded. Assaming that “the row of rivet
heles adjacent the two edges of the plata,
wirch T have indicated on snid plate in
Fig. 8 by the reference characters 'y i’ ete. s
are operated hy the lever aym 412, that the

°0 adjacent row Of pivet otes, D057 ete, are
controlied by the lever armi 417, and that the
remaining hoeles, mdicated by «7, which « _
tends neross the plate are operated by the
lever 41°. ¥i will be seen that (e feinplet

05 will have corresponding grooves 394 850 apd

29¢, and that the _
satd grooves will b spaced longitudinally
to colucide with the fongitudinal spacing of
the correlating rivet holes to be punched 11
S0 the plate. The plate is placed upon” the
able 16 and the forward end of el ‘
clataped Ly any suitable means to the bugey
=2 The templet is in Like wianner placed in

temiplet hales in eacl of

b X

the channel 26 mnaralle] {o the plate and

6o clamped to the Iggy or. if found more con- |

of ping 432 43% and

the said pins are

at 51 has one

a plate of

of any indefinite length and width
puneh rivet holes in
dreated in said Fig.
usual type of plate
row’ of alternating rivet

CX-

i the circuit to the magnet 12> s clo
the:punch started, .

plate o
and the same operation takes Pplace produe-

B

venient, diveetly to the adjacent edge of the

plate so | lation
with the said plate to move uniformly there-
with.  The contact fingers of all three lever

arms being down by reason of their pins be-

I
i
a
l
i
|
|
.‘
|

- plet holes, the circuit to the magnet 30 is
closed,  thus starting the dram 26 and the
Luggy 22 moves forward ‘drawine. with 1t

gta.fl P SRR Y = .
the plate 9 and the templet 88 ‘As the tem-
plet holes come into-enga gement beneath the
pins 439 43 and 43¢, (it veing apparent from
the drawine. Fio i1, that the first templet
Al A By FAge Ay Hldu e PR EL
holes in -each groove are 1 lie), the said
.pins of all three arms will drop and seat 1

sald lever arms will fly upwardly breaking
the circuit to the clutch, magnet 80, closing.
the circuit to thie eleetric brake by the con-
taet finger 33 actuating the said cluteh mag.
net 30 theréby bringing the by 1wey to a dead
stop. - At'the same time the contact fin QOrS,
408, 45> and 45 make contact across their,
respective co-acting pairs of terminals 462,
46° and 146¢, thus closing the clreuits to each
of the gag .
are thereby energized and actuate
neeting levers to lock the three _
punches 7%, 7 and 7e." At the same time the
magnet 6* which connects by
1ngs with each of the three a _ .
1s energized and actuates the clutch 6 where-
upon all of the punches are brought down.
into action with the plate and produce . the.
transverse line of rivet holes . indicated. in.
Fig. 8 by the reference’ characters (asy/
and o ST TR SRS ary

thewr con-.

movement, the Ing 52 Tifts the adiacent end

of the secondary lever 50, the

ends of the:levers 412 41b
the eircuits to the cluteh ma
gag magnets 128, '_.15_,3“_“31&1;1_&3“
the cortact fingers 472,

enet 62 and
and bringing

[ —

net 3¢
 the bugdy, the pins 432, 18»
same tine being lifted  fron

holes. The bugey then draws the plai

comes into cngagement with
438 Which as above described enters the {em-
olet hole in its correspondin g groove whare-
{}}‘*’i'he cireuit to the magnét 50 15 broken and
~circuit to the is closed; the -
magiet 6* again energized,

ing the perforations indicated in Kig. 8 by
the reference letters b,

as to be held in rigid correlation

magnets 12%, 12 and 19, which

As the punch head ¢ rises in the upward .
105
the ¢ ) oppostie end
of said secondary lever forces down the finger
and 41¢, brealkin o
and to. the

_ _ 47" and 47¢ into con-. -
tact with the terminals 482, 48b, 48 and 487, .
+ thereby closing the cireuit to the eluteh mag-
t. 30, throwing oft the eleetric: brake bhv . -
breaking the confact yt 33 and again start ing 115
157 and 43¢ 4 [ the.
Lo thie templet.

e oand.

templet forward antif the néxt templet Tole
' | & pin, which
from the dra wing will De seen to be thie pio.

. NCe . In like manner the,
sibsequent punehing proceeds, the apparatus

Ing out of engagement with any of the tem- .

80

said templet holes whereupon under the ac-
tion of the springs 49, the opposite ends of

gangs of

separate wind-, .
foresaid cireuits.

100

110

120

125
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130
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working automatically without any attention
whatever from the operator, the plate and
templet once having been set and the current
applied. The buggy starts and stops auto-

matically ; is immediately locked and the ap-
propriate gag or gags thrown inj the punch

~brought into action; the punching operation

performed; the punch again stopped; the

~ cags released; the brake thrown off; the

- 10

15

buggy started and the plate and templet ad- |

vanced for each successive punch, all’ of
which is eontinuous as above deseribed.

Tt will be apparent that if a continuous
punch is used the cireuit to the cluteh 6* may
he dispensed with. Many slight modifica-
tions of cirenits, contacts and mechanical
means for embodying the above described
features will be apparent and I do not wish

10 confine myself strictly to the embodiments

20. . |
. ITaving thus fully described my invention,

herein described, but

" T claim as new and desire to protect by Let-
~ters Patent of the United States. '

- 20

30

35

 between said work support and said templet,

- plura

40

1. In a punching machine, a movable work
support adapted to receive a blank, a-iemplet
support adapted to receive a movable tem-
plet, a punch head, the elements of which
are movable and adapted to be locked 1mn

“operative position in_groups, means for ad-

vancing the blank and templet in unison, and
a common means for simultaneously .stop-
ping the movement of the templet and locﬁ-
ing certain of said punches. - _
9. In a punching machine, a work support
adapted to receive a blank, a templet support
adapted to.receive a templet, a counection

a reci{)rocating punch head provided with a
ity of punching members mourted
therein, means independent of the punch

~ head moving means for advancing the blank

45

support and templet in unison, a comnion

‘means for simultaneously stopping said tem-
o Flet and locking certain of said punch mem-

)ers in operative position, and means adapt-

" ed to disengage the locking means for smid

punching members and release the blank ad-
vancing means and.the templet. .

* '8, In a punching machine, a work support

50

adapted to receive s blank, a templet sup-
port parallel with and at onc side of said

~ work support and adapted to receive a mov-

Ho

- and a clutch for controlling the movement ot
60

~ able templet, a_punch head provided with a
-Elurality. of punching members, a connection

etween said work support and the templet,

“means for advancing the blank support and

the templet and simultaneously locking said
punching members in predetermined groups,

the punch head actnated at the same instant
as the blank support and the punch gags.

4. In a punching machine, a work support
- .adapted to receive a movable blank, a tem-

65

plet support parallel therewith, adapted to
receive a movable templet, a punch head pro-

“holes in said -

| said grooves, a punch

034,872

1 vided with a plurality of punehing mem-
therein and connected
in' groups, means for advancing the blank

bers loosely mounted

and templet in unison, electro-mechanical
means for locking '
members, fixed pivoted arms adapted to co-
operate with said templet to actuate the sald

said groups of punching

punch locking means and the blank advane- -

Ing means. - | S
5. In a punching machine, a work support

adapted to receive a blank to be punched, 2

75

templet support parallel therewith adapted -

to receive a templet, a templet provided with

longitudinal grooves and texﬁlet holes in

said grooves, a punch provided with a (falu-
rality of punching members connecte in
oroups and adapted to be selectively locked
in the head of said punch, means for locking

said punching members, means for advanc-

ing the blank and templet in unison, arms

with pins adapted to codperate with grooves
in sald templet and enter the
grooves, and means attached to

said pivoted arms to .actuate the aforesaid

punch locking means and the blank advanc-

1ng means. | | .

6. In a punching machine; a work support
adapted to receive a blank to be punched, a
templet support parallel therewith adapted
to receive a templet, a templet provided with

members connected 1n

rality of punchin _
to be selectively locked

roups and adapte

pivoted adjacent the punch and provided.

80

85

said templet

90

95

longitudinal grooves and templet holes in
provided with & plu-

100

in the head of said punch, magnets connect-

ed with each of the said groups of punching

members adapted to lock said punching

members in the head of the punch, a buggy

for drawing the blank and templet n uni-

son, electrically controlled driving means for

said buggy, electric means for locking said

buggy ‘
arms pivoted adjacent the punch provided

at one extremity with pins co-acting with the
orooves of said templet adapted

oers at the

adjacent  thereto adapted to actuate the

punch locking magnets. _ .
7..Tii a punching machine the combination

with a punch having a plurality of punching
members and provided with gags adapted to
lock said punching members,

bed therefor, a blank to be perforated, of ;!

co-acting with said driving means,

‘ to enter the
‘templet holes in said, grooves, contact fin-
opposite extremity of said piv-
oted arms adapted to actuate the buggy
moving means, and similar contact fingers.

107

110

116

120
a supporting

templet provided with longitudinal grooves

having tem
longitudinall

said blank and templet in unison, magnets
' adapted to actuate the

aforesaid gags, arms

pivoted adjacent the punch and provided

| with pins adapted to enter the templet holes

let holes therein corresponding
with the perforations to be
punched in the blank, means for advancing

125 -

130
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16
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in said templet, contact fingers on the oppo-
site end of said arms adapted to make and
brealt an electric circuit controlling the
blank advancing means, similar contact fin-
gers adapted to make and break electric oir.
cuits communicating with said gag magnets,

and means for intermittently starting and

stopping the punch. _ |

8. In a punching machine, a fixed work
support adapted to receive 2 movable blank,
a fixed templet support parallel therewith
adapted to receive n movable templet, a
punch- head provided with g plurality of

punching members selectively mounted there.
1 and connected in groups, and means for ad-

vancing the blank and templet in unison.
). In a punching machine, a work support

T R m A s

——

——

B

adapted to receive a movable blank, a tem-

plet support parailel therewith adapted to

recelve a movable templet, a punch head pro-
vided with a plurality of punching menibers
loosely mounted therein and connected in

groups, means for advancing the blank and -

templet in unison, and electro-mechanical

- means for simultaneously locking said groups

of punching members and arresting the
movement of the blank and templet.

In testimony whereof T affix my signature
1N presence of two witnesses.

WILLIAM B. KILGORE.
Witnesses:
1. Bosax,
A. H, Kavurman,

AN
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