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UNIT]LD STATES PATENT ()FFICE

HAYNES K. FOOTE, OF CHICAGO HEIGHTS ILLINOIS

PUNCI—I-PRESS

Apphcatmn filed October 13 1915

o aZZ whom ¢ may concern:

" citizen of the United States, residing at Chi-
“cago Heights, Cook county, Tllinois,. have .
invented new and useful Improvements in .
“from the end of the beam, -and heretofore,

Be it known that I, Havnes K. I‘OOTD,

Punch-Presses, of which the following is a

- specification.

My invention relates to an rLttaLdnnent for -
-~ punch presses, adapted to a variety of uses,
10°
“trate my invention, discloses the attachment -
“arranged to punch I-beams, T-beams, chan-

and the one which I have selected to illus-

“nel and 1n01e irons.

15

The primary object attamed ig economy in
labor and time consumed in operating’ on

- the 'work, and in the space occupied by the
~work, whereby an operator is enabled to per-

- form a greater amount of work than hereto--
&

-~ fore, with less expenditure of time and

20

strength, and without necessitating a large
amount of storage space tor the paltmlly

. completed work.

25

My invention enables the opemtor to com- .
plete the work of punching structural iron-

of the above-named founs, at one- pass

thr ough the machme

* ample, the machlne was first set up. that is, -
" the punches and dies were properly adjusted -
to punch holes in one flange of the beany, -

30

Heletofow in punching I-beams, for ex-

~after which the beams were lifted to posi-
‘tion one by one, and passed through the
machine, one flange punched, and the beams

35

taken off the machine and piled. = After all
the beams had had one of their flanges

 punched, they were again pliced one by one

45

50

" twice.
“three passes through the machine to: punch

“on the machine, run-through a second time
~to punch the remaining flange, and again
piled: The operator then reset the machine
40
‘ were again placed on the machine one by -
~one, passed through, punched, and lifted off

: for the last time when they were ready for
use.
ations, and three lifting off operatlons, be-:
- sides the mnecessity for prowdlng space in
which to pile the partially completed beams, -
Also, it will be noted that it required. -
- punched on the second operation, which dis-

‘placed the holes punched on the first opera-
“tion: My invention avoids these disadvan-
-tages by punching all the holes at one time -
- md ‘with one’adjustment.

to punch the webs, after which the beams

Thus there were three lifting on oper-

holes in both ﬁqnoes and the web. -
By the use of my invention, the machme is

“set up but -once to punch holes in" both-

~ flanges and in the’web- snnultaneously, all
© “holes ‘being punched during oiie pass through :

Speciﬁcation of Letters Patent.
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the nnchme s0 thqt the beam, attel pasqmcr

‘through the nnchlne a single time, is: 1e‘1dv

for use and may be at once removed.’

Ltented Oct. 24 1916
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The pomts at which the holes are to be -

punched in the beam are gaged or located

under- the old "method, when holes were

" punched in one flange ab a-time, if the end.
‘was not square,: the holes in one flange"

would not ‘be located in proper relation to
those in the other flange, unless the operator
took partlcuhr pains and consumed consid-

machine for each pass.
“In my invention where the holes are
punched sunultaneously in both ﬁanoes, they

" must necessarily be:in proper relation to
each other regardless of whether the ends
“of the beam are square or not.

In my invention the beam as it i dehv-

ered from the machine after the first pass

through, is ready to use, thus avoiding two
hand]ln(rs on the machine and two off, which

were heretofore necessary, as well ‘as s‘wmo\

the: time ‘then necessary to pass the work

" through the machine - f01 the second and
_third operatlons

60
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. erable time in adjusting the beam in the

70

75

80

T—1r011s can be run thlouoh the machlne y

in pairs at one pass, in the same manner as
an I-beam, whereas, by the old method, each -

T:iron had. to'be run throucrh the nmchlne

" twice with a resetting of the machine be-

tween the two passes. Thus niy invention

‘saves three handlings of material and one”
- setting. of the machine.
_economy is effected in punching angle irons,

Likewise, a_similar

two of which can be completed at one pass
through the machine, and with greater ac-

ccuracy and less trouble ‘than by the old
‘method of punching one leg at a time,

Under the former. method, when 1t was
necessary to punch a number of holes close

" togéther, -the *material stretched when first

passed through the machine, thus necessitat-

85

90

95

ing a re- ad]uctment of the work before being

~pqssed through a second ‘time, and on’ such

seécond run-. through the machine; the- part
already punched, stretched with the part

100

105

I attain ‘these- fmd other 0bjects by a novel"‘ -



a

“‘arrangement, and operation of punches and
. dies, -and’: further’ advantages™ pertaining

10
-~ punch and die arrangement, and the means

thereto, will be ‘more’ fully ‘disclosed ‘herein-

claims. - :

after and particularly pointed out -in the

. In the accompanying drawings, Figure 1
is.a side view of an ordinary punch press
equipped with one embodiment of my inven- .-
tion. - Fig. 2. is an enlarged- plan view,

partly in. section, showing the horizontal

- to operate'the punches. ' Fig. 8 is a sectional

“plan view of the same structure.  Fig. 4 is a
detail perspective of one of the plungers or.
actuating’ .members - for the horizontal .

.punches; Fig. 5 is a similar view of one of
‘the cross heads; or punch carriers operated

by said plunger. Tig. 6 is an enlarged side

20

~-view of my invention, and Fig, 7 is an en-
larged front view, partly in section, show-
“ing myinventioncombined with the ordi-

“nary vertical punch, and also illustrating

the connection between the punch carriers

“and their plungers or drive members..
25
~_well-known type, the lower jaw 1 of which

Referring to Fig. 1,’A'is a punch press of

- forms the usual die support, a vertically
- “reciprocating working head 2 being fitted

30

in the upper overhanging jaw 3, and op-
erated in the usual manner (not shown)

~ from the drive gear 4. A foot lever 5, clutch

.. A chambered holder 7
35

6, and’connections control the operation of

the working head 2." © = " .
(Figs. 6 and T) is

-adjustably secured tothe working head 2 by
‘headed 'bolts 8 slidable in grooves 9 in the
"head.. The lower end of the chamber in the -

“"holder 7, indicated: by dotted lines 10 -in

40

Trigs. 6 and 7, is partially closed or restricted

by the lips 11, which support the heads 12 of
-vertical punch stems or posts 18- depending
. from the holders. - Nuts 14 removably secure
punches 15 to the lower reduced and thread-

Ced ‘ends of the punch stems; in"line with

.. irons and other b
" vertical punch and

~dies 16 (Fig. 7) mounted in_die holders 17
- adjustably secured by set screws. 18 in . die
‘blocks 19, which in turn may be adjustably

secured by set screws 20 in a grooved. bed

_plate 21 mounted on the lower jaw or die
support 1, of the punch press.. Holes may

be punched in the webs of I-beams, channel
eams, by means of this
inching.the flanges of I-

Heretofore, in p

‘beams, for instance, the beam has been fed

to the punches with its flanges in a horizon-
tal plane-and the web in a vertical plane.
The upper horizontal flange was first passed

beneath the vertically ‘operating punches,
.and punched, after which the beam was
_turned. over ‘to bring the remaining flange -
_uppermost_and again  passed; through the
_machine and punched, and then, after the
~machine had been reset, the beam w: :
through the machine for

eam was passed

hird time, with its

1,202,176

web in a-horizontal position and its flanges

~.vertical, -so’ that holes could ‘be punched in
~the web: - By my method; the I-beam is passed
- through the machine but once, and at that

time occupies 4 horizontal position, that is,
the web lles in a horizontal plane and the
flanges lie vertically. ' (Fig. 6)

To punch both right and left flanges at a

'single operation or simultaneously; L' pro-

vide the punch press with a pair of oppo-

“sitely located punch and die members, or

blocks 22 adjustable horizontally toward
and . from-each other on a bed plate 23 fas-

“tened:in-any convenient .manner, to the die

support 1 of the punch press. In the pres-
ent" instance, I have shown the bed plate
fastened by-screws 24 (Figs. 6 and T7), the
blocks 22 being slidably mounted in a groove
25 on the bed plate 23 and held.in adjusted
position, when desired, by set screws 26.

70

75

&9

85

Each of these die blocks 22 are approxi-. -

“mately C-shaped.in side elevation, (Figs. 1
.and 6) and-have an-upper jaw 27 and a:
- lower jaw 28: As the die blocks are similar

in construction, a description of one will suf-

. fice for both.” The jaws approach each other
- quite closely, but. are spaced. far enough .

apart to accommodate webs of various thick-
nesses, and to permit: the work to be shifted

_through the jaws. Each die block is pref-
~erably of sectional construction, as shown
.more particularly in Fig. 3, for convenience
in manufacture and assembling; the sections

being. mortised as at 29, and firmly secured

together by through bolts. 30.

39

55

190

The: respective inner faces.of the sections

are. correspondingly laterally. chambered as
at 81 (Fig. 3) to form two chambers open-

.ing at their forward ends into the throat of
the die block.. Horizontally shiftable cross-
‘heads or punch carriers 32 (Figs. 8 and 5)

fit in the chambers, the outer faces of which

“cross heads project into the throats and are
~provided with vertically extending mortises
33 (Fig.5). Punch holders 84 adjustable in
~the mortises,: have threaded studs 85 on_
~which the apertured punch nuts 36 are
.screwed .to retain the headed punches 37
firmly against the studs. Fach punch holder

34 preferably comprises a square base hav-

165

110

ing two.opposite sides beveled to fit the mor- -

‘tise 33. Set screws 38 secure. the punch

holders in. adjusted position. ' ‘
The, punches-37 project horizontally from

the back of the throat toward the inner faces 3
of the upper.and lower jaws 27 and 28, said

jaws being provided with vertically extend-

_Ang. mortises -39 parallel ‘with: and opposite
~tothe mortises 83 in the cross heads or
~punch. carriers. :Die-holders 40 whose bases

are similar in shape to the punch holders 34,

-are adjustably secured in the mortises 39 by

- set screws .41, and. are bored out to form seats

for the. dies 42, the jaws having open slots -

48, parallel and communicating with. the

130
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‘tally against the work.

1,202,175

mortises 39 to allow the punchings to drop
out, the die holders being apertured, as at
44 (Fig. 8) in registry with the dies.

'The mortises 33 extend through the top

- faces of the die blocks 22 as at 83" (¥Fig. 2)

to facilitate the insertion and removal of
the punch holders 34, such mortise openings
being extended as at 33, to accommodate the
threaded studs 35. Similarly, the mortises

» 39 coxtend through the upper faces of the

die blocks to facilitate the insertion and re-
moval of the die holders 40.

Plungers or actuators 45 (Fig. 4) having
inclined faces 46 at their lower ends, enter
vertical apertures 47 formed in the upper
faces of the die blocks 22 directly behind the
nner ends of cross-heads 32, and in commu-
nicaticn with the rear ends of the chambers
31 containing the cross heads. The tapered
faces 46 contact complementary inclines 48
cn the rear ends of the cross heads and exert
a wedging action thereagainst, to slide the
cross heads 32 outwardly and force the
punches 37 into the dies 42. Ways 49 pro-

‘jecting from opposite sides of the base of

each cross head 32 travel in grooves 50 in
the die blocks to guide tlie punches in a true
horizontal reciprocation.

The upper ends of the plungers 45 enter
slots 51 in the chambered holders 52, which
holders are adjustably secured to the werk-
ing head 2 by bolts 53 passing through
flanges 54 of the holders. The upper ends
of the plungers are headed, as at 55 and are
slidable in the chambers 52" of the holders 52
from the open ends thereof, (shown in dot-
ted lines, Fig. 6) the heads 55 resting upon
the lips 56 (Fig. 7) forming the walls of
the slcts 51, Filler pieces 57 having handles
58 are insertible in the holders above the
heads of the plungers to form a non-yielding
backing therefor. Similar- filler pieces 59
(Figs. 6 and 7) are insertible above the
heads 12 of the vertical punch stems 18 for
a similar purpose. When it is desired to
render any punch 15 or plunger 45 inopera-
tive, it is merely necessary to withdraw the
Gller piece 57 or 59, the height of the cham-
bers in the holders being substantially equiv-
alent to the operative stroke of the working
head 2. .

As the working head 2 drops, it drivesthe
plungers 45 downwardly in the apertures 47
in the die blccks 22 and thrusts the inclined
faces 46 of such plungers against the com-
plementary inclined faces 48 of the punch
carriers 82, to force the punches 37 horizon-
The return stroke
of the working head draws the plungers or
actuators 45 upwardly with it. Inclined
orooves 60 (Fig. 4) parallel with and behind
the inclined face 46 of each actuator accom-
modate similarly inclined ways 61 (Fig. 5)

formed on’the inner side walls of the rear

65

ends of the cross heads 32, which walls em-

24

brace the actuators, so that as the latter are
withdrawn, the inclination of the ways 61
operates to retract the cross heads 32 and
their punches 37 from the dies. The over-
hanging shculders 22’ (Fig. 7) of the die 76
blocks co6perate with the ways 49 and
grooves 50 to restrain the punch carriers
from rising with the plungers 45. Verti-
cally extending lateral flanges 62 on the
plungers or actuators travel in vertical
grooves 63 formed in the die blocks 22, to
guide the actuators and prevent them from
binding. The central section c¢f the die
block 22 projects forwardly into the throat
to form a vertical stripper 64 to strip the
work from the punches. Shoes 67 may be
removably secured to the strippers 64 by
bolts 68 to provide mcre or less clearance
between the work and the dies.

The operation and method of use of my
invention is as follows: To punch both the
flanges and the webs of I-beams at one op-
eraticn, the horizontal punches 37 and the
vertical punches 15, as well as the dies 42
and 16 are properly adjusted- to punch the
required holes in the proper lceations, rela-
tively to the work and to each other. The
I-beam is then inserted endwise in the ma-
chine, the web 65 (Fig. 6) being horizontal
and projecting between the upper and lower 95
jaws 27 and 28 of the respective oppositely- -

75

80

85

90

-lccated die blocks 22, which have been ad-

justed so that the vertically disposed flanges
66 at the opposite edges of the web enter
the throats of the respective die blecks, suf- 100
ficient clearance being left between the
flanges and the inner faces of the jaws to
permit the I-beam to be easily fed or passed

‘through the machine. The die blocks 22 are

not fastened to the bed plate when punching 105
I-beams, but are free to slide horizontally. '
When the beam has been brought to the
point where the first punching is to be made,
the plunger head 2 is lowered, which will
force the vertical punches 15 through the 110
web 65 and into their dies 16 in the usual
manner. At the same time, the actuators 45
move downwardly in the vertical apertures
47 of the die blocks with their inclined faces
46 in contact with the complementary faces 115
48 of the cross heads or punch carriers 32, to
thrust the cross heads out of the die blocks
until the punches 37 contact the flanges 66
of the I-beam. Further pressure of the ac-
tuators against the ¢ross-heads, operates to 120
separate or shift the die blocks 22 apart
from each other and relatively to the cross
heads, until the inner faces of the upper and
lower jaws 27 and 28 of the die blocks con-
tact the inside faces of the flanges 66 of 125
the I-beam, to thereby bring the dies flush
against one face of the work and back it
against bending, while the punches 87 press
against the opposite side of the work. The
opposed pressures or pull exerted by the 180



-

" -jaws of the opposite die blocks 22 on the

“placement.

flanges 66 hold the beam firmly against dis-
This method also effects an au-

. tomatic adjustment of the punches and dies

-to accommeodate any variation in the thiek-
- ness of the work.

g The plungers or actuators
shift with the die blocks in-effecting this

- adjustment, such slight movement belncr per-

- mitted by qllowmg a clearance in the hold-

10

~15

© 25

130

.40

45

.60

.the next punching operation.
ance was afforded, the burs struck up by
.the punches, would cause the beam to stick

2 descends.

tion. - -

ers 52 relatively to which the heads 55 shift.

.Continued pressure of the actuators, forces
_the punches 87 through the flanges 66, and
~gubstantially simultaneously therewith, the
- punches 15 pierce the web 65. . Raising the

working head 2 withdraws the plungers or

s actuabtors 45, the first effect of which is to

draw the die blocks 22 toward each other
until- the strippers 64 strike the flanges 66.
Further return movement of the plupqem 45
then effects the withdrawal of the punches

37 from the work.

By thus shifting the die blocks toward

“each. other, sufficient clearance is afforded

between the dies 42 and flanges 66 to enable
the beam to be fed along until in position for
If no clear-

to the dies.. The thickness of the shoes 67
on the strippers regulates the amount of
clearance permitted between the work and
the dies.. The: punches 37 are withdrawn
behind the vertical plane of the strippers 64
g0 as to be out of the way.

The removakle filler blocks 57 and 59 en-
able me to control the operation of the sev-
eral punches 15 and 87. By removing such
filler blocks. from above.the heads of the

- plungers 13 and 45, no pressure is trans-

mitted to the latter when the working head

Thus. 1 can operate the cross

heads individually or in any combination.
It is obvious. that channels, angle and T-

“irons-can be punched on the same die blocks."

The die blocks can be varied in construe-
tion and a smaller number of puriches and
dies mounted therein, thus permitting their
use.in smaller machines for punching this
kind of material. Where only one angle
iron is to be punched at a time, a single die
block would be sufficient, which would be se-
cured against shifting; during the punching
operatlon ‘

"Obviously, the invention is adapted for
all sorts of punching where lateral or hori-
zontal punches can operate, and -1 have

merely selected one of the many embodi-

‘ments in which my invention mdy be incor-
_porated.

Changes other than those referred to, may
be made in the form and arrangement of

;the several parts set forth without dep'ut-

ing from the spirit and scope of the inven-

O N
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‘What I claim as new, is:—

1. In a punch press, the combination with
a working head; of a die block and die shift-
able relativ ely to the work during a punch-
ing operation, to contact the die with the
work; a punch carrier and punch shiftably
supported in the die block for movement rel-
atively thereto during the punching opera-
tion; and means driven by the working head
to shift the die block and punch carrier al-
ternately and simultaneously:

2. The combination with a: punch press
having a vertically-operable working head;
of a chambered gage holder connected to the
head; a punch-operating means supported
in the gage holder;-and a filler piece remov-
ably entered in the gage holder in contact
with the punch-operating means to prevent
independent movement of the head rela-
tiv ely to said means.

The combination with a punch press
havmg a vertically-operable working head;
of a gage holder attached to the head; a

“punch -operating means supported in the

gage holder, and adapted for lateral move-
ment relatively thereto; a die block; a cross
head in the die block engaged-by the punch-

gperating means and movable relatively. to
“the ‘die block in a direction at an angle to
the direction of travel of the punch-operat-

ing means; dies in the die block; and punches
carried by the cross head to cobperate with
the dies.

4. The combination with -a punch press

‘having a reciprocatory working head; of a

punch carrier shiftable in a direction at an
angle to the direction of travel of the head;
a-punch mounted in the carrier; a shiftable
die block in which the punch carrier is sup-

65

70

80

85

90

95

100

ported; a.die mounted in .the block; and -

means operated by the working ‘head to
effect the automatic adjustment of the punch
and die relatively to the wark; and to drive
the punch throvgh the work.

5. The combination with a punch press

vhaving a reciprocatory- working head; of

die blocks and dies shiftable by the working

.head, in"a direction at an angle to the direc-
tion-of travel thereof, and relatively to the
swork, to automatically adjust themselves to

the work, during the punching operation;

-and punches: operated by the working head. .

in a directicn at an angle to the direction of

travel of the working head, to coact Witly

the dies.

6. The ‘combination with a punch press
having a reciprecatory working head; of die
blocks shiftable relatively to the work

“cross lheads mounted in the die blocks and

shiftable at an angle to the direction of

“travel of the head; and means operated by
-the working head to shift the cross heads,

and die blocks successively.

105

110

115

120

125

T :’;fhe‘cqmbination‘with a punch press
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having a reciprocatory working head; of a
cross head shiftable in a direction at an

angle to the direction of travel of the work-.

ing-head; a die block chambered to accom-

modate the .cross-head; and means operated
by the working head and slidably connected
with the cross-head to advance and withdraw

the latter: relatively to the die block.
8..The combination with .a punch press
having a reciprocatory working head; of a

- die block having a throat inclosed by upper

and lower jaws; dies ad}ustflbly ‘motinted
on the inner faces of the jaws; a cross head
supported in the die block and - adapted. to
shift toward and from the jaws; punches
adjustably mounted on the outer face of the

- cross-head, to cobperate with the dies; and

- 20

25.

30

35

40

45

50

&5

60

means operated by the working head to ad-
vance the cross head townd and retract 1t
frem the dies.

9. The combination with a punch press
having a reciprocatory working head; of a:

die block having a throat inclosed by upper
and lower jaws; dies adjustably mounted ‘on

the inner faces of the jaws, said jaws being

slotted to permit the escape of the punch-

ings; a ercss head supported in the die block

and adapted to shift toward and from the
jaws; punches adjustably mounted on the

outer face of the cross-head, to cooperate

with the dies; and means operated by the

working head to advance the cross head

toward and retract it from the dies.

10: The ccmbination with a punch press
having a reciprocatory working head; of a
die block having ajaw; a die mounted in

said jaw; a cross head shiftably mounted in -

the die block to move in a direction at an
angle to the direction of travel of the work-
ing head; means to guide the cross head, a
pvnch secured to the cross head; and means
operated from the working head to drive
the punch through and \Vlthdmw it flom
the work.

11. The combination Wlth a punch press
h‘wmg a - reciproecatory working head;
opposed die blocks having thro‘lts adapted
to accommcdate the work, dies on the die
blocks; said die blocks being shiftable
toward and - from each - other during a
punching operation; cross . heads shlftqbly
supported in the die blocks; punches secured
to the cross heads; and means-operated by
the working head to drive -the punches
against the Work, and to shift the die blocks
to cause the dies to contact the work.

“12. The combination with a punch press
having a reciprocatory working head; of
opposed die blocks having- throats adapted
to accommodate. the Work, dies on the die
blocks; said die blocks being shiftable

~toward and from each other duung a punch-

ing eperation; cross heads shiftably . sup-

_ported in the die blocks ~punches - secured

S

to the cross heads; and means operated by

the working head to shift the dies and
punches relatively to the work to clamp the

work in place during the punching opera--
ticn, and to release the work after such oper-:

ation to enable it to be fed through the die
blocks.

"13..The combination With a punch press:

hqvmg a -reciprecatory working head; -of
opposed die blocks having throats qdqpted
to: accommodate the work; dies on the die
blocks; “said die blocks  being shiftable
townrd and from each other during a punch-
ing operation;
ported in the die blocks; punches secured
to the cross heads; means operated by the

cress heads shiftably sup--

70

75

80

working head to drive the punches against -

the W01k, and to shift the die blocks to

cause the dies to contact the work; and

strippers-carried by the die blocks to en-
able -the dlsenoaoement of the punches-and -

work.

85

14. "The combmatlon wn;h a punch press -

having a reciprocatory working head; of a-
punch ‘carrier shiftable at ‘an andle fo the

dirvection of travel of the \vorkmo head, the
carrier having an mchnedfaCe;

a similarly inclined face to advance the

punch carrier in one direction; said plunger

having inclined grooves; and similarly in-
chned ways on the carrier entered 'im: the

grooves' to permit said plunger to retract
fhe carrier as -the w orklncr head returns to

normal position.
15. The combination Wlth a punch press
having a reciprocatory working head; of a

- punch carrier shiftable at an qnfﬂe to the
- direction of travel of the working head, the

carrier having an inclined face; a plunger
operated by the working head and having a.

a plunger”
operated by the working head and having

90

95

100

105

similarly inclined-face to advance the punch.

carrier.in. one direction; said plunger hav-
ing - inclined grooves;. similarly inclined

.\mv: on the carrier entered in the grooves

to pemnt said plunger-to retract the carrier
as the working head returns-to normal posi-

tion; and means to guide the punch carrier

during its advance ﬂnd retraction.

16. In a punch press, the combmqtlon
with a reciprocatory working head; of op-
posed die blocks, upper and lower jaws on

each block, spaced apart from each other.

and inclosing a throat; dies on the inner
faces of the respe_ctlve jaws; strippers in
said-throats; the die blocks shiftable toward
and - from each other during a punching
operation ; punch carriers shittably motmted
in the respective die blocks; punches secired:
to the carriers; and means operated by the

working head ‘to shift the punch carriers to’

contact the punches with the work ; and then
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shift the die blocks apart relatively to the' |

worlk to-bring the dies against the work and’



..~ hold the work
. punches. - o AL SR
17. The method of simultaneously punch-
~ing the web and. flanges of structural iron

10

a

in place; beﬁvee’n»thelydies and

worl at one pass through the machine, com-

- prising passing: the work between vertical,
-and opposed horizontal punches, and first,

in: forcing -the  horizontal punches against
the work; secondly, while the punches still

engage the work, in separating: the die
- rblocks relatively to the swork to bring the
‘dies against those faces'of:the work opposite

- the punches; third, in forcing the punches

15

through -the -work; fourth;:in shifting. the

die blocks toward each' other .relatively to

. v thework to free the work from the dies; and

fifth, in diserigaging the ‘punches and work.

'.18. The combination in a-punch press hav-

. ing a reciprocatory working head; of a die

20

‘block, having a jaw; a cross head shiftably -
- ~mounted in the die.block; a punch carried-
by the cross head ; a.die'carried by the inner.

- face of 'the jaw; means: operated by the

25

working head to advance the cross head and. -

punch ‘toward. and retract it from: the die,

-wand - a stripper: projecting. toward. the jaw

30

and against which the work contacts on the

withdrawal.of the'crosshead. . . .
19, The combination- with a punch: press
having ‘a’ reciprocatory working head; of

- opposed .die: blocks having throats adapted

- to accommodate the work; dies mounted in

+ 85
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the die blocks; said die blocks being shift-

able relatively to the work during a punch-_

ing operation; and punches-carrtied by the

-~ die blocks and operated by the working head’

on.:its drive . stroke; to force the punches

against the work and thereby. shift the die-:
~blocks apart relatively to the work, to clamp

the work between the:punches and dies be-

- fore the punching talkes place. . ' :

-20. 'The combination with a punch press
having- a - reciprocatory working head; -of

.opposed die blocks having throats adapted

to accommodate the work: dies mounted in

© .+ the'die blocks; said die.blocks being shift-

able relatively to the work during a punch-

~ing-operation; and punches.carried by the

50
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die-blocks and operated by the working head
on._its drive stroke to force the punches
against the, work and, thereby shift the die
blocks apart relatively to the work, to clamp
the work between the punches.and dies be-
fore the punching takes place; and strippers
on the die. blocks, adapted to contact the

- work on the return stroke of the working

head, . which -shifts the ‘die: blocks toward

. each other, to enable the withdrawal of the

60

punches, and to afford clearance between the
work and the dies to enable the work to:be

. adjusted for the next operation. -
- 21.-In a punch press, the combination of a

5

‘die block having upper and lower jaws; a
punch. carrier shiftable across the throat. of

the block; dies on the inner faces of the jaws

1,202,175

opposite the punch carrier; the dies located
above and below. the mouth ‘of the block;
and means to.operate the punch carrier.

22, In a punch- press, the combination
with a working head; of a die block, having
upper and lower jaws between which is a
mouth- communicating with the throat of the

block ;- a punch carrier slidably mounted in-
the body of the block and shiftable across
the throat ; punches in the carrier; dies fixed 7:
in the inner faces of the jaws opposite the

punches, and on opposite sides of the work-:

‘receiving mouth ot the block; and a stripper

projecting: from the back wall of the throat
toward the mouth. : ;
23, The combination with a punch press;

80

of a-die block, having upper and: lower, jaws

between which is a- mouth communicating
with the throat of the block; the upper and
lower jaws having grooves formed therein;
and die holders adjustably secured in the

grooves; dies in the holders; the jaws also
having slots connecting with the ‘grooves

and leading to the outer sides of the jaws to
permit the punchingsto escape. . ’

24, The combination with a punch press;.
-of a die block, having upper and lower jaws
‘between which is a mouth communicating

with the throat of the block; the upper and
lower. jaws having grooves formed therein

to accommodate the dies, which grooves ex-
‘tend through the respective.jaws to enable

the dies to be placed and removed.

25. The combination with a punch press
having a working head; of an actuator
driven by the.head; a die block entered by
the actuator; a. punch carrier slidable in

“the die block and advanced and retracted by
the actuator; ‘ways on the punch carrier

traveling in grooves in the die block; and
shoulders on the die block overlying the
carrier to guide the carrier in a rectilicear
direction. : ' :

26. The combination with 'a punch press
having a bed plate; and a working head; of

oppositely-located die‘blocks mounted on the

bed . plate to- slide toward and from' each

-other; the die blocks provided with jaws to

accommodate flanged work; dies mounted in
the jaws; punch carriers and punches chift-
ably mounted in the die blocks; and actu-
ators driven by the working head to operate
the die blocks and punches successively, dur-
ing a punching operation. - SR
27. The combination with a punch press,
having a working head .operable toward and
from the work; of a die block and a die actu-
ated by the working head in a straight line
toward and- from the work,  during the
punching operation, the directions of travel

of the die block and working head being

at an’angle to each other to cobperate with

different sides of the work, respectively; and

punching means to coact with the die. ‘
28. In a punch press, the combination
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with a working head; and a punch driven
thereby in a rectilinear path at an angle to
the path of travel of the working head; of
a die block with which the punch coacts,
and which is adapted to be shitted relatively
to the work, by the working head, during a
punching operation, and in a direction co-
incident with the travel of the punch.

29. The combination with a punch press
having a working head and a punch carried
thereby to act upon one face-of an angular
work piece; of a die block and die shiftable
in a rectilinear path during a punching op-
eration, at an angle to the path of the work-
ing head to contact another face of the work
piece; a punch codperating with the die; and
means to actuate the die block and punch
from the working head.

30. In a punch press, the combination
with a working head; of a die block and
die shiftable relatively to the work during
a punching operation, to contact the die with
the work; a punch carrier and punch shift-
ably mounted in the die block for movement
relative thereto, during the punching oper-
ation; and means driven by the working
head on its outward stroke, to operate the
punch carrier and die block successively,
and on its return stroke to operate the punch
carrier and die block simultaneously.

31. In a punch press, the combination
with a working head; of a slidably mounted
die block having a throat and a jaw to re-
strict the mouth of the throat; a die on the

inner face of the jaw; and a punch carrier .

and. punch shiftably supported in the die
block and reciprocated.by the working head
across the throat of the die block to coact
with the die.

32. In a punch press, the combination
with a working head; of a slidably mounted
die block having a throat; opposed jaws to
restrict the mouth of the throat; dies on the
inner faces of the jaws; and a punch carrier
and punch shiftably supported in the die
block and driven by the working head, back
and forth across the throat to coact with the
die.

Copies of this patent may be obtained for
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33. The combination with a punch press,
having a working head; of opposed die
blocks; punch carriers mounted therein; the
die blocks and punch carriers being assem-
bled for mutual movement relatively to each
other; and means driven by the working
head to move the punches toward each other
and the die blocks away from each other
during a punching operation.

34. The combination with a punch press,
having a working head; of opposed die
blocks; punch carriers mounted therein; the
die blocks and wunch carriers being assem-
bled for mutual movement relatively to each
other; and means driven by the working
head to move the punches toward each other
and the die blocks away from each other
during a punching operation, and to move
the die blocks toward each other as the
punches are retracted from the work.

35. The combination with a punch press
having a working head; of opposed die
blocks; punch carriers and punches mount-
ed for imdependent movement in the die
hlocks; and means operated by the working
head to operate the punch carriers against
the work relatively to the die blocks, and to
subsequently shift the die blocks relatively

“‘to the work to clamp the work in place.

36. The combination with a punch press
having a working head; of opposed die
blocks; punch carriers and punches mount-
ed for independent movement in the die
blocks; and means driven by the working
head and associated with the punch carriers
and blocks to operate the punches, and shift
the die blocks toward each other.to release
the work, as the punches are withdrawn
from the work.

37. The combination in a punch press; of
a die block carrying a die and shiftable
during a punching operation to bring the
die into contact with the work and subse-
quently to disengage the die from the work;
and punching means mounted in the die
block, the punching means and die block
being relatively and respectively shiftable.

HAYNES K. FOOTE.

five cents'each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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