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To alt whom ¢ may concerns

Be it known that I, Cmsrues Hoaer
Crarx,a citizen of the United States, resid-
ing m Celumbus, in the.comty of Franklin

and State of Ohio; have invented a new and |

useful Machine for Pumching Holes in
Metal Plates, of which the following is a
specifieation.

The object of the invention is to provide
for more rapid and accurate work I panch-
ing-heles in metal plates and other struc-
taral material than is attained by existing-
methods, by a machine to pass over the
material, properly arranged to be punched,
instead- of passing the material through a
stationary machine; the machine susceptible
of continnons eperation, hy the punched
material being replaced with unpunehed
material at any pomt on ome or more sup-
porting tables on whiclr the machine has
operated and to whieh 1t will retnen i the
course of its.eperation; holes of any desired

“sizer or shape, within the capacity of the
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machine, being made-in the material by pass-
ing the machine over it once, eliminating
the necessity for rehiandhing the material to
two or more machines; any number of Iiie
pieces to be punched without nmarking the
several pleces.

The macline having passed to the end of
a table may operate In reverse direction omr

the same table, but preferably should pass |

upon =z turn table or other suitable deviee
for transfer to the end of another table
ready for operation, and operate in turn
upon two parallel tables, or upon three
tables in a triangle or upen four tables in a
rectangle, as may be best suited to the shape
and extent of floor space and Yeast ebstruct-
ive to other operations.

The punching means disclosed herein, in
which the punches pass out through the dies,
is not essential to the present invention, as
means for withdrawing the punches can be
applied witheout alterimg the character of
present invention, and the means here dis-
closed may be used on other punching ma-
chines; and for the same reasons mechauical
devices for gathering the punches and ve-
turning them to a convenient point for re-
distribution are not shown here.

A further object is to provide improved
tool Jocating templets, together with novel
templet holding means.

I- attain the objects above enumerated, as
the subject of this invention, by means of the

| apparatus illustrated on the accompanying
drawings, in wihich— -

Figure 1— is-an elevation of the machine,

a cross-sectionr of the table, and supports for go
the latter in the position they assume ag the
machine passes- over them; Fig. 2 is a side
elevation of the machine and table; Fig. &
is a cross-section of the machine and table
on the Jine 3—38, Fig. 1; Fig. 4 is a cross—g5
- section on the-line 4—4, Figr 1; Fig. 5 is a
detail cross-section of & portion of the table;

- Fig: 6 is a plan of the tableand Fig. 7is a -
"plan of the table supports. i

Similar numbers refer to similar parts
throughout the several views.

No. 1 is & rest for the table when under
pressure-from ram 2, hereinafter described,
and-is also a part of the frame of the ma-
ehine, being rigidly conneeted to housings 3- 75
and 4 and to trucks, 5 and 6.

The machine is driven by s mwotor 19
 which is supplied with electrie power by a
troHey systenr. Convenience may dicfate
| the arrangement of this trelley system and
the controlling deviees. Omn an extension of
the shaft of motor 19 is a pinton 18 which
drives.-a gear 17. Said gesr ¥7 drives the
machine-forward and also operates the ram
2 so that these movements are m prede-
termined relatien to each other, by means
hereinafter described. . :
The forward motion of the machine is in-
duced by gear IT in mesh with gears 21 ro-
~tating shafts 22 which also carry piniens 93
in mesh with gears 24. Said gears 24 rotate
- axles 25 carrying track wheels 26 on rails 28.
‘Said gears 24 also travel in a rack 27 fe pre-
vent slipping of track wheels 26 on rails 28,

The vertical motion of ram 2 is induced
by gear 17 in mesh with gear 16 which ro-

- tates-shaft 15 carrying gears 14. - Said gears
14 are in mesh with gears 13 which rotate
shaft 12. Said shaft 12 carries eccentrics

.10, whieh raise and lower ram 2 between
guides. 11 on housings 3 and 4, in prede-
termined relation to the forward metion of
the meachine as hereinbefore deseribed. Ex-
tensions of shaft 12 carry fly wheels 20 to
equalize-the work on the machine.

The relation between the forward metion
of the: machine and the vertical motion of

| ramy 2 is such that the operation of ram 2
presses the punches 7, contained in sucees-
sive areas of a table which is hereinafter de-

- seribed, through material to be punched 8,
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the machine. Said table consists of longi-
tudinal supports 30 to which is attached
plate 29 carrying dies 9. Said dies 9 are held
in position by bars 83 shown in Fig. 5 and
Fig. 6. Material to be punched 8 rests di-
rectly on dies 9 and is covered by templet 31
in which holes are located for punches 7
over said dies 9 in the positions in which
holes are required in material 8.
plet 81 is held in proper relation to dies 9
1 plate 29 by means of extensions to bolts 32
as shown in Fig. 5. Templet 31 contains the
vequired arrangement of holes for the par-
ticular material to be punched. Plate 29,
however, may also hold dies not required in
this arrangement; but representing arrange-
ments for other material and templets.
Punches 7 may be of various lengths, with-
in the area of each operation of ram 2, thus
requiring less pressure than would be re-
quired to press all of the punches simulta-
neously. As the forward motion of the ma-
chine carrying and operating ram 2 is con-
tinuous, it will be seen that during the period
of time requisite after the ram in its down-
ward movement comes in contact with the

punch until the work of the punch is complet-

ed, the table described must itself conform to
the forward motion of the machine and ram,
which is provided for as follows: On two
edges of the table are fastened racks 34,
which engage with a tooth on each end of
ram 2 shown in Fig. 4, at a position in the
downward course of ram 2 and the forward
travel of the machine, which causes the table
to respond to the movement of the machine
throughout the punching operation. As
ram 2 recedes from the table the rack 34 is
released from the tooth at each end of ram
2, and the table returns to its former posi-
tion by means hereinafter described.
Attached to the underside of longitudinal
pieces 30 of the table, are pieces 36 so formed
that the table will return by gravity to its
position of rest between the successive press-
ing operations of ram 2. Said pieces 36
are placed at intervals along the table in
contact with rollers 35 which are a part of
movable supports. These supports consist
of a weight 39 Fig. 1 and Fig. 7, attached
to plunger 38 which rests on water in cyl-
inder 37, the latter being connected to cyl-
inders 41 by pipes 40; thus communicating
the pressure induced by weight 89, on said
water, to plungers 42 1n said cylinders 41.
Plungers 42 hold the rollers 85 in position
under pieces 36 of the table by means of con-
necting bars 43 and 44. The weight of the
machine passing over the supports is suffi-
cient to press down the bars 44 and rollers
35 thus forcing plungers 42 together and

‘raising plunger 38 and weight 39. As the

machine passes away from the supports, the
latter are gradually released and return to
their normal position under the table.

Said tem--

989,185

The templet 31 and the punched material
may be removed from the table, replacing
the latter with unpunched material, by any
convenient method, such as an overhead
crane, covering the table and sufficient floor
space for the purpose. Such a crane may be
rendered more efficient by the use of a mag-
net for lifting the templet, and material.

I claim:

1. In a metal punching machine, dies,
punches, a punch locating templet removably
positioned with relation to the dies, means
apart from the templet for supporting the
punches, and press mechanism.

2. In a metal punching machine, dies,
loose punches and means for forcing them
through the dies, and a templet removably
positioned with relation to the dies for lo-
cating the punches on the work in register
with the dies.

3. In a metal punching machine, dies,
punches, a punch-locating templet, means for
positioning the templet at varying elevations
above the dies, and press mechanism.

4. In a metal punching machine, dies,
a. punch-locating templet, means for variably
spacing the templet from the dies with the
latter and the punch-locating positions of
the templet in line in the various positions of
the templet, and press mechanism.

5. In a metal punching machine, a plu-
rality of dies greater in number than are
active at one punching operation, punches,
interchangeable punch-locating templets with
means for removably positioning them with
relation to the dies, each templet having
punch holes registering with certain of the
dies, means apart from the templets for sup-
porting the punches, and press mechanism.

6. In a metal working machine, operating 105
mechanism having parts at opposite sides
of a work support, a work support having
greater area than is accessible to the operat-
ing mechanism at one time, and means for
moving the operating mechanisin relatively 110
to the work.

7. In a metal working machine, tools, tool-
operating mechanism having normally sepa-
rated opposing parts, a work support be-
tween said parts and of greater area than 115
is accessible to the tool operating mechanism
at one time, and means for moving the op-
posing parts of said mechanism relatively
to the support.

8. In a metal punching machine, press 120
mechanism having opposing parts at oppo-
site sides of a work support, a work support
between said parts and of greater area than
is accessible to the press mechanism at one
time, dies, punches, and means for moving 125
the press mechanism relatively to the sup-
port. ‘

9.-A templet for metal working machines
consisting - of a metal plate supported at
varying elevations within the machine, and 130
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means for holding the templet against Iat-
eral morement. _

16. In a metal working machine, & work
sustained templet supported at varying ele-
5 vations determined by the thickness of the

work, and means for helding the templet
against lateral movement. : '

1L In a metal working machine, a work-
supported templet adapted to be lowered
onte the work, and vertical devices for main-
taining the templet in proper position at
varymg elevations determined by the thick-
ness of the work

2. In a uretal workimg machine, up-
wardly, extending templet holding devices,
and a work-supported templet adapted to be
lowered into engagement with said deviees
and be supported by the work at various
elevations. .

13. In a metal punching machine, the
combination with a templet-forming plate
having punch locating holes and templet
holding holes, of projections i the machine
which enter the templet holding holes

14. In a metal punching machine, the
combinatien of a frame, a die holder se-
cured therete, dies, projections fixed with
relation to the die holder and extending up-
wardly, a punch tenrplet having punch lo-
. cabing and templet holding holes—the lat-
ter adapted to receive the said projections,
and punches.

15, n a metal punching machine, a plu-
rality of dies greater in number tham are
active ot ome puncling operation, punches,

and mterchangeable punchrlocating- templets: |

ion to the dies and each
having punch holes wlsich register with cer-
tain of the des.

16. In a metal’ punching machine, dies,
punehies; press mechanisim operative wb one
time on less thaar the whole mumber of dies;
means for changing the relative positions of
the dies and press wechanism, a panch
 templet consisting of a metal plate having
punch locating holes, and means for holding
the punch templet and dies in fixed relation
to-eack other:

7. In a metal punching machine, dies, a
plurality of interchangeable punch templets
each ceacting with certain of the dies, and
punches,

18. In a metal punching machine, dies, a
shurality of interchangeable puneh templets
each coacting with certrin of the-dies, means
for removably holding-the templets in fixed
relation to the dies, and punches.

19. In a punching machine, dies, ard mov-
able resistance-means baeking up the dies
daring the punching operatiom.

20. In o metal punching memchine, dies,
sheet metal templet for supporting the die
and” movable resistamce means for backing
up-the dies dnring the punehing operation.

21. In a_mefal working machine, a work

movable with relrtd

a
<
=18
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-support, and operating mechaunism Raving

- deternined movement. with relation teo the
support for operating en suecessive areas
thereotf. )

22. In a punching machine, a work sup- yq
poxty, and press mechanism movable hori- -

- zontally with relation to the support for
operating om suecessive areas thereof.

23. In a metal working machine, work
supporting means, oppesitg operating parts

- at opposite sides of the latier, and means for

| movig said opposing parts horizentally to
operate oir successive areas of the support-
ing means. - -

24 In a punching machine, a work sup-
poirt, dies and cobperating pumches, and
| press mechanism movable horizentally with
relation to the support for operating on suc-
cessive-areas thereof. )

- 25. In a metal working maehine, a work g5

suppert, tool aetunting mechanism movable-

horizontally with relation to the support for

operating on suceessive areas thereof, and a

sheet metal tool locating templet.

26. In a metal working machine, a work
| support, toel actuating mechanisnr inovable
horizontally with relation to the support for

L operating on suecessive areas thereof, and

- ecOperating tools and tool templets at eppo-
site sides of the plane of the work, - ’

- 27. In a metal punching machine, oppos-
ing press members, separately remevable
sheet metal templets, and dies and punches
pesitioned by the teniplets for the action of

| the press members. -

28 In a m(itzﬁ punching machine, oppos-

_ing press members, a die templet, remevable

and terchangeable  punch templets, and
dies and-punches pesitioned by the templets
= for the action of the press members.
2% In & metal punching nmchine, oppos-
ing press members, a die templet, removable
- and inferchangeable punch templets sepa-
rate from and positioned and remvoved in-
dependently of the die templet, and dies and
- punches positioned by the templets for the
action of the press members: -
- 30. In a metal working machine, & work
suppeort, intermittently operating opposing
- parts above and below the support. with 115
- means for moving said parts along the sup-
port, and menms for moving the support
stmultaneously with the said parts during
 the operating perlods of the latter, ,
31 Twa metal punching mrachine the com--
bination of a movable frame, a reciprocat-
- ing head mounted I said frame, and means
for moving the frame bodily i determined
relation to-the movement of the reeiproent-
-ing head. '

20-
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32. The combination with-a bedily mov-
- able press having a reciproeating-head, of a

- table of greater ares-than said head, means.
for bedily moving the press aleng the table,

and means for moving the reciprocating 130
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head alternately to and from successive
areas of the table. ‘

33. The combination with a bodily mov-
able press, of a table which passes through
the frame of said press, and a plurality of
movable supports for said table.

34. The combination with a press having -

a definite bodily movement, of a rectangular
table, movable supports for said table lo-
cated in the path of movement of the press,
and means for moving the supports in de-
termined relation to the bodily movement
of the press. !

35. In a device of the character described,

the combination of a die templet, dies car-'

ried by said templet, a punch templet having
openings adapted to register with said dies,
means for causing sald punch templet to
register with said dies, and press mechanism
bodily movable with relation to said tem-
plets and adapted to act over successive areas
thereof.

36. In a device of the character described,
the combination of a removable die templet,

s, plurality of dies carried by said templet,

a detachable punch templet separate from
the die templet, means for causing -said
punch templet to register with the dies,
punches, and press mechanism. j

37. In a device of the character described,
the combination of a die templet, a plurality
of dies carried by said templet, a separate
and detachable punch templet, means for
causing said punch templet to register with
said dies, punches, and press mechanism
bodily movable with relation to said. tem-
plets  and adapted to act upon- successive
areas thereof. i :

38. In a metal punching machine, the com- |
bination of a plurality of dies and punches, |
press mechanism bodily movable with rela-
tion thereto, said préss mechanism including |
a ram adapted to force the punches through :
material to be punched, and driving means.
common to the press mechanism and ram
whereby their movements are in predeter-
mined relation to each other. L

39. In a punching machine, the combina-
tion of a work support, dies, punches, press
mechanism mounted for bodily ‘movement
with relation to the support, means for caus-
ing the support to move bodily with said
mechanism during the punching operation,
and means for causing said support to ve-
turn to its former position after: the punch-
ing operation is completed. ' :

40. In a punching machine, the combina-
tion of a work support, punches, dies, press-
mechanism mounted for bodily movement
with relation to the support, and a plurality

of devices normally sustaining said support |

but adapted to be forced out of engagement

939,185

therewith by the press mechanism in its

| passage.

" 41. In a punching machine, the combina-

tion of a work support, punches, dies, press

65

mechanism mounted for bodily movement .

| with relation to the support, a plurality of

devices normally sustalning said support

but adapted to be forced out of engagement

therewith by the press mechanism in its

70

assage, means for causing the work sup- -
o o .

port to move bodily with the press mechan-
1sm during the punching operation, and
means for returning the support to its for-
mer position after the punching operation

has been completed.

49. The combination of a work support, a
press mounted for bodily movement with re-
lation to the support, wheels sustaining the
press and ways on which the wheels travel,
and means affording the wheels non-slip-
ping movemeitt on the ways. ‘

43, The combination of a work support, a
press mounted for bodily movement with
relation to the support, tracks, track wheels

for the press, pinions rotatable with the

track wheels, and fixed racks with which the
pinions mesh. :

44, In a metal punching machine, the com-
bination of a table, dies caried by the table,

75

80

85

90

punches adapted to coact with the dies, a -

reciprocatory head, a backing up member,
and means for imparting bodily movement
to the head and backing up member longi-
tudinally of the table.

95

45, Table supporting means for metal - :

punching machines comprising a member
adapted to engage the under side of the

table, and a counterbalancing weight which

100

normally holds said member in an elevated

position.

46. Table supporting means for metal
punching machines comprising toggle mem-
bers adapted to engage the under side of the
table, and a counterbalancing weight which

normally holds said members in an elevated -

position. '

47. Table supporting means for metal
working machines comprising a cylinder, a
piston actuated by fluid in the cylinder to
support the table, and a weight sustained by
the fluid and maintaining it under pressure.

48, Table supporting means for metal
working machines comprising a pair of tog-
gle members, pistons to which said toggle
members” are connected, a cylinder entered
by the pistons, and a_fluid sustained coun-
terweight movable in the cylinder and main-
taining fluid therein under pressure.

’ - CHARLES HOMER CLARK.

Witnesses: =

~ 7.0, H. MosiEr,
F. H. Smrts.
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