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To all whom it may concern: :
Be it known that I, FRANK KOHLER, a cibi-
zen of the United States, residing at the city
of St. Lonis, State of Missouri, have invented
5 a certain new and useful Improvement in
Punching-Machines, of which the following is
a full, clear, and exact description.
"My invention relates to improvements in
that class of multiple punching-machines em-
to ployed for punching consecutive rows or series
of holes zigzagwise through 1iron or other
metal plates, and has for its object to reduce
the weight of the machine and driving-power
required, and to economize time and labor in
15 effecting the transverse movement of the plate
necessary for producing the zigzag arrange-
ment of the holes punched therein. Hitherto
the several holes of each row or series have
-been punched through the plate simultane-
20 ously at one operation of the machine and
the transverse movement of the plate per-
formed by hand.
My invention consists, first, in dividing each
row or series of punches 1nto two or more
25 parts or sections, which are caused to descend
consecubively upon and perforate the plate in
advance of each other, so that while the en-
tire row or series of puneches will pass through
the plate at one operation of the machine, as
30 heretofore, only the punches of one or two
sections will penetrate the plate simulvane-
ously; and, secondly, in causing the plate, on
the withdrawal of the punches from each row
or serics of holes, to be moved*automatically
35 transversely to either side alternately and si-
multancously with its forward or feed mo-
tion, so that the several holes of the succeed-
ing row or-series will be zigzag or in line mid-
way with those of the preceding row or series,
410 respectively.
Of the accompanying drawings, Ifigure 1 18
o front sectional elevation of iy improved
punching-machine; Fig. 2, a lopgitudinal sec-
tion thereof, broken away on line 1l 1 in Fig.
45 1; Tig. 3, 2 side sectional view following line 2
2 in Fie. 1; Fig. 4, a detached crogs-section to
an enlarged scale of the main shaft, taken on
line 8 3 in Fig. 1; Fig. b, a general plan, partly

broken away, of the bed-frame with the trav-.

so eling and traversing frames for conveying and
Jocating the plate to be punched; Fig. 6, a

thesides of the frame-work ¢,and are provided

| ber of sections and of punches 1n each section

 on line 4 4 in Ifie. b: Fie. 7, a transverse sec-
o ? & .

tion on line 5 5 1n Fig. 5; Fig. &, an enlarged
front elevation, partly broken away, of the 55
die-bed and dies; IYig. 9, a plan thereof, and
Iig. 10 a section taken on line 6 6 in Fig. 9,
like letters of reference denoting like parts in
all the figures. |

¢ @ « represent a row or serles of punches, o
which in the present case are eighteen in nums-
ber and divided into six sections, each section
comprising three punches, which, with their

‘holders b, are respectively secured to the lower

ends of six yokes or plungers, ¢, arranged at 63
sultable distances apart and reciprocated ver-
tically through upper and lower guide-bear-
ings, d &', in the frame-work ¢ of the machine
by cranks (or eccentries) f, (seen in Figs. 1,
2, and 4,) which are formed, respectively, cir- 70

cumferentially in advance of each other and

along the shait ¢, so that during a single revo-
Intion of the latter, while the entire row or se-

| ries of punches ¢ «’ @’ will successively descend

and penetrate the plate 4, only one or two see- 73
tions of the punches ¢ will perforate the plate /i

-simultaneously—that is to say, while one or

two sections of the punches ¢ ¢ are passing
through the plate /4 the remaining sections
will either be approaching or receding from 8o

the plate h, according to the relative positions

of .the eranks F. The portions of the shaft g

| between the yokes or plungers cand cranks f

are supported in bearings ¢, formed through
the upright connecting-pieces j of the frame- 83
work e, the faces of the. bearings+ being in
contact with the sides of the yokes or plungers
¢, which are thereby steadied. 'The end por-
tions of the shatt ¢ pass through bearings in

0
outside the latter with spur-wheels 2 &', which ’

- are geared into by the pinions{on the shaftm,

at one end of which is keyed the spur-wheel n,
ceared into by the pinion o on the driving-
shaft p. | 95
Although the above description has refer-
ence particularly toa row or series of eighteen
punches divided into six sections of three
punches, it is to be understood that the num-

may be increased or diminished ai pleasure,
and the punches cither uniformly distributed
or relatively and numerically varied in any

longitudinal sectional elevation of the same | 1wo Or more sections, so as to punch large and _

ica
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small holes indiscriminat.ely in the same row | capable of moving longitudinally (as the trav-

or series. .

In the outer face of the spur-wheel £’ is a
cam-shaped groove, ¢, Fig. 2,which is engaged
by a pin, r, projecting horizontally from the
end of the arm s of a bell-crank lever, s, ful-
crumed at # to the frame-work ¢ of the ma-
chine, the other arm, ¢, being adjustably
coupled by a rod, v, to one arm, , of another
bell-crank lever,w z, having its fulerum on the
shaft y, which cxtends across the machine
through the sides of the bed-frame A, and 18
mounted at each end in a bearing, 2, secured
to the front of the frame-work ¢. To the arm
z of the bell-crank leverw x are pivoted ratch-

et-pawls ¢, which engage with the teeth of the

ratchet-wheel ¢/,secured to theshafty,on which
are keyed spur-pinions f/, gearing into the
racks ¢/, which are secured to the under sides
of the traveling frame B, as seen in Figs. 1
and 2. |

On the rotation of the spur-wheel &' and
shaft gin the direetion indicated by thearrow

in Fig. 2, which causes the successive descent |

of the entire row or series of punches a a’ @’
through the plate &, the pin is constrained in-
ward by the eam-shaped portion of the groove
q, 0 as to throw forward the arm sand depress
arm ¢ of the bell-crank lever s ¢, thereby de-

pressing arm w and throwing back arm @ of

the lever wa. In so doing the ratchet-pawls
¢ move backward overthe teeth of the ratchet-
wheel ¢ for a certain distance, determined by
previous adjustment, according to that re-
quired between two rows or series of holes to

 be punched in the plate 2. As the punchesa

40

45

50

55

60

iT;

o a are descending and then rising through
the plate i the plain portion of the groove ¢ is
passing over the pin 7, and no further move-
ment of the levers s £ and w x takes place un-
til the punches «¢ &’ &* are clear of the plate #,
when the cam-shaped portion of the groove ¢
again comes into action, and,forcing back the
arm s, thereby raises arms ¢ and w and forces
forward arm «z, which causes the ratchet-pawls
¢ to engage with the teeth of the ratchet-wheel
¢, and, rotating the latter with the spur-pin-
ions f/, propel or feed forward the traveling
frame B, and with it the plate 2 beneath the

punches a ¢, the requisite distance for the next

row or series of holes.. _ _
For effecting automatically a transverse

‘movement of the plate /& in each direction al-

ternately and simultaneously with its forward
motion, as above desecribed, the plate 4 1s held
by clamps ¢ on the upper part of a traversing
frame, C, Figs. 5, 6, and 7, which is provided

“at its ends with rollers D and mounted hori-

zontally thereon within the traveling frame B,
the rollers D resting on inside ledges, ', cast
on the ends %’ of the traveling frame B, which
is moved forward in the V-shaped guides {' of
the bed-frame A by the racks ¢’ and pinions f,-
(seen in Figs. 1 and 2,) as before named.
The sides of the upper part of the traversing
frame C are composed of double T or I irons

w/, the lower flanges of which are bedded and |

£, and formed in the periphery of a wheel, M, 55

eling frame B and plate i are propelled for-
ward or backward)in correspondingly-shaped 7o
grooved guide-bars #/, which extend parallel
with the sides of the bed-frame A to asuitable
length, according to that required for the for-
ward and backward movement of the travel-
ing frame B. The guide-barsn’ aresecured t0 75
lower cross-bars, o/, mounted at their ends on
rollers I, which rest on brackets p’, secured
to the insides of the bed-frame A. To oneside

of the lower part or framing, »" o/, of the trav-

‘ersing frame C are jointed the ends of con- 8¢
‘necting-rods ¥, which are located at suitable

distances apart along the traversing frame C,
and, extending through the side of the bed- |
frame A, are jointed at their other-ends to le-
vers G, which are of equal length and fulerumed 85
to a shaft, H, mounted in suitable bearings,
and on which is keyed a slotted lever, I, the
latter being conneected by an adjustablerod, J,
Figs. 1, 2, 3, and 5, to the slotted arm K of a
bell-crank lever, K I, which is fulecrumed at go
» to the framing ¢ of the machine. The end

of the arm L of lever K L carries a horizon-
tally-projecting pin, &', which engages In a
oroove, ¢ t*, having opposite curved portions

which is fixed on a counter-shaft, N, driven by
a pinion, O, keyed to the maln shaft ¢, and
searing into a spur-wheel, P, on the counter-.
shaft N, the ratio between the diameters of
the pinion O and spur-wheel P and between roo
the plain and curved portions of the groove ¢ |
# in the wheel M being such that when, onthe
rotation of the spur-wheel %', the groove ¢ 1n
the latter for the forward motion of the plate
I, is commencing to constrain the pin 7 of the rcg
lever s t, so as to propel the plate & forward,
one of the curved portions ¢’ of the groovet’ ¢’
will commence to constrain the pins and arm -
L of the bell-crank lever K L outward toward
the side frame, ¢, of the machine, thereby de- r1o
pressing arm K and slotted lever I, which, par-
tially rotating shaft H and throwing outward
the lever G, causes the traversing frame C,
with the plate % thereon, to be pulled over on
the rollers D D’ (along the ledges /' and brack- 115
ets p’, respectively) transversely to the trav-
eling frame . - | -
During the remainder of the revolution of
the spur-wheel %' the plain portion ¢ of the
oroove ¢’ t* in the wheel M will prevent any 120
further movement of the levers and travers-
ing frame C until the groove g, controlling the
forward motion, is again in position to push
forward the plate i, when the other cam-
shaped portion, t*, of the groove ¢ ¢* will con- 125
strain the levers K L I G, so as to cause the
traversing frame C and plate » to move an
equal distance transversely in the opposite di-
rection. By this means a uniform zigzag for- |
mation is given to the rows or series of holes 130
punched in the plateh without the loss of time |
and expense of sliding back and resetting the
plate & by hand, as heretofore. | .
By means of the slotsin the lever I and arm
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K of the bell-crank lever K L, the ends of their |

connecting-rod J can be adj usted. ,respectively,
to any point along the said leve.rg S0 as toad-
just the throw or vibration of the latter to the
amount of transverse movement required for
the plate 5.

In combination with the first part of my in-
vention, in lieu of using one die only for the
entire row or series of punches, as generally
the case, separate dies Q, (see Figs. 8, 9, and
10, ) according to the number of seotions in the
TOW OT semes are used, by which means the
dies  are mterchanfreable for varying the
number of punches in each section, and are
easlly removable when required to omit one or
more dies tosuit various widths of plates to be .
punched.

Ielaim— |

1. Inamachinefor punching multiple holes
daring one operation through iron or other

or sections of punches,« a’ «, secured, respect- |
ively, to yokes or phmﬂ'ers e, with cra,nks (or
eccentrics) f,formed consecutively in advance
of each other on operating-shaft ¢, substan-
f1ally as shown,and for the purpose deseribed.

2. In a machine for punching multiple holes
during one operation through iron or other
metal plates, the combination of separate sets
or sections of punches,a ¢ «°, secured, respect-
ively, to yokes or plx.mwers ¢, with cranks 7,
formed to act consecutively in ‘advance of each
other on operating-shaft ¢ and dies Q, substan-

tially as s]fi{:awn,aud for the purpose described. |

3. In a punching-machine, the combination 335
of the traveling frame B and bed-frame A with
traversing frame C, mounted on rollers D D’
and carrying the plate to be punched, substan-
tlally as shown,and for the purpose described.

4. In & punchmg*machme the combination 40
of the travelmg frame B, bed frame A, hav-
g guides}!” and brackets 7, and trwersmg
frame C, having rollers D D’ with connect-

ing- yods T I#, levers (&, shait H, slotted lever 1,
adj ustable rod J , bell-crank lever K L, hav- 45
ing projecting pin §', wheel M, formed with
groove ¢ #*, counter-shaft N,spur-wheel P, pin-
ion O, and operating-shaft g, substantially as
shown, and for the purpose deseribed.

5. In apunching-machine, the combination 50
of the traveling frame B, bed frame A, hav-
ing guides! and brackets p traversing frame
C, mounted on rollers D I, conﬂectmﬂ* rods
I, lever (x, shaft H, slotted leverI adj usbable
rod Js bell-crank lever K L, havmg pin ¢,
wheel M, formed with groove ¢ #, counter-
shaft N, spur-wheel P, pinion O, and operat-
ing-shaft 7, with the mechanism, subsmntially
as described, for effecting the forward move-
ment of the plate to be punched, substantially
as shown, and for the purpose deseribed. -

In testimony whereof I affix my signature,in
presence of two witnesses, this 31st day of
March, 1887.

FRANK KOHLER.
Witnesses:

S, L. SOHRADIE]R,

EDWIN SAUTER.
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