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UNITED STATES

PATENT OFFICE.

WILLIAM E. LINDSAY, OF BALTIMORE, MARYLAND, ASSIGNOR TO THE
CROWN CORK & SEAL CO., OF BALTIMORE, MARYLAND.

PUNCHING-MACHINE.

No. 820,277,

Specification of Letters Patent.

Patented Aug. 21, 10086,

Application Bled Japuarr 17,1808, Serial No. 266,113,

o all whom it may coneern:

Be it known that I, WiLLiax E. Linpsay,
a citizen of the United States, residing at
Baltimore, Maryland, have invented certain
new and useful Improvements in Punching-
Machines, of which the following is a specifi-
cation.

In the mencfacture of articles from sheet-
metal by cutting or punching therefrom
disks or other forms to be struckup by diesto
the desired shape it is of material advantage
to feed in the sheets of metal in such a man-
ner that the forward edge of the fresh sheet
will abut against and fol%ow the trailing edge
of the sheet previously fed in, this not only
saving time, lgut also preventing uneven wear
on the cutting and die memters, the latter
advantﬂfe accruing because the dies in this
way find material to work upon throughout
their extent and the severe strain and un-
even wear which would result from working
on a blank which covered only part of the die
being avoided. Such a method of feeding,
however, necessarily prodvces from the for-
ward and rearward edges of each sheet only
partial or half bianks, and if these are irime-
diately operated upon by the dies a series of
half a,rt,ic‘es are produced which must be sub-
seqvently sorted from the complete articles.
In order, therefore, to secure the advantages
flowing fromr the feeding of the sheets one
after the other with their adjacent edges sub-
stantially in contact and at the same time
avoid the produetion of half articles or seg-
ments of the complete articles I have devised
an apparatus in which the half-blanks are cut
from the ineeting edges of the sheets before
these portions of the sheets reach the dies or
forniing members, and when so cut the half
blanks or disks are discharged from the ma-
chine into a separate receiver from that used
for the completed articles, so that they do not
commingle therewith and no subsequent sort-
Ing is necessary.

he invention consists in the features,
combination, and arrangem~nt of parts here-
inafter described, and particularly pointed
out in the claims.
. In the accompanying drawings, Figure 1
is a front view of a punching-machine em-
bodying my invention. Fig. 2 is a side view
of snidd muchine,  Fig. 3 is o plan view of the
lower portion of the machine in the plane of

- the die-plate. Kig. 4 is a detail sectional

dies with spring presser - pins.

view from front to rear through the feeding

and cutting and punching mechanism, parts
being shown in elevation. Fig. 5 is a detail
view of the interirittent driving connections
for the cu t-ting mechanism for the half-blanks.
Fig. 6 is a detail view of the clutch-gear.
Fig. 7 is a detail sectional view of the ratchet
and its cam for timing the actions of the half-
blank - cutting mechanism, and Fig. 8 is a
side view of the ratchet-wheel. Fig. 9 is a
detail view of the cam for controlling the
clutch-pin of the driving connections leading
tothe cutting devicesforthe half-blanks. Fig.
10 is & detail view of a part of the supple-
mental cross-head and the hnlf-bl%‘nk—'cutting

ig. 11is a
detail side view of & spring. Fig. lg‘.;’ is a de-
tail edge view of the same.” Fig. 13 is an end
view of the clutch-block. Fig. 14 is u detail
view of the ring, and Fig. 15 Is a detail view
of the clutch-pin.

The machine comprises s series of plun-

-gers 1, mounted in a complex cross-head 2,

which is vertically reciprocated within the
housing 3 by connections of any suitable
form operated from the main shaft 4, having
the fly-wheel 5 thereon and operated in any
suitable manner.

The plungers carry a series of dies in stag-
gered relation to each cther, their relative
gositims being the same as that of the fixed

ies, (indicated generallyin Fig. 3 at 6,) suit-
ably supported in the lower part 7 of the
main frame, as indicated in Fig. 4.

To the dies 6 and beneath the dies carried
by the plungers the sheets of material are fed
with their edges in contact, as above indi-
cated. This feeding acticn is accomplished
in the manner disclosed in Letters Patent of
the United Statesgranted to William Painter,
No. 605,334, June 7, 1898, as will now be
briefly referred to. The sheets of naterial
from which the articles are to be made are
placed by the attendant on the table 8, cath
with its rear or following edge ngainst the
gage 9 and with its side portions or margins
overlying the feed-bunds 10, which pass
around the pulleys or wheels 11 at the front
of the machine and nhout the pulleys 12 at
the rear, said rear pulleys being on a shaft 13,
rotating in hearings in the frame and oper-
ated through suitable mechanisin hereinafter
referred to.

The margins of the sheet placed agninst
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the gage 9 overlie the bands and the sheet-
feeding studs 14 carried thereby, and the
feeding action of the sheets takes place when
these studs carried by the bands are brought
s beneath the socket-punches 15, which their
descend and force the overlying metal down
around the feeding-studs, so.that the sheet
will now be carried along with the feed-studs
and the bands to the cutting and dic mem-
10 bers, and, as above indicated, the onward
movement of the fresh sheet begins as soon
as the edge of the sheet just previously fed
and now being acted on is moved rearward a
sufficient distance to bring its trailing edge

15 to the forward edge of the fresh sheet.
The socket-punches depend from brackets
16, attached to the cross-head 2, by which
the said socket-punches receive their vertical
movements. The socket-punches, it will be
20 understocd, while reciprocating in unison
with the cross-head are not effective in their
action until the feed-studs get in position be-
neath them, whereupon they act to unite the
metal sheet with its feed-studs for conveying
25 [the sheet through the machine. As before
stated, the action of the dies in the machine
fas operated heretofore would produce half
flarticles by reason of the fact that the partial
(blanks, or what I have termed for conven-
soifience ‘‘half-blanks,”” cut out from the meeting
iedges of the metal sheets were acted on by
ithe dies, and these half articles were then dis-
icharged into the same receptacle or at the
isame point with the complete articles. In
35 ?order to avoid the formation of these half ar-
ticlesand to at once eliminate the half-blanks
from further attention or consideration in the
carrying on of the work, I have provided a
series of cutters at a point in front of the po-
sition 'of the die members for cutting out the
haif-blanks from the adjacent edges of the
sheets of metal and for causing their imme-
diate discharge from the machine into a sepa-
rate lot from the completed articles. These
45 half-blank cutters comprise a series of fixed
cutters 17 and a cooperating series of mov-
able cutters 18, carried by a supplemental
cross-head 19, working vertically in guides
formed in brackets 20, attached to the hous-
ing 3. The cross-head is reciprocated by the
eccentric-rods 21, depending from straps 22,
surrounding eccentrics 23 on a supplemental
shaft 24, having its bearings in brackets 25,
formed with or attached to the housing.
55 This shaft is driven intermittingly and only
when ‘the joint or the meeting edges of the
sheet being operated upon by the dies and
that freshly fed are brought below the half-

blank cutters 18.

In the machine as at present organized the
actions of the half-crown cutters occur at in-
tervals equal to eighteen strokes of the die
cross-head 1; but of course this interval de-
pends entirely upon the length of the sheet
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and the number of dic actions necessary to 65
utilize the stock to the maximum extent.

When the half-blank cutters operate, thell
forward edge of the fresh sheet and the adja-
cent trailing edge of the previously-fed sheet
are cut out and the half-disks fall through'
the openings 17% through the framework be-:
neath. The fixed cutters are thus prevented,
from passing to the dies.  They are collected
in any suitable receptacle, and no sorting of
half-crowns from complete.crowns 1s neces- 75
gary, as has beerl the case heretofore.

When the sheets of metal just mentioned
reach the dies m their passage through the
machine, the dies will work idly through the
spaces in the meeting edges of the sheets left 8o
by cutting out the half-blanks therefrom.

Returming now to the mechanism for driv-
ing the supplemental shaft 24 intermittingly
and referring particularly to Figs. 1 and 5, 1t
will be seen that there is a gear-wheel 26 on 85
the shaft 24 just outside the housing. This
gear-wheel is loose on the shaft 24 and is ro-
tated constantly in the direction of the ar-
row by a gear-wheel 27 on the main shaft 4. -
Alongside the loose gear 26 a clutch-block 28 go
is keyed on the shaft, which block carries a
clutch-pin 29, having a notch 30 on one edge
adapted to receive and pass along a segment
31, Ea‘ving an inclined face 32 and carried by
a stem or shank 33, movable vertically in a g5
supplemental housing 34, secured to the
main housing at 35 in any suitable manner,
This segment is pressed downwardly to lie
with its cam-face or incline 32 in the path of
the clutch-pin by means of a spring 36, lo-
cated in a socket 37 in the stem of the seg-
ment, the upper end of the spring being held
by a pin 38, depending from the arm 39 of
the supplemental housing. When in its de-
pressed position, the segment will by pre-
senting its inclined face to the notch of the
clutch-pin cause the said clutch-pin to be re-
tracted from its engagement with the to-
tating gear-wheel 26, and thus the shaft 24
will be disconnected from the driving power
and will come to rest with the supplemental
cross-head and the half-blank cutters in
raised position. The stopping of the shaft 24
in proper position is due also to the action of
the brake-band 40, surrounding the clutch-
block and having its ends attached to the
supplemental housing, for instance, at the
point 40%,

At the proper periods in the operation of
the machine the clutch-pin is released from 120
the segment 31 by the lifting of the latter,
and the pin then under the action of the leaf-
spring 41 bearing on its end will be thrown
into engagement with the constantly-rotat-
ing pear-wheel 26, or, more accurately speak-
ing, with a shoulder or pin 26* thereon, and
the clutch-block and shaft 24 will immedi-
ately be set in motion and will perform only
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one revolution, this, however, being sufli-
cient to cause the half-blank cutters to per-
form their function by cutting out the half-
blanks at the meeting edges of the metal
isheets.  The motion of the shaft 24 1s lin-
fited to one revolution, because the segment
31 is so controlled that after releasing the
"chutch-pin it falls again into the path of the
‘said clutch-pin, so that as the shaft is com-
pleting its one revolution the cluteh-pin by
éngaging with the ineline or cam-Tace of the
segment will be retracted from the gear-
wheel, and the shaft will thus come to rest
with the cutters raised.

For controlling the segment or cam 31 I
employ in addition to the spring 36 for fore-
ingit down a timing-wheel for raising the seg-
ment from engagement with the clutch-pin,
said timing-wheel consisting of a ratchet-
wheel 42, supported to turn independently of
the shaft 24. This ratchet-wheel has a cam
portion 43 thereon arranged to act at each
complete revolution of the ratchet-wheel
upon a roller or pin 44, projecting from the
stem of the segment, whereby at each revo-
lution of the ratchet-wheel the cam-segment
is lifted to release the clutch-pin.  The cam
portion of the ratchet-wheel is of a length
equal substantiallr to the distance between
two teeth, so that the saidcam will after rais-
ing the segment almost immediately pass
from beneath the roller or pin and allow the
segment to fall into {;osition to retract the
clutch-pin when it is brought around by the
revolution of the shaft 24. .

The spring 41 is secured to the clutch-
block at 45 and is perforated at 46 to fit about
the shaft 24. The clutch-pin movesin a way
or groove in the clutch-block, wherein it 1s
held by a ring 46, fitted to the exterior of
the clutch-block and secured in place by a

t

.screw at 47.

The timing ratchet-wheel is held under
frictional restraint so as not to overthrow
when moved by its pawl, for which purpose
arms 48, supported from a bracket 48* on the
supplemental housing and depending on gach
side of the timing-ratchet, have leather brake-
pieces 49 to bear on the said ratchet, the pres-
sure being regulated by a spring on a bolt 50
passing through the arms and having a nut
50, by which the pressure of the spring may be
regulated, the opposite end of the bolt being
connected to one of the depending arms.

The timing-ratchet is driven step by step
by a pawl 51, pivoted to an arm 52, journaled
at 53 and operated by a rod 54, extending and
connected to a clip 55 on the link 56. This
link forms a part of the operating connections
for driving the rear pulleys or wheels 12 be-
fore mentioned for moving the feed-bands.
This link is coupled to a vibrating arm 56,
pivoted to the main housing of the machine
and operated by a sliding block 57, swiveled

3
on the pin of the crank 58 on the muin shaft
4. The lower end of the link is connected to
an arm 59 of a rock-shaft 60, having another
arm 61 connected by a link 62 to a pawl-lever
53, carrying a pawl 64, engaging a ratchet-
wheel 65 on the shaft 13, It will thus be
seen that the eccentric-shaft 24 is driven
intermittingly from the same connections
which are employed for operating the feed
mechanisim of the machine.

At 64 u head-plate is shown located adja~
cent the cutters {]01‘ the half-blanks. Under
this head-plate the forward end of the fresh
metal sheet is placed by the attendant when
feeding the machine. This head-plate aids
in holding the sheet-metal plate in proper
position to be cut by the half-blank cutters.
The plate is perforated for the passage of the
movable cutters. It is supported by its
edges, and its middle portion is depressed to
engage and hold the forward end of the
newly-fed sheet-metal plate at the moment
the cutting is done. For this purpose the
supplemental cross-head is provide with a

series of pins 66, adjacent the cutters carried-

by the said cross-head, and these pins engage
and force down the head-plate just previous
to the contact of the movable cutters with
the sheet-metal plate. The pins are pressed
downwardly by springs 67, arranged in sock-
ets in the supplemental cross-head, and thus
said pins are permitted to yield upwardly
when the head-plate has been pressed down
gufficiently.

]

he eliminating of the half-blanks takes
place from the forward and trailing edges of
cach sheet, and in this my invention broadly
consists without regard to the specific man-
ner of feeding the sheets or the specific rela-
tion of the newly-fed sheet to that p&ssing
through the machine, and, further, the broa
feature of myinvention concerning, asitdoes,
ihe eliminafion of the half-blanks from the
complete ones does not call into account the
exact relation of the die or forming operation
to the half-blank-cutting operation, although
in the present embodiment of my invention
the dic or forming operation takes place in
the same machine with the half-blank cut-
ting and immediately in rear of the position
of the half-blank cutters.

I claim—

1. In a machine of the class described, the
combination of main punching devices, and
meéms for punching out the partial blanks
an
complete_blanks or_the complete articles

‘formed therefrom, the main punching devices

oll)é?étiﬁg'idly in the openings formed by
the partial-blank-punching means, substan-
tially as described.

2.” In a machine of the class described, the
combination of main punching devices,
means for punching out the partial blanks
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and delivering the same separately fron (e
complete blanks or the articles formed there.
/&’I'om, and timing means for operating the
i;pm'tial-b]:mk—plmchin,gr means after a certain
inumber of operations of the i punching
devices have taker place, the main punching
devices operating idly in the apenings fornied
by the pﬂ]‘ti2]1-])151111{-])llll(‘,ill'n}_{ means, sul-
stantially as deseribed.

3- In a machine of ¢l class deseribed | (1o
combination of jaip Punching  deviees,

means for punching out the bartial blanks
and delivering the same separately {rom e
complete blanks or tle articles formed there.
from and means for feeding the material witl
the forward edge of the {resl, sheet adjacent
the tralling edge of (he sheet, previously fe
in whereby the partial blanks will be ¢t ot
and delivered from the adjacent edges of the
sheets before reaching the main punches,

substantially as described.
4. In combination - a macliine of t|)e
class described, main punches, partial-hlan)k

pPunches, means for feeding the sheets with
their edges adjacent, means for operating the
main punches to utilize the stock throughout
the body of the sheets and timing means for
operating the partial-blank puncles when
the meeting edges of the sheets are brought
below the same, substantially ag deseribed.

5. In" combination iy
class deseribed, main punching and dje mech-
anism_for cutting out complete blanks and
fogmgg__ghc articles therefromn, and partial-

ank punches for cutting out the partial
blanks from the edges of the sheet,

6. In combination in a machine of the
class described, the main punches, a recipro-
cating cross-head cairying the same, partial-
blank punches, a supplemental cross-heg

4, Carrying the same, and timing means for op-
;lferating the supplemental cross-head at inter-
ivals in respect to the operation of the main
 cross-head, said main punches operating idly
in the openings formed by the partial-Dlank
punches, substantially as described.
In combination” in 4 machine of the
class described the main punches, partial-
lank punches, the cross-shaft 24, a crogs.

|

& machine of tle |

Hormed by

| IS meluding

820 277

head
drivi
main

vperated from said shaft ang means for
wothe said shaft intermitting]y, said
punches operating idly in the openings
the partial-hlank punches, sul)-
stantially as deserilyod.

Sodncombination iy, a machine of the
class deseribed (he main Punches, partial-
blank punehes; the cross -shaft 24, a crogs-
head operuted fron sald shaft and means for
driving the said shaft intermittingly, said
the constantly-rotatin

member, the cluteh-block on the shaft, a pin

bearried therehy to engage tie constantly-ro-

Lating nember, g means for controlling
thesard cluteh-pin mncluding a timingratchet.
wlicel and the can-segment, subsmntia,lly as
deseribed.

% In combination In a machine of the
elass described, main bunches, partial-blank
punches, feeding means for the sheets of ma-
terial, connections thereto from the main
shaft of the machine, timing means for oper-
ating the purtial-blank punches and connec-
tions for operating the same from the feed
couneetions, said main punches operating
idiv in the openings formed by the partial-
blank Puniches, substantially as described.

10 In combination in & machine of the
class deseribed, main punches, partial-blank
punches, timing mechanism. for operating the
partial-blank pineles includingaconstantly—
rotating member, a slow-motion member, g
cluteh and meang for controlling the cluteh
from the slow-motion member, substantially
as deseribed.

11 In combination, in an organization of
the class described, the combination of means
for feeding the sheets with thejr edges ad-
jacent and means for cutting half-blanks
from the saj( adjacent edges and delivering
the same withoot, shaping them, substan-
tially as deseribed.

In testimony whereof T affix my signature
In presence of two witnesses, :

WILLIAM E. LIN DSAY.

Witnesses:

- Crras. 11, ,KOPPELMAN,

Lew, 8. GREENFIELD.
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