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~ UNITED STATES PATENT OFFICE.

- FRANKC. B. PAGE, OF NEW YORK, N. Y., ASSIGNOR TO E. . BLISS COMPAXNY, OF BROOKLYN,

NEW YORK, A CORPORATION OF WEST VIRGINIA.

" PUNCHING-MACHINE AND FEEDING MECHANISM THEREFOR.

-No. 869,328,

Specificaticn of Letters Patent.

" Patented Oct, 29, 1807.

A'pplication fled December 21, 1306, Serial No, 348,920,

To all whom it MAY coneceri; |
“Be it known that I, Fraxxk C. B. PAGE, a citizen of

the United States, restding in the borough of Brooklvn,

county of Kings, city and State of New York. have in-

+.® vented certain vew and usefnl Im provements in Punch-

- ing-Machines and Feeding Mechanism
* which the following is a specification.
* This invention aims to provide certain improvements
~ 1n pnunching and similar machines, especially acaptod
- to machines-which are used to punch out bottle caps
- and similar articles from sheets of tin previously deco-
- -rated at the points where the caps are to be punched
. out,-and which consequently require that the feeding
~ be very accurate. o - |

Therzfor, of

. The difficulty experienced with such machines arises
~out of the Irregularity in the lengths of sheets of tin
- which are practicalty available, and out of the fact that
the lengths of such sheets are not cominiensurable with
the pattern printed thereon and tlie capsto be puiched
therefrom. If the printed pattern be started regularly
.atone edge of thesheet, it is found at the oppostte edge of
the sheet that there are a number of parts of caps sone-
 times considerably smaller than halves. Where the
-parts of caps dre larger than halves or gre approxi-
mately equal to halves of a czp, there is no substantial
- difficulty involved.  But wherea very smail fraction of
acap will be cutout at the edge, it sometimes finds lodg-
ment in the die in such a way as not 1o be ejected.
Consequently it is necessarv to clean out the dies fre-
quently in order to avoid injury to them or to the
punches, |
A feature of this inventidi. is the skipping of the posi-
. *-tions at which such small segments of ¢aps would be.
~punched in the regular operation of the machine. The
desired operation may be obtained in a variety ol ways,

stopping the opearation of the punchi s during one of the
_-feeding; intervals, or by operating the punches without
-_..l'inter:t"uplim and giving the feedine mechanism a step
40 of extra or double length at the desired point. The
. timing device for determining when the skip is to take
_ place may be arranged at anv part of the feeding and
punching mechanism. Preferably the movement of
the punches is uniform and uninterrupted, and the
sheet carrier is operated uniformly curing the punching
. ¢f-the main_pc'){tion of the sheet, and with a' double in-
-.. terval at an end of the sheet, -
-"-""!Another feature of the invention is a locking device
- -for bolding the sheet fixedivand accurately-in position
while the punching Jperation is proceeding :oivith-
- standing any slight inaccuracy which may be permitted
by the feeding means. The use of this lock permits a
1;a'e-ry rapid feeding operation. '
+ . Various other improvements are pro--ided as herein-

a8, for example, by continuing the feed regularly but!|

{

- aalirn W Y .

.

i
' operation, at different periads.  Figs. 9 and 10 are per-
:

l
I

The accompanying drawings illustrate an embous-
ment of the invention. | -
Figure 1 is an elevation of the front or feeding side of
the machine, a detail belng shown in section, Fig. 2 is
a side elevation omitting the chain carriers, I'ig. 31sa
plan, the punch-supporting frame oeing in section just
above the table, along the line 3--3, Fig. 8, Tig. 4isa
ciagram illustrating the sKipping operation.
iongitudinal section. through the principal parts of the
improvement. in the plane of one of the chains, on the
inne 5—35, Fig, 3. Fig. ¢ is a long:tudinal section
through the dies aud adjacent parts. 1Mgs. 7.and § dre
Lransverse sections at the same points, after g puuching

spective views of the clamping device in different po-
S1L1011sS, . | _' :

Referring to the emhodiment of the mvention illys-
trated, the sheets are fed over a tab’ A by means of a
carrier consisting of a pair of chains B arranged in ver-
tical planes at opposite sides of the niachine and cany-
Ing at suitable intervals clamping qdevices derignated
as a whole by the letter C.° The punches T ~re ar-
rangec in two rows staggered relatively to 4 other,
and the rows are separate from each other o substan-
tial distance as usual. Fig. 4 indicates, by the use of
torresponding numerals, 1, 1, 2 27, ete., the positions
reiatively ts each other of the punches of the two rows.
The punches are reciprocated as usual from & main
shaft £, and the sheet carrier is given an intermittent
Inovement from the feeding shaft ¥ carrying sprockets
over which the chains B run. S

In order to secure the skipping movement referred
to the punches are reciprocated by the usual connec-
tions illustrated, or by any suitable connections, angd
the feeding shaft F is operated by means of g normal
paw’ G and a skipping pawl H. The former is given

Fig. 5isa

(3

6i

(4!

7§

84

85

90

+ iovement corresponding to one regular step or inter-

val of the feed, being mounted upon the arm J which
1sconnected by means of a link K with sn intermediate
point of a lever L which is pivoted 1o and oscillated by
ieans of a head M provided with suitable rollers and
uoved by a cam N on the main shaft E. The pawl H
15 carried upon one arm of a two-armed lever O which
18 operated by meany of a link P conncected to the outer
end of the lever L. The parts are proportioned to give
the pawl H a movement approximately twice as great

as that of the pawl G. The raichet wheel Q is fixed
upon the feeding shaft F, and -1s '
G and transmits to the shaft the regular feeding move-
ment. A disk R, adjacent to the ratchet wheel Q, lies
in the plane of the pawl H, and serves to hold this pawl
rormally out of operation.  Itis provided withw notch,
however, which allows the pawl H to come into opera-

tion at each.revolution of the digk, gnd to engage the

raichet wheel Q and give it sy double-length movement.

95

engaged by the pawl

10



45 seldom conforms in practice.
in advanee of the line X, and sonietinies 1n the rear of

put out of order.

> S - _ 869,328

" beforehand the size of the ratchet wheel Q and thie

spacing ‘of the teeth awill he properly designed hefore-

TNand, so that the ratchiet wheel makes one revolution’
5 between sucesssive skipping operations, and the digk

R will be fixed to rotate with the ratchet wheel. Where

ttie number of steps is o he varied from thav for which

the machine was designed, the disk R may he arranged
to make a complete rotation in any desired numnber of

10 steps, by fastening it only frictionaily to the raichet,

wlieel Q or to the shaft ¥ and by attaching to 1t a sec-
ord ratchet wheel S having the dinmeter and the num-

ber of teeth desired, and by providing-a supplemen-
tary pawl T for giving this ratchet wheela step at each |
15 punching operation. Upon each complefe rotation of

the disk R the pawl H will come into play and produce
a doible step. The disk of course might be provided
with two or more notehes, and the ratchet wheel de-

signed to have twice the number ol teeth that there are
20 regilar intervals between successive skipping opera-

‘TReferring to Fig. 4, the preferred arrangement of the

' nechanism will be understood.  The clamping deviees

are arranged at such intervals, relatively to the stand-

25 ard lengths of the sheets, that the successive sheets

U V have a desired distance hetween then, or approxi-

“mately so, since the lengths commercially available

vary somewhat.. The sheets are usually printed be-

~forehand with a design which 1s to appear upon the top
30 of the cap, the design being registered exactly with one

edge of the sheet, which 1s made the rear edge when
t}e sheet is put into the punching machine. Such de-

 signs are indicated at W.in Fig. 4. The punchings are

concentric with the design, and, supposing the feed to

'35 be continucusly regular, then the rear edge of excl)

sheet will pass through the center of one of the punch-
incs, and one-half of a punched-out disk will be pressed
into the die. The successive pusitions of the pune«hies
of the 1wo rows relatively to the sheets aye indacated

40 hy the numerals 1, 2,3, 4.5, 6.7 and 8 and -1/, 27 etc.

At position 4.an exact hall a disk will be punched out
from the rear edge of tl.e sheet b, Tle dotted line X
represents the theoretical position of the for ard edgé
of the sheet V,-to which, however, such forwara edge
Sometimes the edge 1s

it. With the length of the sheet V shown, then. in
position 4 there will be punched out of its forward edge
a portion smalier than one-half of the disk.” Where a

50 portion vf the disk which is punched out at the edge

is approximately equal to or greater than a half o1 2
disk. it is properly €jected from the die. Wheie it is
less than half a disk, however, it ig apt to becone st uck
in the-die.

and the punch will be bent or (he machine otherwise
In order to avert this difficulty 1
have provided that the punching operation in the po-
sition 4 shall be om:tted or skipped. as previously ex-

60 plained. Thespacingof the sheets may be varied from
{hat shown, the most inportant feature heing the skip-

ping of the operation which would punch out the sinall

" portion of metal Y from tle edge of the disk at which
(e irreeularity in its length 1s arraneed (preferably the.
65 forward edge). Thespacing shown in Iz, has the ad-

When several such small pieces have heen.
55 stuck in the die the latter no lunger yields to tl.e punch,

wowld of eonrse diminish the speed of vutput of the
machive, o |

The colining B, after prssing around the ariving

sprockets o of the feeding shaft F, and, if long enough,
over suttuble idlers b, puss over guide pul_lvys ¢ at the
front of the machine. Thence the chains run in beds

or troughs  which limit their lateral and vertical play,
and which extend from pulleys ¢ to driving sprockets

a. Inorder {o insure the registration of the successive
punching povitions with the printed designs upon the
sheet. and ulso to insure the . correct positions of the
successive punchings relatively to_ea('h-uthfjr, g0 as to
Lie able 1o cut them as close as possible, the sheet car-
rier 18 lockoed in position for each punching operation.
The'locking may bé effected in a variety of ways.” -In

the machine iljustrated it is effected by -means of
“dowels ¢ wrranged upon a brucket f extending for-

wardly frowy the cress-head which carries the puﬂfﬂleE,
and spaced apart accurately to correapond witd the in-
terval between successive feeding steps. The CI_ElIilpf
Ing dt‘\‘i(l‘ﬂ? are ‘prpvided with GpEEﬂiI]gE g 1w which
the doweln ¢ fit. When the punches, and the cross-
head eavrying them, are lowered, 2 dowel ¢ enters an

- opening ¢ of a clamping device carrying a sheet, and

thus holde the clampiog device and thesheet rigidly in
position veyurdless of the wear of the chain or any In-
accuracy in the feeding mechanism. Infact thie lock-
ing deviey 'pvrmits of a periect operation of the ma-
chine witly u much less accurate feeding mechanism
than has heen previously permissible. The foremost

of the duwls ¢ 1s so far in advance of the punches as to.

lock the ¢lamping devices and a sheet held between
them at oy hefore the time that the forward edge of the
sheet enters the punching pusition. At the next step
the seeond dowel e comes into Play, and s on 1o the
last punching operation. A auard his fixed to the side
frame of the machine by means of brackets b7 =0 as to
prevent wecidental injury to the dowe¢ls, being con-
tmued aw g plate 27 on the inper side of each vpright
I, and ix perforated to serve 2% Q stripper therefor, the
dowels paxsing through the nerforations in the guard,

as shown in Fig: 8. The edge of the openings g 1S

flared to faviliste entrance of the dowel e.
A very simple and durable type of clamping device

| C suttable for the machine, is indicated 1n perspective.

i Figs, Yand 10, and in side elevation in Iigs. 7 and 8.
A fixed moember or base carries the lower jaw 2, W iich

is extended forwardly and rearwardly beyond the body

of the dovice to provide a rest for the side edge of the

sheet, and which carries stops j for limting the posi-

tion of the sheets ];11-;11‘;11};1'_ The fixed mvnﬂ;zer also
includes g ;;;1ir of lugs b armanged to fit in the _tmugl};-
shaped gutde d. and to carry one of the pins I of the
chain B, The fxéd member carries alse a central por-
ton . projecting upﬁaiﬂ sightly, and’ in which 1s

formed the opening g. preferably with a renewable

bushg \I‘Wg."‘fﬁ‘}. The upper jaw 2 has a palr of arms

o projecting downwardly and staddling the central
portion M and pivoted thereon at p. Crank arms e

If (he number of punches to each sheel is determined | vantage of gocuring all the complete punchings which
{ can be had from the forward sheet UV, Any shorter

spacing, nanf the rear edge of the sleet 7 were in the,
position 7, would locate a space 4 upon the sieet suiii-
ciently kago to vield a cap, but which would not be
punched:  \nhy greater distance than that described
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B

are pivoted at r upon opposits sldes nf the central Tixed
portion m, and have’ thewr free ends connected by
means of finks s with the Jower ends of the downward
‘arms 6. -The arm ¢ and hnk s thus form a toggle, the
5 arms ¢ being provided wnh stops ¢ limiting the up-
ward movenient of the links 5. A spring a tends to
hold the device opened or closed according as it 1s

- swung downwerd or upward past the centerr.
At the forward. eénd of the table is-arranged a stc:p i

10
"~ is set, this stop being an adjustable gage to register
" the prmtnrl sheet with the punches. While the sheet
‘stands in this position the clamping devices C come to
their proper position for engagement with the sheet,
and are clamped upon its edges near its rear end, and
canry it forward. For closing the device in this posi-
tion a tappet w« (Fig g 1) 1s srovided which moves up
and down with the movement of the cross-head carry-
ing the punches, and, siviking the under side of the
‘wear plate 2 carried on the rod. connecting the crank
arms g of the deéviee, lifts the ends of these crank armas
to-the clampmﬂ* pesmon of Fig. 10.. Ailter the cheet
has been completely punched it is released from the
- clamping action of the devices by means of a swinging

tappet y (Figs. 2 and 3) qtrlkmﬂ' dﬂmmmd upon the
plate « of the device.

The tappets w are zarried upon slides z having a
rack and pinion eng:wement with sectors 16 carried
on short shafls 10” carried in bearings 10° and 10° and

390 which are oscillated by means of links 11 connected
~ to the cross-head extension., The tappets y are Car-
vied upon arme of short shafis 12 mounted in fixed
bhearings upon the frame, and oscillated from the

25

oscillating shaft 13 runnmfr below thp dies (and usu-

35 ally operating the G]ﬂf‘ff}rq)

"~ The'means for removing the fimshed C‘lpS i$ illus-
trated best in Pigs. 6, 7 and 8, A sweeper 14 lies iin-
medhne-lv above the fixed'plate 15 (which may be
supported from the plates k2 “a3 shown) and recipro-

cates from the.position sl m in doited lines to that
shown in full ines. W ihen the plungers *a.re QOWi the

40

sweeper lies in the dotte G iine position. As the »lun- |

eers are raised the.ejectors 16 e “also ratsed to the
Jevel of the plate 15 Thereupon .the sweeper 14
.moves forward and sweeps the caps 17 off the ends of
the ejectors and to the edge o! the fixed plate 15,
where they fall off into a hopper 18 and are gatherea
in a receptacie 19 below The sheci in certain posi-
tions extends over the inouth of the hopper 18, but
the caps are considerably smaller than the openings

45

50

in the sheets (being drawn as well as punched), and

with the constant vibration .of the machine all the
caps drop readily through the openings in the sheet.
The end of the sheet is supported upon the guides 20,
55 and when it has been entirely punched and released
‘from the clamping nuta it elides ofif into any sultable,
receptacle arranged to receive the serap.
 Any suilable means may be provided for operating
the sweever, such, .for exampleyr as the shdes 21 at-
tached to the opposite bent-up ends thercof and re-
ciprocated in fixed guides 22 by means’ of link con-
-+ snectivns to the con. tantly-osciliating inner arm 23 on
& shaft 23/ having an outer arm 23°, which 1s operated

“in turn by a link 24 connected to a lever 25 sperated

(Fig. 3) against which the rear edge of each new plate |

r

Cform

3

by a link 26 pivoted thercto and reciprocated by cams 65
27, 28 (Fig. 1) on the overhead shaft E.
The machine may also be made to Opemte without

t.he,.c_umng of any fractional piceces, by the use of,
sheets which measure with substantial exactness to the

standard length. For example, the sheets may be 70
sheared to lengths commensurate with the size oi the
punchings, and arranged so that their forward edges
will coincide substantially with the line X, Fig. 4;
and with such sheets the operation of the punches in
the positions 4, 4/ would be skipped.

i
Though I huve described with great pamculfmtv of
detail certain embodiments of my invention; yet it 1s
ngt to be understood therefrom that the invention ts
limited to the particular embodiments disclosed.
Various modifications thereof in detall and 1n the ar-

80

rangement and combination of the parts may be

made by those skilled in the ..:,rt. without departure
irom the invention. - ~

AW hqt I ¢laun 18—

1. 'fhe combination with mechanism fox, punching 2 83
sheet at uniformly apaﬂed’ positions tltlnu“'hﬁnt its lenyuth,
«f means ror causing said mecbanism to omit a punching '
aperation at a desired position near an end of 2 sheet.
- 2. A puznching machine Including in comlination means
for.fesding a sheet to punches. with a substantially uni.
Jnterval between successive punching  operations®
throughout its lepgth, and means for altering the length
of the interval when the punches are near an end of the
ﬁllE‘t“T-

3. A punching machine including in combination means 95
fm feeding u sheet by subt;tanthlly uniform steps through-

cut its length, and eeans for giving the sheet & movement
of Gifferent lenzths when the punches ars near an end
thereol, | -

4. A punchivg machine including in combiration means 10Q
for feeding a sheet to punches with a substantially uuol-
form  interval between successive  punching opeiations
throughout its length, and jneans for doubling the length
of such interval when thie punches are pear an end of the
slieet.

5. A nunching wachine including in combination twe
rows of punches sirranged to punch at staggered positions,
peans for feeding shects with a distance hetween them |
approximately equal to that between the centels ‘of the_- :
(wa rows of punches, and weans for feeding sahl bhé
past the peipts where. the punches would strike tae end

90

. 1035

vV

thereof without permitiing the pgnches to strike saig enda.

6. A punchmg machive including in combinationrpunches,
menns for operating them uniformly, n sheet carrier, and
means for spersticg ¥ unliormly during the punching of
the main portion of a sheet and with an extra long mterl

vit: at ap end of the sheet. .

7. A punching machine including in combination p\xnchei,
a ccntinuously rotating maln shaft E operating said
punches, a sheet earrier, a feeding shaft I’ operating said
carrier, a feeding pawl giving said feeding shafr a regular
step-by-step rotation, a skipping pawl adapted o give sald
-ﬁh.tft ar extrs Jong movement, and means for maintaining
snié skippiog pawl normally Inoperative and rendering it
aoperative at determined intervals.

S, A punching machine including in combination & sheet
carrier. means for automatically feeding it -step by step,
and addIooal means operating automatically at the end "
of each feediug movement for lecking it in position Iur the
punching operatien. . 130

6. A punching machine jocinding in combination. re.
ciprocating punches, a dowel carried thereby, and a gheet
carrier having an-opening adajeted for enzazement by said
dowel to lock the carvrier in position for the puncmng -Op-
eration. _ - 5

10. A punching machiye iqcludi'ug in mmbinalinn 3
shieet carvier comprising a chain with clamping devices at
tntervals for clamping ithe sheets, means. for feeding raid
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t..urmr, and urlditlmml means for foelilng the clamping de-

vice which carvies the sheet under fhie puncles.

10

20

30

slieet carrter vonsisting of a paly oy cidless chiains carrying
elamping devices it Intervals udaptid to clanmp the oppo-

toth direetions and connected 1o

11. A panching machine lmhult“g in combination a

site edges of the sheets, means fop dravwineg sald ehgins,
rprlprm ating punches, and a row of dowels on euch side

of the machine and in advanee of fhe punches and reeipro-

cating therewith, the successive dowels bDeing adapted to
snxage and lock the clamping devices in their successive
nositions,

12, A qlinclling machine inclndiue in. combvination re-
ciprocating punches, a dowel g '"Hrried thereby, and a

sheet -nﬂrrl{_t‘ having anr opening niapted for engagement

br sald dowel to lock the carrivp in condition for the

punching operntion, and a fixed funwd having aun opening
tor the passage of said dowel. !

13. .A clamping device for n ahet fLLﬁiH“' mechanism,

Sincluding in combination a pivole upper jaw having =

downward arm o, and a c¥ank nvm ¢ gand link ¢ constitut-
inz together a toggle adapted to Hw ing past its cepter in

i ld dow nward arm o-for
tocking it in either of its positions,

14. A <clamping device for a phpat. feedmfr mechanism

having a crank arm, and 4 movahip law operated thereby,

in.combination with a tappet w foy swingcing said crank

arm close said jaw, rack and plutlon mechanism fﬂr re-’

ciprocating said tappet 10, snd 8 llak 11 {:01’]11{)(,1,11_]“ satd

rank and - pinien mechanism with y roclpmcatmﬂ' part of
the machine, |

- 15. A- punching @nachine includtng in combination a
punch, and an ejectog, a plate & through' which the
punch passes and to the level of wiliteh the ejector rises, a
sweeper 1-1 arrauged Inmanediatoly nhove <aid plate. and

869;326_

means for moving said sweoper nevross said opening to re-
move the

mehed article when the ejeetor has vaised it to
the level of said plate, |

16, A punching machine including In combination 2
punhcn, and an ejector, a plate 15 througl which the
punehh passes apd to the level of which the ejector rises, a
sweeper 14 acvranged immedlately alove «ald plate, means
for moving salill sweeper aeross said apening to remove the
neached artiele when the ¢jeetor has raised it to the level

of siaid plate, a hopper 18 at the edge of said plate and into

which the punched un:ticles ave swent, and supnorts for

snid sheet supporting it above said hopper <o that the

punched articles pass through (he sheet {pto the hopper
and the sheet of xerap is carried Leyond. - _
i7. A punehing machine including in combination a
sweeper, & hopper into which the punchied articles are swept,
and supports tfor the sheet supporting it above the hop-
per 'so that the shec: of scrap is earried beyond the
hopper. '
18, A punching machine including in combinziion a
feeding shart. & ratehiet svheel and pawl transwmitting to
said shaft a regular feeding meovement, 2 skipping pywl
adapted to give to said sbaft a movement of extra length,
aud menns opevated independently of saild ratehet wheel
for holding said skipping
allowing it to hecome operative at determined intervals, -
In witness whereof, I have heveunto signed niy nanie in

the preseice of two subscribing witnesses.

FRANE C. B. PAGE.

Witnesses: | .
UCHARLES E. POLLARD,
Fowin = I'onrsi.

Z pawl normally inoperative and .
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