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To all whom 1t may concern: |

Be 1t known that 1, Louis C. KruMMEL,
citizen of the United States, residing at
Clinton, in the county of Middlesex and
State of (onnecticut, have mvented new
and useful Improvements in Automatic
Feeding Mechanism for Presses, of which
the following 1s a specification.

My invention relates to a feeding machine

adapted to be used In connection with power

cutting presses. whereby sheets of metal are
fed forwardly step by step to permit series
of parts to be stamped from the sheets.
This mechanism 1s adapted to operate con-
tinuously and automatically so that the sec-

ond sheet 18 in position to be taken or

aripped by the feeding mechanism as soon

as the operation on the first sheet i1s com-

pleted.

The operation 1s automatic in that the
workman does not deliver the sheets directly
to the feeding mechanism, but merely places
them on a suitable table, or delivers them to
a preliminary clamp, or clamping finger,
which 1s operated to deliver the sheets, down-
wardly or forwardly, at the proper time to
the feeding mechanism.

My machine consists essentially of one or
more clamps to which the sheets are de-
hvered in succession by the operator, of one
or more opposite pairs of feed-jaws adapted
to receive and withdraw the sheets from the
clamp, and to feed them downwardly to the
press. dultable mechanism 18 provided to
reciprocate these feed-jaws and at the same
time to open and clese thein so that they first
open and return rearwardiy, then close on
the sheet, then advance to feed the sheet for-
ward step by step a suitable distance at
each movement., Corresponding pairs of re-
taining-jaws and operative mechanism there-
for are also provided, whereby the sheet 1s
oripped and held firmly in position while
the feeding fingers are moved back to grip
the sheet at a new point or to erip a new
sheet.

The clamp 1s preferably mounted on a
push gage to hold the sheet true, and this 1s
operated by an auxiliary mechanism, con-
nected to the main operative mechanism, to
deliver a fresh sheet to the feed-jaws when
the preceding sheet has been completely cut
up 1nto parts, and the waste portion de-
livered out of the machine.

My invention 1s fully shown 1n the draw-
ing herewith in which the reference numer-

clamp-cam and the adjacent parts.

|

als and letters of the description are used to
indicate the corresponding parts.

Figures 1 and 2 arerespectively a side ele-
vation and a top plan of a complete ma-
chine. Iig. 8 is a vertical, cross section on
line X of Fig. 2. Fig. 4 is a portion of ifig.
1 enlarged better to show the mamm-cam and
Figﬁ; 5
and 6 are a portion of Hig. 3 enlarged to
show the different positions of the mech-
anisin by which the feed fingers and the re-
taining fingers are opened and closed. Fig.
7 is a side elevation of the clamp:ng finger
enlarged, showing the adjacent parts 1n sec-
tion. Kig. 8 is a cross section on line Y of
Fig. 1 to show the push-gage operating
mechanism. Iig. 9 1s a front elevation of
the eccentric erank and operating cam with
parts 1n section.

A A represent the feed-jaws; there are
two pairs, preferably, with the jaws uf each
pair arranged opposite. These feed - jaws
consist of lower and upper jaws 1 and 2.
The lower jaw is bolted to a feed-slide 3
fitting a dovetail groove 4 in a plate 5 bolted
to the bed-plate 6 of the machine, which 1s

supported on a suitable inclined standard

and legs 7. To the lower jaw lispivoted at
10 the upper-jaw support 11 provided with
bearings, to which 1s §

o, tted the jaw pin 12
carrying the upper jaw 2, and provided with

NI SN I | 1.7 A '
a spring 13 engaging with a shoulder on the

upper jaw to afford a yielding but firm grip
on the sheets, whereby the sheets shghtly
varying in thickness may be handled con-
venlently.

16 is a nut fitted to the upper end of the
jaw pin to engage with the top of the jaw
support, and adapted to adjust the upper
jaw. This spring 13 is slightly compressed
while the jaws are gripping the sheets, to
permit a sufficient dwell, while the toggle-
links are passing the center for the purpose
to be described. 'These feed-jaws are first
opened, then moved back, then closed to
orip the sheet, then returned to feed the
sheet forward one space by the following
mechanism.

20 is the driving-shaft journaled in suit-
alble bearings in the standards 21 of the
frame, and carrying the cam 23 having a
cam - groove 24, with which engages the
roller-stud 26 on the lever 27 journaled to
the frame at 28 and connected by the con-
necting rod 29 to the crank arm 30 on the
rock-shaft 31. On this rock-shaft are fixed
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the rock-levers 388 carrying in their inner:

ends the cross-pin 34. On this cross-pin are
mounted the blocks 86, free to slide on the
cross-pin, as the feed 'aws move and fitted
to grooves 1n the foﬂzed ends 38 of the tog-
Ole links 39, so that, when the rock-shaft 31
and the rock-levers 83 are rocked, these
blocks slide in and out slightly in said
forked ends. The toggle-link 1s connected
by a short link 41 to the upper finger sup-
port 11. The foregoing are the connections
by which the upper Jaws are opened and
closed. Simultaneously these feed-jaws are
reciprocated forward and back on their
cross-pins 34 to feed the sheets step by step,
as aforesaid, by the following mechanism.
On the drlvmﬂ-sh‘i,ft 90 is secured the POSl-
tive cam 46 so constructed that all lines
drawn from one side to the other side there-
of through the center of the shaft are of the
same lenoth Said shaft also carries the
block 41 httlng the slot 49 in the connecting-
rod 48. This connecting-rod 1s provided
with roller-studs 51 engaging with the pe-
riphery of the eccentric. Any other suitable
connection between the shaft and the COT-
necting-rod might be used.

On the main shaft 54, suitably arranged
below the table 53 1s journa,led the main
ratchet-cam C provided with the cam-groove
55 and the peripheral ratchet 56. This
ratchet 1s formed as here shown with a cer-
tain number of teeth, or notches, uniformly
spaced except that at one, or more, points
the space 1s greater. As here shown there
are seven equ'ﬂ spaces and one enlarged
space. On the main-shaft 54 is fixed a slot-
ted-lever 58 having the slots 59, and carry-
ing a pawl 60 on its outer end adapted to
engage with the peripheral notches of the
ratchet. The connecting-rod 48 carries on
its lower end the roller-stud engaging with
the cam-groove 53 and a block 63 fitting the
straight slots 59 in the lever 58. In the con-
struction here shown the connecting-rod ex-

tends through an edge opening 6£ in sa1d

lever 58 to ethze the strain. On a pin @
1s arranged a friction-band 6 engaging a
flange ¢ secured on the cam C, to steady the
movement of that cam. Dog f on pin ¢ pre-
vents back-turn of the cam.

The cam-groove 55, throughout 1ts greater

extent, is uniform and concentric, but at one

point 1s depressed toward the center. The
result of this is that while the roller-stud 62
engages with the concentric portion of the
cam-groove, the slotted lever 58 and the
pawl 60 will make equal strokes at each
revolution of the driving-shaft 20, to corre-
spond to such equal movements the teeth or
notches, are uniformly spaced throughout
the greater extent of the ratchet penphery
and the spaces are of such a length that the
pawl will move from tooth to tooth at each
stroke.

038,876

down into the depressed portlon of the

oroove, the stroke of the lever is mcrea%ed |

and one of the spaces 1s correspondingly in-
creased for the purpose now to be described.

This ratchet-cam is an important feature of -

my invention. By the arm 66 connected by

the link 67 to the slide 3, the reciprocating

movement of the slotted lever 58 is com-
municated to the feed-jaws A whereby they
are reciprocated. It Wlll be understood that
the depressed portion of the cam-groove 55

and the cam 23 are so timed that these jaWws

are opened as they start up and remain open
until they reach the upper end of their stroke
and then immediately close to take a fresh
orip on the sheet. Irom the foregoing de-
scription it will be understood that all but
one of these feed strokes are of uniform
length and the number of the strokes 1is pre-
determined so that the entire sheet is cut up
into uniform blanks, for instance, the can
covers shown; but when all the covers have
been cut, there remains a portion of the
sheet which 1t 1s necessary to eject from the
machine uncut. Otherwise half blanks would
be cut therefrom which would be of no
value; these would also be difficult to dis-
char Ge from the dies and would tend to in-
dent and destroy the forming body of the
die. Ifor this purpose 1s provided the de-
pressed portion of the cam-groove, teeding
the lever through a greater arc, whereby a
long stroke 1s given to the slide of the feed-
jaws, peumttuw them to carry the uncut

waste portions ot the sheet past the punches,
and thus avoilding the cutting of half blanks
at the beginning and at the end of the sheet.
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The ret-ain’ing jaws B are the same 1n con-

struction as the feed-jaws A, except that
they do not slide, but are fixed on the plates
5. (Fig. 6) They are opened and closed
by the same mechanism to grip the sheets,

105

and their function is firmly to maintain the

sheet in position when the feed-jaws are
open and moving back for a fresh grip.
The retaining-jaws remain closed during the
entire return stroke of the feed-jaws and re-
main open during the time that the feed-
jaws are feeding the sheet. An important
feature 1s that these retaining-jaws must

not open before the feed-jaws are closed, nor
must the feed-jaws open and return before

the retaining-jaws are closed. Thus we
have two periods one at the beginning
and one at the end of each stroke of the
feed-jaws, when all the jaws are closed on
the sheet, whereby the sheet is constantly
held firmly in position and cannot become
shifted by jarring or other cause. This
simultaneous closing of all the jaws at the
beginning and the end of the feed -jaw stroke
is effected by the arrangement of the toggle-
links. Ewdently all the jaws are closed
when the toggle-links reach the center posi-

But when the roller 62 1s forced | tion, but these links are arranged to oper-.
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ate reversely, that is, the links for one set
of jaws move above the center line, and the
links for the other set of jaws mm'fe below.
The links are so arranged that in their
movement they cross the center very slightly,
but not enough to loosen their grip on the
sheet. The purpose of this slig ht cr 0SSINg
by one or the other, 18 that, so to qpmh,
short spaces or zones are created in which
both sets of jaws are closed, one space at
the beginning and one space at the end of
cach st mhe? as aforesaid. The springs 13,
and the spring grip of the jaws, moduce
dwells and zones of suflicient length. As
the jaws on both sides must open ¢ and close
at the same time, reverse movement must be
given to the two rock-shafts 81 and this is
effected by a bent-link 42 connecting an
upper crank 43 on the front rock- shatt to
the lower crank 44 on the rear rock-shaft.
On the table 53 are arranged the side gages
5 prefembly slightly ad]usbable

- T6 1s & _‘push oaoe having a straight edge
and tongues T8 S fitted to mudc slots 79 in

the table. On this push gage is arranged
one, or more, clamps D: one is "“‘LHBL‘IHV
sufficient. This may be of any Sﬂtﬂple con-
struction. As shown, the clamp is pivoted

at 80 and is provided with a rearwar dly ex-
tending handle 81 and with an integral
socket 82, in which operates an ftd;}uat‘lble
plunger 83 to adjust the tension-spring 84,
whereby the nose of the clamp 1s held down
to grip the sheet. All that is necessary for
the workman to do 1s to insert the sheet
under the nose, either with or without oper-
ating the clamp by the handle, whereupon 1t
1S delivered automatically down to the feed-
jaws at the proper time by the following
mechanism.

Secured on the shatt 54, or connected to
the arm 66, 1s a second arm 87 connected by

a link 88 to the arm $9, loose on the clamp-
qh e 90, and plm*lded with pawls 92 927

engaﬂmf} respectively with the ratenet
wheels 98 937 fixed on the shatt 90. On the

end of thls shatft 90 or at some suitable poit,
1s fixed the cam It with which engages the
roller 94 on the end of the arm 96, fixed on
the push-bar shaft 97. This push- -bar shaft
is provided with arms 98 98 connected to
the Pﬂbh oage by links 99 99. Ketaining
dogs d d’ are shown on the frame to engage
with the ratchet wheels 93 937 to prevent
them from running backwar d A friction-
band e 1s 11’*5111%(1 to engage with a flange
on cam I to steady the cam. By ‘me% CON -

nections the ratchet 93 and its cam X are ar-
ranged to rotate step-by-step with the main
a’tuhﬂ’r cam C, and cam B is so timed that,
at the time the slotted lever 58 moves
through the long are, the crank 96 will slip
off the enlarged portion of the cam I onto
the cut-awav portion., and thus will move

forward the push-gage and the clamp at the

e LI " e s W e = e ¢ e ke

937 with pawls 92 927 of
- only 1s in operation at once, t!

proper time to deliver the sheet to ‘th{, rea
feed-jaws, which grip 1t with a strong np
and Wlth{h aw 1t from the clamp.

This machine is particularly adapted to
cutting out can covers of standard sizes. 1
have shown here two push-bar ratchets 95
which one ratchet
re pawl of the
other being thrown out of action. Where it
15 desired to cut tops of the other size, the
other ratchet and pawl are put mto oper-
ation. and a different ratehet-cam U, havino
more or less teeth, 1s arranged on the shatt
54, My machine may be used for cutting
can-covers of many sizes, for cutting othel

articles, and mav be modified in the form
annd arrangements of its parts. The press

g not shown but 1s indicated by the dies X
and the punches Y. In Iig. 2 the cutting of
the first sheet is finished. The next stroke
will be the long stroke to bring down the
second shect and to eject the waste of the
irst.  FPower mav be communicated to the
é_llmng—sha.ft oy any suitable means.

Having fully described my 1nvention,
Wﬂat 1 chul, 18 1=

1. In a mechanism for feeding sheets to
power presses, the combination with a main
frame, of parallel slides oppositely arranged
on the main frame, feed-jaws inwardly ex-
tendine from the slides, to er1p the opj Yosite
gicle ed;ze.. ot the meet et z1m1n0-—]‘1ws fixed
on the frame, said retaining-jaws being ar-
ranged in alinement with the feed-jaws,
means to retract and advance the slides a
predetermined number of equal strokes to
nresent the sheets to be cut and a longer stroie
to eject the sheets Trom the press and to feed
a new sheet, means to open the feed-jaws
when about to be retracted and to clese them
when about to be advanced, and means to
close the retaiming-jaws when the feed-jaws
are being retracted and to open the retain-
ing jaws when the feed-1aws ave being ad-
vanced.

2. In a

feeding mechanism for power
presses, a suitable frame. parallel slides ar-
ranged i slide-ways on the frame, lower
feed-jaws on the slides, lower retaim nw-—jaw
fixed on the frame, said retaining-jaws be-
11*{?- arranged narallel and in alinement witl
he feed-1aws, upper jaw supports prvoted to
the lowei jays, pins arranged in bearings on
said supports, upper Jaws on the pins,
springs In the bearmngs, sald %pll’ﬂﬂ' el -
gaging with the upper-jaws and fore-
ing the upper jaws against the 101?(_,1 JawWs,
toﬂ ole-links pivoted to the lower jaws,
Jink s connecting the toggle- hm s to the up-
per ]aw su]*pmics means to roek the toggle-
links to open and close the ]fm'b. the tooele-
Iinks of Um feed-1aws and of the retainine-
jaws belng reversely ﬁnmwed and adapted

slightly to cross the center line, pelmittmg

- all the jaws te be closed during short inter-
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vals at the beginning and end of each stroke,

and means to reciprocate the slides.
3. In a feeding mechanism for power
presses, the combination with a suitable

frame, of parallel slides arranged thereon,

mwardly extending lower feed-jaws secured
on the slides in opposﬂ:ely arranged pairs,
similar lower retalning-jaws fixed on the
frame, between the feed-jaws on both sides
ot the machine, all the jaws on each side be-
ing parallel and in alinement, upper jaws
1:)1174:)1:51113;r supported on all the lower 1a WS,
toggle-links piv< “ally supported on the lower
jaws and having. ~rked outer ends, connec-
tions between the toggle-link inner ends and
the upper jaws, rock-shafts outside of the
slides and parallel thereto, inwardly extend-
1ng levers on the rock-shafts, cross-pins on
the inner ends of sald 1evers, blocks fitted to
slhide on the cross-pins and fitted to grooves
in the mner faces of the toggle-link “forked
ends, a connection between the rock-shafts
to rock them reversely, a crank-arm on one
of the rock-shafts, a driving shaft arranged
in bearings i1n the upper portion of the
frame, a connecting-rod connected at 1its
lower end to the crank-arm and a crank con-
nection between the upper end of the con-
necting-rod and the driving shaft.

4. In a feeding mechanism for power
presses, a sultable frame and a bed-plate, of

dies for the press on the bed-plate, parallel

slidles arranged 1in slide-ways on the bed-
plate on each side of the dies, feed-jaws ar-
ranged on the slides and inwardly extending
toward the dies, means to open the jaws
when about to retract and to close the jaws
to grip the sheet when being advanced, and
means to refract and advance the jaws, hav-
ing In combination a main-shaft, a main-cam
journaled on the main-shaft, said cam hav-
ing peripheral ratchet-teeth and a cam-
oroove on one face, sald cam-groove being
depressed at one point toward the center but
being otherwise concentric, said ratchet-
teeth being uniformly spaced except that
there 1s a larger space opposite the depressed
portion of the cam- groove, a longitudinally
slotted lever fixed on the main-shaft adja-
cent the grooved face of the cam, a rotating
driving-shaft journaled 1n the upper portion
of the frame, a connecting-rod, a crank con-
nection between the upper end of the rod and
the driving-shaft,
of the connecting-rod fitting said slot, a stud
on the rod fitting the cam-groove, a pawl on
the slotted lever to engage with the ratchet-
teeth, arms on the main-shaft and links con-
nectmﬂ the arms respectwely to the respec-
tive slides.

5. In a mechanism for transforming ro-
tating movement into reciprocating move-
ment, the combination with a rotating shaft,
of a rocking-shaft, a ratchet-wheel journaled
on the rocking-shaft and having a series of

a block on the lower end

038,876

ratchet teeth on its periphery, an arm fixed
on the rocking-shaft, a rod connected to said
arm, a crank connection between the rod and
the rotating shaft, a pawl on the arm to en-

gage with the teeth, a part to be recipro-
cated, a second arm on the rocking-shaft and

70

a connection between said second arm and

the part to be reciprocated.
6. In a mechanism for transforming ro-
tating movement 1nto variable reciprocating

movement, the combination with a rotating

70

drive-shaft, of a rock-shaft, a cam-wheel

journaled on said rocking-shaft, said cam -
wheel having ratchet teeth on its periphery~
and a cam-groove on one face, said cam-
groove having concentric portlons and ec-
centric portions, the teeth around the con-
centric portions being uniformly spaced and
the teeth opposite the eccentric portions be-
ing varlably spaced, an arm fixed on the
rocking -shaft and having a longitudinal

slot, a connecting-rod, a crank connection

between the rod and the drive-shaft, a part
on the rod engaging said slot, a pin on the

rod engaging said cam-groove, a pawl on the

arm to engage with the teeth, a second arm

on the rocking-shaft, and a part to be recip-

rocated connected to said second arm.

7. In a machine for feeding metal sheets
to be punched to a power press, the combina-
tion with a frame, ot a bed-plate for the
sheets on the frame, feed-jaws, retaining
jaws, said jaws being arranged on either side
of the machine to grip the 0pp051te edges of
the sheets, means to open and close the feed-
jaws, means to retract the feed-jaws when
open and to advance them when closed and

means to close the retaining jaws when the
feed-jaws are opening and moving back and

to open the retaining jaws when the feed-
jaws are closing and advancmcr '
8. In a feeding mechanism for POWET

80

89

90

90

106

105

presses the combination with the punch press

having a swuitable frame, of parallel slides

arrangecd on the frame, feed-] -Jaws Inwardly
extending from the shdes to grip the edges

ot the sheet, retaining-jaws fixed on the

frame, said 1etf11111no' jaws being arranged in
alinement with the feed i 1aws, a drive-shaft, a
rock-shaft, connections between the rock-
shaft and the slides whereby the slides will
be reciprocated on the rocking of said shaft,
a fixed arm on the rock-shaft a fulerum
block slidably arranged on said arm, connec-
tions between the drive-shaft and the arm to
rock the rock-shait, said connections being
pivoted to the fulerum block, and means to
move the fulcrum-block to chalwe its rela-
tion to the rock-shaft at predetermmed
points whereby a variable reciprocating
movement 1s 1mparted to the feed jaws,
means to open the feed jaws when about to
be retracted and to close said feed-jaws when
about to be advanced, and means to close the

110

115

120

125

retaining jaws when the feed-jaws are being 130
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- . the combination with a punch-press, of feed- 408

etracted and to open the retaining-jaws |
jaw shides, feed jaws carried on the slides,
retaining jaws, means 1o ODEL and close the

vhen the feed Jaws are being advanced.
£t, a rock shatt, connections

o Tn a metal sheet feeding mechanism the
,ombination with a punch-press, of feed-jaw | Jaws, a drive sha
] ‘he rock-shaft and the slides to re-
an arm fAxed on the 43

slides, feed-jaws arranged thereon to grip between
. link between the

the sheet to be fed, mear ciprocate the slides,
to grip the sheet, when about to be advanced, | vock-shatt, a connecting
] snd means to move
connecting link to-

a drive shait, a rock-shaft, connections be. | drive-shaft and the arm
eet has been

iween the rock-shatt nd the slides whereby e fulerum point of the
the slides will be reciprocated on the rocking | ward the rocle-shaft when the sh
od to impart an increased 50

of said shaft, a fixed arm on the rock-shatt, completely punch
he slides to eject the waste

o fulcrum-block carried onl <aid arm and | movement tO
adapted to move hereon with relation to the from the press.

2 - . ; - L]
rock-shaft, connections otween the drive- 19. In a metal sheet feeding mechanisnl

-

\

skaft and the arm to rock the shaft, said con- | the combination with a punch pre
aretions being pivotally cocured to the ful- | pair of retaining jaws and ?’o pair of feed- 55
crum Dblock, a cam wheel journaled om the | jaws, said jaws belng arr 7 1
rock-shaft having a cam-groove, 4 nin on the | sach on each side and said two sets ol jaws
ealerum - block engaging ‘he cam - groove, | beng arranged substantially beyond the side
whereby the block 18 caused to move with re- | edges of the sheet, and adapted to grip the
lation to the rock-shait to vary the recipro- | sheet by iheir extreme edges and with merely 6
cal movement of the focd-slides, and engag- the tips of the jaws, meals to open and close
ing means on the arm to engage and rotate the feed jaws, means to retract the feed jaws
he cam-wheel on each <qccessive stroke | when open nd to advance them when closed,
5 thereol. ' means to close the retaining jaws when the
" 10. In a metal sheet feeding mechanism, | feed jaws are opening and moving back, and 6
the combination with a punch-press; of feed- | to open the petaining jaws wihen the feed
1AWS oppositely arranged to engage the side | jaws are closing and advancing, and means
edges of the sheet nd means to operate the | 10 impart a single ‘nereased stroke to the
0 jaws to advance the sheets with siccessive, | feed Jaws when the sheet hasbeen completely
equal feed stroles through the press, mMeans punched to eject the waste from the press. 7
to impart a single ‘nereased stroke to the acl- Tn testimony whereof I have signed my
vancing means when e sheet has been com- | nName to this specification n the presence 01
_to eject the waste from the | two subscribing witnesses.

. nd operating mmqltaneously L OTUIS C. KRUMMEL.
with sald s nereased-stroke-Imparting means, _
~utomatically to deliver a New cheet to the |  Witnesses:

| Agxes KRUMMEL,
ding mechanism Ty RICHTER.

-

11. In a metal sheet fee
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