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My invention relates to a machine which
is designed to feed flat sheet metal blanks
one by one from a stack of sheet metal blanks
to mechanisms for performing further oper-
ations on the blank. In the present instance
the feeding and delivering mechanisms which
form the principal features of my invention
are assoclated with a stamping mechanism
arranged to stamp and form blanks passing
through the machine, and which cooperates
synchronously with the feeding and delivery
mechanism, in the manufacture of articles
from the blanks operated upon. One im-
portant feature of my invention is the provi-

5 sion of a novel feeding mechanism by means

of which the lowermost blanks of the stack
are successively withdrawn and delivered
through transfer mechanism to the stamping
mechanism ; another relates to the provision
of novel mechanism for transferring and de-
livering the formed blanks; another to the
provisions made for adjustment of groups of
mechanisms unitarily ; and still others relate
to various provisions made in the construc-
tion and arrangement of parts, and to vari-
ous combinations and sub-combinations of
associated and cooperating elements which
I have devised for the purpose of adapting
and perfecting the machine to efficiently per-
form the functions for which it was designed.
In the appended claims I have more particu-
larly pointed out the essential features of my
invention, it being understood however, that
various modifications of construction within
the scope of the claims are possible, without
departing from the true spirit and substance
of my invention.

In the drawings 1 have illustrated a ma-
chine which embodies my invention in a de-
sirable and preferred form, for the purposes
of exposition and explanation, though vari-
ations in the form and arrangement of struc-
tural members and detail of construction will
-readily occur to those skilled in the art.

Figure 1 of the drawings is a plan view of
the machine; Fig. 2 is a left side elevation of
the same, the end of the machine at the right
in said figure being regarded as the front end ;
Fig. 8 is an elevation of the front end of the
machine; Fig. 4 is a central vertical section,
viewed from the left side; I'igs. 5, 6 and 7 are
similar vertical cross-sections on the line

- 5—5 of Fig. 2, some of the parts being shown

66

in elevation and illustrating different posi-
tions assumed by parts of the feeding mech-

anism; Fig. 8 is a face view of a cam for
imparting movement to parts of the feeding
mechanism; Figs. 9 and 10 are detail sections
at right angles to each other and passing cen-

 trally through the left hand one of a pair of

suction cups employed in the feeding mech-
anism, Fig. 9 illustrating the position of the
parts as viewed from the front end of the
machine-and Fig. 10 as viewed from the left
side; Fig. 11 is an enlarged vertical longitu-
dinal section of a portion of one of the pair
of reciprocating feed bars, on the line 11—11
of Fig. 1; Figs. 12 and 12* are fragmentary
transverse sections through the front and
rear pressure bar supports on the dotted lines
12—12 and 12*—12*, respectively, of Fig. 1;
Fig. 18 is a central longitudinal vertical sec-
tion of the rear portion of the machine, por-
tions of the meclfanism being shown in’ele-
vation; and Fig. 14 is a detail showing in
perspective one of the sliding blocks and its
associated oscillating finger for delivering
the formed article after the stamping mech-
anism has operated upon the blank.

The same reference characters indicate the
same parts on all the figures of the drawing.

The stationary supporting frame of gfe
machine may be constructed in any desired
manner so that it will afford suitable sup-
port to the other parts. In the machine il-
Iustrated the main frame consists of a casting
1 supported on legs 2, and formed with side
members 3, a front cross member 4, a rear
cross member 5 and an intermediate strength-
ening member 6. To provide for adjustment
of the machine to operate upon blanks of dif-
ferent sizes, the moving parts and associated
elements of the feeding mechanism, which
consists of pairs of oppositely arranged sym-
metrical members are mounted upon oppo-
site symmetrical side beams 7—7 which are
slidably mounted in the machine frame so
that they may be adjusted simultaneously to-
wards and away from the median line of the
machine. To this end the beams are formed
with front base blocks 8 and rear base blocks
8 having dove-tailed recesses arranged to
slidingly engage transverse guide rails 9
formed on the stationary frame of the ma-
chine. The side beams are also formed with
front and rear internally threaded bosses ar-
ranged to respectively engage the opposite
portions of a front right-and-left threaded
adjusting screw 10, and a similar rear screw
10. The two screws have a swivel connec-
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tion with the main frame and are arranged to
be rotated in union through a hand crank 100
on the end of the front screw by means of a
sprocket chain 101 engaging similarly formed
sprocket wheels secured to the two screws.
The upper faces of the beams are machined
to form plate-receiving surfaces over which
the blanks may slide in passing through the

‘machine from the feeding to the forming and

delivery mechanism, and in the top faces are

“formed guideways to receive reciprocating

feed bars 11—I11 by means of which the
blanks are intermittently carried rearward,
as hereinafter explained. —

The supporting structure of the sheet-
holding and feeding mechanism includes, in
the present instance, a front corner block 12
and a rear corner block 13 rigidly secured to
the outer face of each side beam adjacent its
front end, and a frame bar 14 extending lon-

'tudinaliy of the machine and secured to
fg‘ie top of the two corner blocks. Upon each
bar 14 is mounted a pair of similar opposite-
ly arranged brackets 15 to which are secured
vertical spacing posts 16. The brackets are
secured to the bars by means of bolts 17,
which engage any one of a series of threaded
seats in the bars, the orifices in the base
flanges of the brackets being elongated suf-

ficiently to permit adjustment of the brackets-

at any point between the seats. The posts 16
may thus be adjusted to receive a stack of

- blanks of any desired width from front to

38

40

45

50

85

rear of the machine.

Midway between the brackets 15 a side
spacing post is secured to the inner face of
each frame bar 14, the two posts 18 serving to
confine the stack of blanks to a central por-
tion in the machine. '

The stack of blanks confined by the posts
16 and 18 are maintained at a fixed height a
short distance above the top faces of the beam
7 by one or the other of two alternately act-

ing reciFroca,ting devices, one consisting of

a pair of vertically sliding supporting plates
19, and the other a pair of separating plates
20, mounted to have a lateral oscillating move-
ment, the lowermost blank being withdrawn

“from the stack and fed rearward during

each cycle of movements of the parts, as will
now be explained in detail. -

The supporting plates 19 are flat and rec-

tangular in shape, and are mounted to recip-
rocate vertically in shallow slideways cut 1n
the outer faces of the two side beams 7. On
the outer side of each plate is mounted a

cam roller 21 arranged to engage a cam.

groove formed in the inner side face of a
rotating cam 22 which is journaled in bear-
ings carried by the associated side beam 7,

* and which has splined connection with a cam

65

shaft 23 through which it is driven and which

is rotatably mounted in the side members.

of the stationary frame of the machine.
Each of the two separating plates 20 at op-
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posite sides of the machine is pivoted at its
outer corners to links 24 which are pivoted

to lugs 12* and 13° extending outwardly from _

the corner blocks 12 and 13 respectively. In-
wardly of the pivotal conncction with the
links, the plate 20 rides upon a pair of rollers
25 carried by the two corner blocks. The
plate is oscillated between the two positions
shéwn respectively in Figs. 5 and 6 by means
of a rocking frame 26 pivotally mounted in
bearings formed in the corner blocks 12 and
13 and having upwardly extending side arms

' 96+ connected by links 27 with the links 24,

and having an intermediate inwardly extend-
ing arm 26" equipped with a cam roller ar-
ranged to cooperate with, a cam groove
formed in the outer face of the cam 22 be-
fore mentioned.

In the successive cycles of movement of the
feeding mechanism the opposite side edges of
the lowermost blank in the stack are drawn
downwardly from the remaining sheets by
means of a pair of suction cups 27, one at each
side of the machine—see Figs. 5, 6, 7, 9 and
10. The cups, which are formed of rubber-or
other suitable elastic material are each mount-
ed by means of a hollow screw 28 in a spring-
press sliding block 29 mounted in a laterally
extending arm 80 secured to a rock shaft 31
journaled in bearings on the outer face of the
associated supporting plate 19. This rock
shaft is yieldingly stressed upwardly by a
spring.32 and has secured to it a downwardly
extending arm 33 which engages a peripheral
groove 34 in the rotating cam 22. Since the
suction cup and rock shaft move in unison with
the supporting plate the peripheral face of
the cam follows the contour of the cam groove

engaged by the cam roller 21, and the groove

34 follows this contour and has also an axial
or lateral pitch which operates to produce a
rising and falling movement of the suction
cup with respect to the supporting slide as
the parts rise and fall.

The block 29 is bored and provided with a
tube connection to provide a passage be-

tween the interior of the cup and an exhaust-

ing device. This device in the present in-
stance includes a cylinder 35 in communica-
tion with the flexible tube 36 leading through
branch pipes 87, 87t to a piston in said cyl-
inder which is reciprocated through an ec-
centric on the shaft 23 connected to a strap
on this pitman 38 pivoted to the piston.

The manner in which the parts thus far
described operate to remove blanks one by
one from the bottom of the stack ma.%'l now be
explained, it being understood that t
of the cams and setting of the cams and ec-

centric are such as bring about the movements .

in the order described. Immediately after
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the end of a rearward feeding movement of .

the blanks through the machine (produced

by means which will later be described), the.
_parts assume the position shown in Fig. 5,
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the stack of blanks, marked A, being sup-
ported by the plates 19; the separating plates
20 in outermost position, and the suction
cups raised and just subjected to exhaustion

“to cause them to take hold of the opposite

ecges of the lowermost blank. The axial de-
viation of the path of the cam groove 34 now
rocks the cup downward (the supporting
plates 19 meanwhile remaining stationary)
thus drawing down the edge of the lower-
most blank, and closely following this move-
ment the edges of the separating plates 20
move inwardly under the lowermost blank
to and past the position shown in Fig. 6, also
moving slightly upwardly and coming to a
dwell in the position shown in Fig. 7. The
supporting plates 19 immediately fall to low-
ermost position and the vacuum having at
this point been relieved the edges of the
blank spring up and it rests upon the flush
upper surfaces of the plates 19, the feed bars
11 ‘and face of the side beams 7. As soon as
the blank is fed rearwardly through a rear-
ward stroke of the feed bars and clears the
rearward line of the stack of blanks the sup-
porting plates move upwardly to uppermost
vosition, and the separating plates are im-
mediately swung to outer position and the
suction cups then swing upwardly to the po-
sition shown in Fig. 5, to repeat the move-
ments described in the next cycle.

Inasmuch as the suction cups are intercom-
municating, if one cup should fail to adhere
to the blank, because of an irregularity in
the surfaces of the blank or a hole through
it, the relief of the vacuum through such cup
would extend to the other cup, so that neither
edge of the blank would be drawn down, and
the separating mechanism would operate
idly, and not incorrectly, with consequent
liability of damage to the machine, as would
be the case were one side of the blank only
acted upon.

The mechanism through which the blanks
are intermittently moved rearwardly through
the machine may next be described. In op-
posite depending brackets forming part of
the stationary frame of the mechanism is
journaled a rock shaft 40 to which is secured
a rock arm 41 pivotally connected to one end
of a connecting rod 42 which at its other end
is threaded to provide an adjustable connec-
tion with a pivot block 42* which is pivoted
to a cross-bar 44 passing through opposite
slots in the side-beams 7 and engaging
notches formed on the under sides of the feed
bars 11. The crosshead structure is guided
hy a guide rod 47 which slidingly engages a
bushing arranged to be rigidly secured in a
split socket 48 at the top of a supporting

bracket 49 secured to the crossbar 4 at the

front .end of the stationary frame of the ma-
chine.

Near the front end of the two feeding bars,
the bars are equipped on their top side with

3

opposite feed lugs or teeth 45, and rearwardly
thereof, spaced the length of a feeding stroke
apart, the top of the har: carries spring-
pressed feeding pawls 45 (see Fig. 11) which
on the forward stroke of the bar yield to
pass undér a blank on the supporting upper
face of the beams 7 and spring upwardly to
engage the rear edge of the blank at the end
of the stroke, and on the rearward stroke
slide the blank rearwardly.

The blanks are held down upon the feed
bars and upper faces of the side beams by
means of pressure bars 47, which extend
pa.allel with the feed bars a short distance
outside of them on opposite sides of the ma-
chine. In the present instance (see Fig. 12)
these pressure bars are provided near their
front ends with inwardly-extending fingers
48 orificed to each loosely engage the stem
of a screw 49 engaging a seat in an upturned
marginal flange of the rear portion of the
adjacent side beam. Interposed between the
head of the screw is a spring 50 bearing on
a washer 51 arranged on top of the finger,
the tension of the bars being regulated by ad-
justment of the screw. The rear ends of the
pressure bars are also yieldingly mounted
(see Fig. 12*) by means of vertically spring-
pressed pins 49* secured to the bars and
mounted in brackets 48" bolted to the side
beams 7 and of a curved form to provide
clearance for parts to be hereinafter de-
scribed. '

Inasmuch as in stamping or forming ma-
chines as ordinarily constructed for forming
various kinds of pans and other articles hav-
ing a flat bottom and upstanding sides, the
bottom of the article to be formed from a
blank rests upon a depressible spring-pressed
plate which after the article is stamped auto-
matically follows the forming die upwards,
lifting the formed article so that its bottom
comes to the plane originally occupied by the
blank, and inasmuch as such movement of
the annual spring-pressed plate would inter-
fere with movements of the feed bars 11 of
my machine, I have devised means for de-
laying the return upward movement of the
bottom plate so that it may operate in syn-
chronism with the feed bars of the mech-
anism above described. To this end the plate
(marked 52) is equipped with a pair of de-
pending vertical posts 53 which rest upon the
top of a vertically-reciprocating cross-head
54 pivotally connected by a link 54* with the
horizontal arm of a bell-crank lever 55 fast
upon a cross shaft 56 journaled in the frame
of the mechanism. The vertical arm of the
bell-crank is pivotally connected with the rear
end of a connecting rod 57 which is formed
with a slotted front end arranged to cngage a
stud 58 upon a rock arm 59 secured to the
rock shaft 40 before mentioned, the arrange-
ment of the parts being such that during the

closing portion of the rearward stroke of the
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rock arm and stud the stud will tontact the
réar end of the slot and quickly return the
plate 52 to upper position. :

The weight of the plate and connected
parts is counterbalanced in suitable manner,
as by the compression spring 60 swrounding
one of the guide posts upon which the cross-
head 54 is mounted to slide and a brale 61
having one member also connected to the
cross-shaft 56 is provided to yieldingly main-
tain the plate in the opposite portions to
which it is shifted by application of the posi-
tive force of the press in the stamping opera-
tion and this action of the rock arm 59.

For the purpose of removing the formed
articles from the machine at the conclusion
of each stamping operation I employ a pair
of rocking fingers 62 mounted respectively

on two sliding Elocks 63 arranged one at each-

side of the machine and arranged to engage
stationary guide bars on the machine frame.
Each finger has an eccentric pivotal connec-
tion with the rear end of a rod 64 which at its
front end is pivoted to a bracket 65 secured
to the feed bar 11 on the particular side of
the machine, and the inertia of the block 63
and frictional resistance of the guide way in
which such block is mounted are such that the

_reciprocations of the feed bars will cause the

fingers to oscillate from positiohs parallel
with the bars to the transverse position shown
in Fig. 14 at the beginning of each rearward
movement of the feed bars, and return to their
parallel positions at the beginning of each
forward stroke, stops being provided for the
fingers to bring up against at the limit of
each oscillation.

Tt will be understood that any suitable driv-
ing connections may be employed for giving
the described movements to the various parts.
In the present instance a shaft which makes
one complete rotation at each complete to-
and-fro movement of the stamping mech-
anism is equipped with a sprocket wheel (not
shown) which through a sprocket chain 72
drives a double sprocket wheel 73 rotatably
mounted on' a stub shaft on the stationary
frame of the machine. A second sprocket
chain T4 engaging the wheel 73 engages a

sprocket wheel 75 secured to the cam shaft .

23 before mentioned. /

The operating shaft through which the
parts just mentioned are actuated also has a
crank connection with the upper end of a
connecting rod 76 which is pivotally con-
nected at its lower end to a rock arm 77 fixed
to the rock shaft 40. ‘

The arrangement of the parts is such that
during each complete stamping operation the
blank-separating and blank-transferring
mechanisms and the blank-removing mecha-

“nism, each make one complete cycle of move-

ments. The blank, separated from the stack

-in the manner already described, is deposited

on the top faces of the side beams 7 and feed

1,689,756

bars 11 as the latter reach the forward end
of their stroke. They are fed rearward in a
given number of successive strokes (three in
the present instance), and at the end of the
last stroke come to rest, centered in proper
position, over the bottom plate 52 of the
stamping mechanism, which has just before
been lifted to upper position, the formed ar-
ticle which was left on the plate being simul-
taneously removed by the action of the slid-
ingly mounted rocking fingers actuated by
the feed bars. The feed bars and associated
parts now recede to forward position; and
this movement is followed by the descent of
the stamping die, the feeding fingers being

70

-

75

80

oscillated to clear the die as the latter de-

scends. Thesefeeding fingers,itmaybenoted,
are of relatively fragile construction, so that
in case of failure to shift to outer position
for any reason, they. will readily erush and
not cause damage to the stamping mechanism.

Tnasmuch as the center of the magazine for
the blanks. and the center of the stamping
members are arranged a fixed number of
strokes of the feeding bars apart, it is only
necessary to the proper operation of the ma-
chine that the feed bars 11 be so adjusted in
their ways that the front feed lugs 45 shall
immediately engage the blanks separated
from the stack in the magazine at the begin-
ning of their rearward stroke. This may be
accomplished by adjustment of the connect-
ing rod 42 in the pivot block 42* of the cross-
head structure to which the bars are con-
nected.

While for the purpose of exposition T have
described my invention as embodied in a ma-
chine for stamping blanks formed of sheet
metal, it will be understood that by slight
modification of parts to adapt it to the par- 105
ticular use, my invention may be adapted to
machines operating on blanks of other ma-
terial than sheet metal. I therefore do not
desire to limit my invention to its employment
for feeding sheet metal blanks only.

It will further be understood that my in-
vention is not necessarily limited to the par-
ticular construction of the mechanical ele-
ments and groups of elements for perform-
ing the functions hereinbefore mentioned as 115
these may vary widely in form and arrange-
ment from the construction herein described.

85

90

93

100
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T therefore desire the claims to be construed

to cover all equivalent parts or members or
mechanisms which may be substituted for 120
those particularly described, or may be used

to accomplish the same ends.

I claim: '

1. In a machine for feeding sheet metal
blanks and the like and having intermittently 125
acting means for supporting the central por-
tion of a stack of blanks and reciprocating
means for intermittently drawing down mar-
ginal portions of the bottom blank, separating
means including ‘a movable plate having an 130
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inward and upward reciprocating movement
transversely of the machine, said movable
plate being pivotally mounted on rocking
links and arranged to slide upon a stationary
portion of the machine. '

2. In a machine for feeding sheet-metal
blanks and the like and having intermittently
acting means for supporting the central por-
tion of a stack of blanks and a reciprocating
vacuum cup for intermittently drawing down
a marginal portion of the bottom blank, sep-
arating means including a plate having a re-

ciprocating lateral movement, said plate be-

ing cut away to straddle the vacuum cup.

3. In a machine for feeding metal blanks
and the like from a stack of blanks and
having alternately acting supporting means
for supporting the central portion of the stack
and separating means for supporting the mar-
ginal portion of the stack above a marginal-
separated bottom sheet, a reciprocating vac-
arranged to successively operate
on marginal portions of the bottom sheets of
the stack, sald vacuum cup being slidingly
mounted on a rocking arm.

4. A machine according to claim 8 in which
said vacuum cup is carried by a spring-
pressed block.

5. In a machine for feeding sheet-metal
blanks and the like from a stack of blanks and
having a vertically-reciprocating supporting
member for intermittently supporting the
central portion of the stack and having alter-
nately acting separating means for support-
ing the marginal portion of the stack above a
marginally separated bottom sheet, a vacuum
cup carried by said supporting member and
mounted thereon to have relative vertical
movement with respect thereto.

6. A machine according to claim 5 in which
said vacuum cup is mounted on a rocking arm
pivoted on said supporting member.

7. A machine according to claim 5 and hav-
ing a rotating cam provided with a lateral
radially-varying cam groove arranged to con-
trol the movement of said supporting member
and with a peripheral cam groove varying
both radially and axially arranged to control
the movement of said vacuum cup.

8. A machine according to claim 5 in which
said supporting member is slidingly mounted
and equipped with a cam member and said
vacuum cup is mounted on one arm of a bell
crank pivoted on such supporting member
and the other arm is equipped with a cam
member, and having a rotating cam provided
with a rotating cam formed with a lateral
cam groove cooperating with said first men-
tioned cam member and a peripheral groove
cooperating with said second mentioned cam
member,

9. In a_machine for feeding sheet-metal
blanks and the like from a stack and having a
vertically-reciprocating supporting slide ar-
ranged to intermittent%y support the central

&

portion of the stack, and having an alter-
nately-acting separating plate for supporting
the marginal portion of the stack above a
marginally-separated bottom sheet, and hav-
ing a vacuum cup pivotally supported upon
said sulpport-ing member and arranged to suc-
cessively separate marginal portions of the
bottom sheets of the stack ; a rotating cam pro-
vided with a lateral radially-varying cam
groove arranged to control the movement of
said supporting member and also with a cam
groove varying both radially and axially ar-
ranged to control the movement of said vac-
uum cup and also with a lateral radially-vary-
ing cam groove arranged to control the move-
ment.of said separating plate.

10. A machine according to claim 9 in
which said supporting slide is equipped with
a cam member and said separating plate is ac-
tuated by a rocking frame equipped with a
second cam member and said vacuum cup is
mounted on one arm of a bell crank of which
the other arm is equipped with a third cam
member, and having a rotating cam formed
with a lateral cam groove cooperating with
said first mentioned cam member and a sec-
ond lateral groove cooperating with said sec-
ond cam member and a peripheral cam groove
cooperating with said third cam member.

11. Inamachine of the character described,
a stationary frame, a pair of bed members
transversely movable in said stationary
frame, means for simultaneously shifting said
members equally to and from the median line
of the machine, and pairs of opposite and
similar parts carried by said members and
together constituting means for supportirg a
stack of plates and sheet-separating mecha-
nism andp reciprocating slide-bar means for
transferring said plates longitudinally of the
machine,

12. Inamachine of the character described,
a stationary frame, a cam shaft journaled in

said frame, a pair of laterally-adjustable bed -

members mounted on said stationary frame,
and pairs of opposite similar cooperating
parts mounted on said bed members, said pairs
including means for supporting a stack of
plates and sheet-separating mechanism and
rotating cams having splined connection with
said cam shaft and respectively arrai.ged to
operate the parts of said supporting means
and said sheet-separating mechanism.

13. Inamachine of the character described,
a stationary frame, a cam shaft journaled in
said frame, a pair of laterally-adjustable bed
members mounted on said stationary frame,
and pairs of opposite similar cooperating
parts mounted on said bed members, said pairs
including a pair of vertically-reciprocating
supporting slides and a pair of laterally oscil-
lating separating plates and a pair of vacuum
cups arranged to cooperate successively with
marginal portions of the sheets being fed, and
a pair of rotating cams having splined con-

70

5

85

100

105

1w

115

120

125

130



e

‘nection with said cam shaft and respectively
cooperatively connected with said supporting + reciprocatin,

slides and separating Flates and vacuum cups.
14. In a machine of the character described
and Having forming mechanism and frame

* members formed with a blank-supporting sur-

10

face, reciprocating feed bars slidingly mount-
ed in said frame and having a plurality of
feed pawls arranged the distance of one stroke
apart, means for delivering blanks on said

_blank supporting surface in the path of said
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feed pawls, the distance between the center .

of the blanks at such point of delivery and the
center of the blanks at the forming mecha-
nism being a given whole number of strokes

- apart, an actuating member ha'vin% an invari-

able stroke, and means for variably connect-
ing said actuating member and said feed bars
to adjust the position of said feed pawls with
respect to the blank centers. -

15. In a machine of the character described
and having forming mechanism including a
vertically reciprocating die and a horizontal
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plate for supporting the formed articles, a
F blank-feeding mechanism in
horizontal alignment with such plate includ-
ing means for removing formed articles from
sald plate having a pair of slidingly-mounted
pivoted ﬁn%:ars arranged to rock into position
to engage the article during a feeding move-
ment of such blank-feeding mechanism and
rock out of the path of the die of the forming
mechanism during the return movement: of
such blank-feeding mechanism. /
16. A machine of the character described
according to claim 15 in which said blank-
feeding mechanism includes reciprocating
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feed bars arranged to deliver blanks laterally

onto said (f)late, a pair of blocks slidably
mounted adjacent opposite sides of said plate,
a pair of rocking fingers respectively pivoted
on said blocks, and links connected to said
feed bars and also eccentrically connected
said fingers.
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