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1
This invention relates to mechanism for feed-
ing sheet stock into position for processing by
other machines, such as a stamping press or the
like, and it relates more particularly to a new

and improved sheet feeding device having safety

features for determining the sequence of opera-
tions for the purpose of avoiding harm to the
operator, material being operated on and to the
feed system. )

It is an object of this invention to produce a
new and improved sheet feeding mechanism
which is simple in construction and safe and sasy
in operation and it is a related object to produce
a mechanism of the type described for feeding
metallic sheet stock in timed relation with the
operation of a processing unit and in timed rela-
tion with the position of elements embodied with-
in the feed system.

Another object is to produce a mechanism for
advancing sheet stock in stepwise movements
into feeding relation with a stamping press and
it is a related object to embody means within
said feed mechanism for treating the surfaces of
the ‘sheet in preparation for the operations for
which it is fed.

A further object is to produce a mechanism for
advancing sheet stock onto the bed of a forming
machine, said mechanism including means for
treating the surface of the sheet as it is advanced,

A still further object is to provide a mechanism
of the type described embodying separate mecha-
nism for advancing the sheet through a first por-
tion of its travel while the surfaces are being

treated and for receiving said sheet from said’

ﬁrst feed portion and advancing it to the bed

of the forming machine, and it is a related object.
to provide means in said mechanism for inacti-

vatmg the first feed section during operation of
the second thereby to avoid advancing a sheet
while the second feed system is out of position for
receiving same.

More specifically, it is an object of this inven-

tion to provide mechanism which is simple in
construction and easy in operation for feeding
metal sheet stock onto the bed of 2 metal stamp-
ing press, said mechanism embodying separate
feed units operating in timed relstion with each
other and with the press whereby the sheet is
advanced through a portion of its travel by one
feed section which may embody means for apply-

ing a lubricant onto the surfaces of the sheet

as it advances the sheet into position for actua-
tion by the second feed unit to the bed of the
press in timed relation with the movements of
the press, the first feed unit and .the second.feed
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unit operating in timed relation whereby the first
is deactivated during the feeding cycle of the
second so that a sheet will not be fed thereto
while it is out of position.

These and other objects and advantages of
this invention will hereinafter appear and for
purposes of illustration, but not of limitation, an
embodiment of the invention is shown in the ac-
companying drawings in which—

Figure 1 is a schematic view partially in section
showing the arrangement of parts in a feed sys-
tem embodying features of this invention;

Figure 2 is a top plan view partially in section
of the first roller feed section shown in Figure 1;
and

Figure 3 is an end elevational view of the roller.

- feed section,

2
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As shown in the drawing, description herein
will be made to feed mechanism embodying fea-,
tures of this invention for advancing sheet stock
to a stamping press 18 having a male mold mem-
her 1! carried on the under side of an upper
platen {2 for up and down movement in molding
relation between side frame members {13. The
male mold member cooperates with a stationary
female mold member 14 having a cavity {42 for
shaping metal sheets {5 fed between the mold
dies. It will be understood that feed mechanism
of the type embodying features of this invention.
may also be adapted for use in cooperation with
other sheet processing devices adapted to make
use of intermittent feed. )

The sheet feeding mechanism, ordinarily posi-.
tioned in front of the press 18, is composed of

.two separate feed sections, the first of which

advances the sheet to the second feed section in
timed relation with the operation of the latter.
The second feed section advances the sheet the
remainder of the distance between the mold dies
in timed relation with the press. The first feed
section is adapted to embody means for lubricat-
ing or otherwise treating the surfaces of the sheet
as it is advanced therethrough and it is adapted.
to become inoperative while the second feed sec-

5 tion is effective for advancing the sheet to the.

press, otherwise a sheet might be fed from the
first section to the second before the latter is in
position to receive same whereby the feed system
would become jammed, as will hereinafter be

‘pointed out in greater detail.

The first feed section A comprises ho11zonta11y'
disposed, laterally spaced base plates 28 and 2(
provided with upright side frame plates 22 and
23, each of which is formed with vertically dis-

55+ posed -slotted: sections 24; 25-and 26 extending:
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from a substantially equally spaced distance from
the bottom of the plate to the upper edge thereof.
A top plate 271 extends across the upper edge of
each side plate and is fixed thereto, as by bolt
members 28. A pair of bearing blocks 38 and
31, 32 and 23, and 34 and 35 are mounted for
floating up and down movement in each of the
slots 24, 28 and 26, respectively. The extent of
up and down movement is limited by the lower
end of the slot and by the top plate 27.

Each bearing block in one side wall plate is
adapted to provide a journal for rotatakly mount-
ing a shaft, the opposite end portion of which is
similarly rotatably supported in corresponding
bearing blocks in the opposite side wall plate
member. For example, horizontally disposed
shaft 48 is rotatably journaled in blocks 8% while
shaft 41 is rotatably mounted in blocks 31, shaft
42 in blocks 22, shaft 43 in blocks 33, shaft 44 in
blocks 34, and shaft 45 in blocks 35.

Bearing blocks 39 and 3§ and blocks 34 and 35
are provided with recesses 46 and. 247 in substan-
tially the sdme position in their adjacent upper
and lower walls, respectively, for seating coil
springs 48 and 49 therebetween which constantly
urge the blocks in a direction away from each
other when in normal position of use. Heavy
coil springs 58 and 54 are arranged so that their
lower ends bear upen the upper walls of the upper
blocks 31 and 285, respectively, while the other
énds seat about & post 52 depending from a dise
member §3 of larger diameter than the spring.
The disc member is fixed to the lower end portion
of a bolt 54 that threadably engages a threaded
opening through the top plate 27 so as to permit
vertical adjustment of the bolt member relative
thereto responsive to turning movement. A holt
head 55 is provided to permit convenient turning
movement of the bolt member with a suitable
tool and a hold-down nut §1 is provided above
the top plate to secure the parts in position of
adjustment by tightening the nut §! down upon
the plate 27.

The intermediate pair of blocks 32 and 33 are
provided with similar recesses 58 and 57 in their
respective top and bottom walls and are addi-
tionally provided with posts 53 more effectively
to seat a heavy coil spring 59 therebetween which
urges the blocks and the shafts journaled therein
in the direction away from each other. The top
wall of the upper block is engaged directly by
the lower end of an elongate bolt member 88 to
regulate the distance of separation between the
blocks 32 and 33. As previously pointed out, nut
members 54 may be provided in threaded engage-
ment with the bolt 68 to fix the bolt in adjusted
position when turned down tightly upon the top
plate.

Cylindrical sleeve members formed of metal,
hard rubber, plastie or the like, or other substan-
tially rigid material are fizxed to or else are
formed to be an integral part of the shaft por-
tions disposed hetween the side plates 22 and 23
to form rollers 62, 63, 64, §5, 66 and 61. The
center pair of rollers &4 and 85 are formed of
larger diameter than the others and are provided
with-outer jackets 68 and §9 of rubber or ab-
sorbent material. The lower portien of the lower
roller 68 is partially submerged in a lubricating
bath 70 contained in a pan T located beneath the
roller system. Lubricant is transmitted from the
lower roller to the upper roller §8 when rotating
without a plate 15 therebetween to precondition
the rollers for application of lubricant ento hoth
surfaces of the plate {5 as it passes therebetween.
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The end rollers are free of the bath and in order
to align the bite of the rollers with that of the
center pair of lubricating rollers so as to permit
the sheet {8 to be advanced in a unidirectional
path therebetween, the centers of the shafts 40
and 4f, and 44 and 45 are spaced farther from
the top and bottom of the side plates so as to have
a lesser spaced relation therebetween, Spaced
Llocks 72 and 13 are positioned in the lower end
portions of the respective slots 24 and 2§ to de-
termine the proper position for the blocks. The
roller assembly is enclosed within a cover plate
74 to prevent access to the rollers and to mini-
mize spray of lubricant into the outside at-
moesphere, )

The rollers are driven from a power source in
the form of an electric motor 76 having a driv-
inz stib shaft 77 which mounts a sprocket 78.
A chain 19 operatively connects the sprocket 78
with another sprocket 88 keyed to the end portion
of shaft 44 which extends beyond the side plate
member 23. The pair of spur gears 8¢ and 82
in meshing. relation causes rollers 66 and 67
formed on shafts 44 and 45 to turn at substan-
tially the same peripheral speed but in oppesite
direction. Another chain 83 operates between
sprocket 84 keyed to shaft 44 and sprocket 85
keyed to shaft 40 whereby shaft 40 is caused to
turn in the same direction and at substantially
the same speed as shaft 44. Spur gears 86 and
§7 in meshing relation and mounted on the end
portions of shafts 40 and 41, respectively, cause
the rcilers on these two shafts to turn at substan-
tially the same peripheral speed but in opposite.
directions. . A third chain 38 operatively connects.
o small sprocket 89 keyed to shaft 49 with a con-
siderably larger sprocket &0 keyed to shafi 32 to
cause the latter shaft to turn in the same direc-
tion as shaft 39 but at a rate calculated to cause
the respective cylindrical sections to turn at sub-
stantially the same peripheral speed. Meshing
spur gears 91 and 92 fixed to the ends of the
shafts 42 and 43 which extend beyond the side
plate member 23 cause the shafts and rollers

. positioned thereon to rotate in opposite directions

but at the same peripheral speed.

It will be evident from this description that
rollers §2 and 63 will be constantly urged in the
direction towards each other in accordance with
the adjustment of coil spring 58 by adjusting bolt

" B4 calculated to effect a frictional grip on the

leading edge of the plate 15 as it is advanced into
the bite. Lubricating rollers 64 and 658 are con-~
stantly urged by spring member 58 in spaced
apart relation determined by adjustment by bolt
member §0 in an amount calculated to engage the
top and bottom surfaces of the plate as it passes
therebetween for the purpose of applying lubri-
cating or coating composition thereto. The dis~
tance between rollers 64 and 65 with respect to
the thickness of the sheet 15 passed therebetween
substantially predetermines the amount of lubri-
cating material which may be applied. Cooper-
ating rollers 62 and 83 operate to advance the
sheet in one direction through the first feed sec-
tion and the pair of rollers 66 and 67 are adapted
to grip the leading edge of the sheet being fed:
before the trailing edge has passed through the
pair of rollers 62 and 63 so as to maintain a posi-
tive grip at all times upon the sheet being fed.
It will be further evident that the pair of rollers
66 and 67 will alsc function in addition to wipe off
excess lubricant or treating material from the
surface of the sheet.

The second feed section B, located in advance:
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of the first but in alignment therewith, comprises
a pair of laterally spaced, horizontally disposed
rail members 160 and 104 supported on top of a
suitable platform. The top surface of the rails
are adapted to be substantially on the same level
as the top wall of the female mold member {4
and are generally positioned just below the level
of the bite between the cooperat:ng pairs of rollers
in the first feed section. The sheet being fed
drops down onto the rails 100 and 101 and is
adapted to be advanced along the rails into mold-
ing relation between the mold dies by a recipro-
cable pusher mechanism in the form of a pusher
rod 102 having two or more upright fingers 183
and 104.. The upper walls of the fingers are in-
clined downwardly and forwardly so that engage-
ment with the trailing edge of the sheet dropped
from the first feed section will cause defiection
of the sheet in a forwardly direction into full
engagement with the surface of the rails 109 and
101, The sloping portion extends forwardly be-
yond the front wall 185 of the finger to provide a
ledge 106 which prevents inadvertent disengage-
ment with the trailing edge of the sheet as it is
engaged by the pusher rod and advanced in
feeding relation.

The pusher mechanism is operated in feeding
relation and return by a fluid operated piston and
cylinder assembly 107 having a fiuid inlet 188 in
the rearward end portion in communication with
a master valve 189 by which the inlet is selectively
connected to a fluid pressure source or exhaust.
Another inlet 118 is provided in the forward end
portion of the cylinder and is connected by con-
duit i1¢ to the master valve {08 for the purpose
of selectively communicating the inlet with the
pressure fluid source to which conduit {i2 leads
or the exhaust 113, A regulator valve |4 is pro-
vided in the conduit {15 leading to the first inlet
end cof the cylinder { {6 and a pressure gauge (17
is -provided to measure same. Finger valve {18
is arranged between the source of pressure fluid
and the master valve 109 for the purpose of
manually communicating the inlet 188 with the
pressure fluid source whereby the pusher arm 162
connected by rod {19 is actuated in a forwardly
direction by the piston within the cylinder. An-
other finger operated valve (28 is provided for the
purpose of causing  return movement of the
pusher rod 182 by manual adjustment.

“For regulating the sequence of cperation in’
timed relation with the movement of the various®
elements, a bracket (21 is secured to the edge por--
tion of the upper platen 12 having a laterally ex--

tending plate. 122 pivoted to the upper end

thereof. An air valve member $23 having a trip-

finger 124 is fixed to extend laterally from the
lower portion of the side frame 13 into the path
of the portion of plate {22 which extends later-
ally beyond the bracket.
passes over the trip without effecting movement
thereof as the platen 12 travels in a downwardly

direction in a molding relation but trips the

finger 124 during the return stroke. This adjusts
the pilot valve 188 to communicate inlet {88 with
the pressure fluid source and inlet {{8 with the
exhaust so that the pusher rod is advanced.
A pilot button valve 125 is fixed to the front

wall of the press in position to be engaged and :

tripped by the laterally extending end portion

126 of the arm {02, or a button attached thereto, .
when the pusher arm reaches its forwerdly most -

position of adjustment. Actustion of the button

valve 125 upon contact with the pusher arm por-

tion 128 has the same effect as opening valve

The pivoted plate (22
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120 in that the pilot valve 189 communicates inlet’
110 with the fluid pressure source and inlet 108:
with the exhaust whereby the pusher arm is
eaused to refurn immediately to its normal posi-
tion of adjustment. ‘

A limit switch {27 having a rocking trip finger:
128 for regulating energization and deenergiza-:
tion of the electric motor 76 is located in the path
of the pusher arm (02 so that the switch finger:
{28 will normally be ‘urged forwardly into the
path of the pusher arm 102 when the arm. is out”
of ‘position but will be deflected downwardly or
depressed upon engagement with the pusher arm:
182 as it returns to normal position.

When switch arm (28 is in its forwardly posi-
tion, as when the pusher arm 102 is out cof its nor-
mal position during operation, the motor 15 be-
comes deenergized and rotational movement of:
the feed rollers is stopped. When the pusher arm
182 returns to its norma) position, the switch arm
128 is deflected rearwardly and the driving motor
18 becomes operative once more for turning the
pairs of feed rollers in the first feed section 1n
feeding relation.

In operation, the pusher arm 102 is in its nor-
mal rearward position of adjustment where it is’
able to receive a sheet 15 upon delivery from the
first feed section A. When in this position, the
switch arm {282 is in depressed position, enabling
the motor 18 to be energized for turning the feed-
ing rollers of the first feed section. Duiring such
operation, the lower of the lubricating eylinders
64 becomes covered with lubricant and transmits
a portion thereof to the periphery of the upper:

5 roller 85.

The operator causes a sheet 15 to be advanced
along 2 feed table into the bite of the first pait
of rollers 62 and 63 which are adjustably ten-
sioned in the direction towards each other o de~"
velop sufficient force for gripping the sheet there-
between and feeding it forward to between the
center coating rollers 64 and 65. The coating’
rollers are adjusted, as previously pointed out,
by bolt member 68, to permit travel of the sheet
¢3 therebetween with sufficient clearance to per~
mit application of a uniform calibrated film of
lubricant onto both surfaces. )

The first pair of feed rollers are adapted to
maintain a gripping relation with the shest 15 at

. least until the rearward pair of feed rollers §%

and 67 establish a gripping relation with the
leading edge thereof and which operate in co-
operation with the rollers 2 and 63 or indepsnd-~
enfly thereof for advancing the sheet {5 through
the first feed section and 1nto the se"ond feed’
section. ,

In the event that the tralhng edge portion of
the sheet 15 fails to clear the fingers (03 and’
184, the sloped upper wall 105 deflects the sheet
in the forwardly direction so that the sheet may
come into full resting relation on top of the rails:
100 and 191, Thus the sheet is lubricated on hoth -
surfaces and advanced for feeding into molding
relation between the mold dies by the second:

-feed section B.

“As the upper platen i2 completes its molding-
operation and rises to its upper position of ad-
justment, the plate 22 trips finger (24 which
operates on the master valve 188 to communicate
the inlet 108 with the fluid pressure source and
the inlet 118 with the exhaust so that fluid under
pressure, such as air, will cause actuation of the
piston in the forwardly direction. This conjoint-
ly causes the pusher arm {02 to be advanced in:
the forwardly direction whereby the sheet located -
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on the rails 100 and 101 and below the ledge 05
of the fingers 103 and {04 is slid along the rails
into proper position between the mold dies.

‘When the pusher arm reaches its forward posi-
tion of adjustment, the end portion 126 actuates
the button pilot valve 125 which operates upon
master valve 109 to communicate inlet 10 with
the fluid pressure source and inlet 108 with the
exhaust so that the piston and the pusher arm
182 are automatically returned to their original,
normal position of adjustment.

When the pusher arm. 182 starts its forwardly
feeding movement and until it returns to start-
ing position, the trip arm 128 is caused to shift
forwardly whereby the driving motor 76 is de-
energized so that the wnidirectionally feeding roll-
ers of the first feed section are inactivated. This
prevents sheets from being advanced from the
first feed section while the pusher arm 102 of
the second feed section is out of position. In the
event that the motor were allowed to continue to
operate while the pusher arm was out of position,
it: would be possible to fesd the subsequent sheet
onto the rails while the pusher arm 182 was in
advanced position whereby the mechanism would
become jammed upon return movement of the
pusher arm (02 to its normal position of adjust-
ment.

It will be apparent from this description that

I have provided a sheet feeding system particu- 3

larly adapted for advancing sheet metal stock to
the bed of a fabricating unit. The sheet feeding
system embodies features adapted to advance the
sheet into position for molding in timed relation
with the operation of the press, the feed system
being divided into a first feed section which also
applies a lubricant to the surfaces of the metal
sheet and a second feed section adapted quickly
to advance the shest between the mold dies and
return so as to provide a more efficient feeding
relation. It will be apparent from the description
that the efficiency of the unit will not be affected
by the slower feed of the first feed section since
the operating cycle of the processing unit is a
controlling factor but that the second feed sec-
tion adapted to operate in timed relation there-
with provides for rapid movement to make most
efficient use of time.

The mechanism embodying features of this in-
vention provides for a sequence of operations
which militate against possibility of jamming the
equipment and for safety features which mini-
mize harm to operator or equipment.

It will be understood that numerous changes
may be made in the details of construetion and
operation without departing from the spirit of the
invention, especially as defined in the following
claims.

I elaim:

1. Sheet feeding mechanism for advancing a
sheat to a processing unit comprising the com-
bination of a sheet processing unit, g first sheet
feed section and an aligned second sheet feed
section to advance a sheet in stepwise fashion by
the first feed section to the second feed section
and then by the second feed section to the sheet
processing unit, unidirectionally rotatable roller
means including means for applying a lubricant
for the metal sheets onto the rollers for advanc-
ing the shest in said first feed section and coat-
ing the surface of the rollers with lubricant, re-
ciprocable pusher means for advancing the sheet
by said second feed section, and means respon-
sive to the operation of said sheet processing unit

and reciprocable pusher means for. rendering
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said roller feéd means in the first feed section:
inoperative during operation of the reciprocating
pusher feed means while the reciprocal pushed
feed means is out of normal position for receiv-
ing a sheet fed thereto and for rendering said
reciprocable pusher feed means operative to ad-
vance the sheet in feeding relation upon sub-
stantial completion of the cycle of operations of
the sheet processing unit.

2. Sheet feeding mechanism for advancihg a
sheet to a processing unit comprising the com-
bination of u sheet processing unit, a first. sheet
feed section and an aligned second feed section
spaced in advance of and below said first feed
section for advancing a sheet in stepwise fash-
ion by the first feed section to the second feed
section and subsequently by the second feed sec«
tion in feeding relation to the processing unit,
unidirectionally rotatable roller feed mesns in-
cluding means for applying a lubricant for the
metal sheets cnto the roliers for advancing the
sheet in said first feed section and coating the
surface of the rellers with lubricant, recipro-
cable pusher means for advancing the sheet in
said second feed section including a pusheér arm
reciprocakle between advanced and normal po-
sition of adjustment, laterally spaced guide rails
over which said pusher arms cause the sheet to
be slid during feeding movement, 3 fluid operated
piston and cylinder assembly, and an operative
connection hetween said fluid operated piston and
cylinder assemhbly and said pusher arm for setu-
ating said arm between advanced and normal
positions of adjustment, and means responsive
to the operation of the processing unit and the
recipracable pusher means for controlling the se-
quence of operations. whereby the roller feed
means of the first feed section remains operative
while the reciprocable pusher means is in normal
position and inoperative when out of position and
whereby the piston and cylinder assembly oper-
ates to advance the reciprocable pusher means
responsive to substantial completion of the cyele
of operations of the processing unit.

3. Sheet feeding mechanism as claimed in
claim 2 in which the pusher arm comprises a
cross arm having two or more spaced upright
fingers formed with an inclined top wall and a
hooked end in the upper portion of their forward
walls whereby the trailing edge of the sheet as
it drops onto the second feed section is déflected
forwardly upon engagement therewith and is pre-
vented from rising beyond the fingers during
advancing movement. '

4. Sheet feeding mechanism as claimed in
claim 2 in which an electric motor drives the
unidirectional roller means of the first feed sec-
tion and the means for controlling the operation
of said electric motor responsive to operation of
said reciprocable pusher means combprises a
switch member constantly urged to extend into
the path of the pusher arm when in normal Po--
sition whereby the electric motor is deenergized -
during operational movement of said pusher arm
when said switch arm is out of engagement with
said pusher arm and capable of energization when .
rocked upon engagement with the pusher arm in
normal position of adjustment. o

5. Sheet feeding mechanism as claimed in
claim 2 in which the first feed section includes
the unidirectionally rotatable roller sheet means
and also includes g bath of lubricant in contact-

§

" ing relation with one of the rollers of said means

73

whereby the surfaces of the sheet are provided.
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with a coating of lubricant as it is advanced by
the rollers in feeding relation.

6. Sheet feeding mechanism as claimed in
claim 2 in which the unidirectionally rotatable
roller feed means of the frst feed section com-
prises cooperating pairs of rollers positioned to
have an aligned bite, the first and last pairs of
rollers gripping the sheet therebetween in feed-
ing relation as it is advanced toward the second
feed section, a bath of lubricant heneath the feed
rollers positioned to be out of contact with the
first and last pairs but in which one of the rollers
of an intermediate pair is partially submerged
therein to apply a coating of lubricant onto the
surfaces of the sheet as it is advanced by the
roller feed to the second feed section.

7. Sheet feeding mechanism as claimed in
claim 6 in which vertically floating bearing blocks
mount the pairs of rollers in the roller feed sys-
tem, means for determining the lower-most po-
sition of the bottom bearing blocks, spring means
constantly urging the blocks in g direction away
from each other, resilient means urging the
upper-most blocks in the end pairs of rollers in
the downward direction, and means for adjusting
the tension of the resilient means.

[543
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8. Sheet feeding mechanism as claimed in
claim 7 in which means are provided for adjust-
ing the upper limit position of the upper block
in intermediate pairs of rollers.

ALEX PAUL.
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