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The present invention relates to g sheet feed-
ing and stacking apparatus and has particular
reference to extracting sheets in an on-edge.po-

sition from a moving conveyor and transferring

them into g stacked horizontal position ready for
removal to a subsequent operation machine, fo
storage, or other desired place of disposal.

In the manufacture of cans or containers made
from sheet material it is sometimes necessary to
handle the sheets many times, especially when
such sheets are lithographed in numerous coiors.
Usually the sheets after receiving a freatment
in one machine must be piled in an orderly stack
before they can be fed properly into a subsequent
operation machine. Often the sheets are. re-
ceived in a heated condition which makes manual
handling a difficult matter.

For all practical purposes the sheets are more
expeditiously handled while in an on-edge posi-
tion. However, in feeding the sheets into 2 ma-
chine they are better fed in most cases, from a

horizontal stack. It is the handling of sheets.

subject to this combination of conditions that is
contemplated in the appara.tus of the instant in-
vention.

An object of the present invention is the pro-
vision of a sheet feeding and stacking apparatus
wherein sheets advancing along & path of travel
are successively engaged by magnetic devices dis-
posed in the path of travel of the sheets and such
devices remove and advance each sheet along g
path of travel different from its former travel.

Another object is the provision in such an ap-
paratus of a conveyor for advancing the sheets
in close order in which magnetic rollers disposed
in the path of the sheets remove each individual
sheet laterally from the conveyor so that the ex-
tracted sheet is free of the next following and
continuously advancmg sheet.

Another object is the provision in an apparatus
of this character of a series of properly arranged
magnetic elements for extracting each sheet from
its advancing path of travel for transferring the
sheet to anocther position. and then turning the
sheet into position for elevating and stacking.

A further object is the provision in a sheet feed-
ing and stacking apparatus of the character de-
scribed wherein the magnetization of certain
ragnetic rollers is controlled by the position of
the sheet during its passage through the machine.
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Numerous other objects and advantages of the -

invention will be apparent as it is better under-
stood from the following deseription, which, taken
in connection with the accompanying drawings,
discloses a preferred embodiment thereof.

¢
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Referring to the drawings:

Figure 1 is a top plan view of a sheet feeding
and stacking apparatus embodying the instant
invention, with parts broken away; =

Fig, 2 is a side elevation of the appara,tus shown
in Fig. 1;

Fig. 3 is a front view of the apparatus shown in
Fig. 1,.and showing a portion of a sheet conveyor
adjacent the apparatus with a sheet indicated in
dot and dash lines;

Fig. 4 is an enlarged transverse vertical section
taken substantially along the broken lme 4—4
in Fig. 1, with parts broken away;

Fig. 5 is an enlarged fragmentary longitudinal
vertical section taken substantially along the line
5—5 in Fig. 1;

Figs. 6, 7 and 8 are vertical sections taken sub-
stantially along the respective lines §—6, T—T1,
8—8 in PFig. 4, with parts broken away;

Fig. 9 is an enlarged vertical view taken along
a plane indicated by the line 8—98 in Fig. 2, with
parts broken away and with parts shown in sec-
tion;

Figs. 10 and 11 are enlarged sectional detalls
taken substantially along the respective lines
{6—ie, ti—I1! in Fig. 1, with parts broken away;

PFig. 12 is a sectional detail taken substantially
along the line 12—{2 in Fig."11;

Fig. 13 is an enlarged fragmentary section taken
substantially along the vertical line 13-—13 in Fig,.
2; and

Pig. 14 is a wiring diagram of the electncal

devices used in the apparatus.
" As a preferred embodiment of the invention
the drawings illustrate a sheet feeding and stack-
ing machine which is arranged to extract hot me-
tallic sheets A (Fig. 3) from a lithograph sheet
drying oven of the character extensively used in
the can making industry. 'The sheets A while
supported in an inclined on-edge position are
extracted from the lithograph oven by an inclined
bank of magnetized extractor rotors or rollers B
which constitute an extractor pane] C. .

The extractor panel of rotors B advance each

"sheet to a bank of magnetic transfer rotors or

rollers D which constitute a transfer panel E.
These rotors shift the sheet to a position adjacent
a dump panel F. The dump panel changes the
direction of travel of the sheet and carries it into
contact with an inclined elevator panel G having
magnetized elevator rotors or rollers H which
advance the sheet to a higher elevation and then
discharge it horizontally into a stacker mecha-
nism J. The discharged sheets fall in stacked
arrangement onto the platform of a portable car-
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riage or truck K which is placed in the stacker
mechanism for the reception of the sheets.

In conventional lithographing ovens the sheets
A while passing through the oven are carried on a
continuously moving, horizontal, endless . chain
conveyor 24 having spaced and parallel wickets
25 (Fig. 3). It is these wickets that support the
sheets in g slightly off-vertical or on-edge posi-

tion, as hereinbefore mentioned. The conveyor

extends beyond a sheet feeding and stacking ma-
chine.

In the sheet feeding and stacking machine of .

the present invention, the extractor panel C of
feed rotors B extends out at the side and at right
angles to the path of travel of the oven conveyor
24, The incline of the extractor panel corre-

sponds with the inclination of the sheets on the

conveyor.

There preferably are five vertically inclined
rows of rotors B in the extractor panel C. The
outer two rows of rotors are so placed as to be in
the path of travel of the sheets A on the oven
conveyor 24 and are just outside of the oven
wickets 25 (Fig. 3). The rotors are made of soft
iron and are formed with wide annular grooves
26 which retain resilient rubber treads 27 (Fig.

* 10). These treads engage the sheets and prevent
them from becoming scratched.

The rotors B are mounted on vertically inclined

" shafts 28 which are journaled in spaced bearings

29 secured to an overhanging bracket 31 (Figs. 1

and 3) bolted to one of a pair of spaced and par-
allel side frames 32 which constitute a portion of
the main frame of the machine. . The rotors are
continuously rotated by bevel gears 36 (Fig. 3)
which are mounted on-the lower ends of the rotor
shafts 28. The'bevel gears mesh with similar
driving gears 36 which are carried on a horizontal
shaft 37 journaled in a pair of spaced bearing
blocks 38 bolted to the overhanging bracket 31.

The horizontal shaft 87 is continuously.rotated
by an endless drive chain 41 (see Figs. 1, 2, 4 and
5) which operates over a driven sprocket; 42
mounted on the inner end of the shaft 37 and over
a driving sprocket 43 mounted on a power shaft
45. The power shaft is journaled in three bear-
ing brackets 46. Ome of these bearing brackets
is bolted to one side. of the side frames 32. The
other two are formed with long support plates 47
which are secured to a pair of cross beams 48 that
tie the side frames together. One of these brack-
ets is disposed intermediate the other two brack-
ets and is hereinafter referred to as the inter-
mediate bearing bracket.

The power shaft 45 is rotated by a spur gear
51 (Figs. 4 and 6) which is mounted on the shaft
and which meshes with a driving pinion 52 ecar-
ried on a short jack shaft 53.

Fig. 8) formed in the intermediate bearing
bracket 46 and in a bearing block 57 secured to
one of a pair of spaced and paraliel hanger bars
58 bolted to the cross beams 48.

The jack shaft 53 is continuously rotated by a
main driving endless chain 6{ which operates
over a driven sprocket 62 mounted on.the jack
shaft and over a main driving sprocket 63 car-
ried on g rotor shaft 64 of an electric motor 65.
This motor constitutes the main source of power

for the entire machine.” The motor is bolted to-

the hanger bars 58. It is through this train of
gears and sprockets connecting with the motor
that the rotors B of the extractor panel C are
driven

The rotating robors B of the extractor pa.nel

The jack shaft .
is journaled at its ends in a bearing 55 (see also
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C are magnetized and attract a sheet A in the
sheet extraction from the oven conveyor wickets
25. They also provide for advancement of the
sheet into the stacking machine. The two outer
rows of rotors B which are disposed in the path
of travel of the sheets on the oven conveyor are
magnetized by electro-magnets T1 (see Fig. 10).

‘These electro-magnets surround the two outer
rotor shafts 28 and are disposed in the bearings

29 between the rotors. In this manner the elec-
tro-magnets when energized set up a magnetic
fleld through the adjacent rotors B and when a
sheet being advanced by the conveyor engages the
magnets, it is attracted. The magnets are elec-
trically energized by way of suitable electric cir-
cuits which will be hereinafter explained in con-
nection with the electric wiring diagram.

"The remaining three rows of rotors B are in

- themselves permanent magnets the outer periph-

20

30

35

eral shoulder portions of the rotors on either side
of the annular groove 26 in which the tread 21
is disposed, serving as the north and south poles
of the magnets. In this manner- the magnet
rotors set up a permanent magnetic field. ‘

Hence when the outer vertical edge portion of
a sheet A .in a wicket 25 of the oven conveyor
comes adjacent the two outer rows of magnetized
and rotating rotors B, the attracted sheet is with- -
drawn edgewise from the wicket and passes into
the grip of the permanently magnetized rotors in
the following three rows.

As hereinbefore mentioned, these permanently
magnetized rotors B deliver the extracted sheet
into the transfer panel E. It should be under-
stood that the rotation of the rotors B by motor
65 is sufficiently rapid relative to the compara-
tively slow advalncement of the conveyor 24 to
extract a sheet from its supporting wicket 25
s0 that it will clear and not obstruct the move-

40 ment of a following sheet or a following wicket

45

50

55
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of the conveyor. The wickets at all times clear’
the rotors as best seen in Fig. 3.

Provision also is made to prevent premature
picking-up of the following sheet A. This is
brought about by de-energizing the electro-mag-
nets 71 immediately following the extraction of
each sheet and as soon as the leading portion of
the extracted sheet is well within the attrac-
tion of the permanent magnet rotors.

De-energizing of the electro-magnets T{ is ef—
fected by the opening of -a normally closed elec-
tric switch 12 (¥Figs. 1, 2 and 3) which is mounted
on the back of the overhanging bracket 3f. This
switch is in the circuit of the electro-magnets and
will be referred to more fully hereinafter in the
explanation of the wiring diagram. -

From a mechanical point of view, the switch
is operated by a lever 13 which is mounted on a
pivot pin T4 secured in the overhanging bracket
3i.- The inner end of the lever 13 extends into the .
path of travel of the sheet A advancing through
the rotor panel C and carries an actuating roller
15 against which the leading edge of the sheet .
engages as it advances. A tension spring 78 sur-
rounds the pivot pin 74 and keeps the lever in

_proper sheet engaging position. One end of the

70

(]

spring is secured to the-pin while the opposite
end is attached to the lever. The outer end of
the lever engages against a mowa,ble element 17
of the switch 72. .
The transfer panel E of rotors D is located ad-
jacent the extractor. panel C and is disposed at
aslight angle from the vertical so as to corre-
spond to the inclination of thé extiactor panel
and to form a contmuatlon thereof The trans-
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fer panel, however, is located on the opposite sur-
face of the advancing sheet. This transfer panel
E includes twelve vertically inclined rows of the
rotors D, Each rotor is provided with a rubber
tread 81 (F'igs. 2 and 9) similar to the treads 27
of the rotors B. .

The transfer rotors D are mounted on vertical-
ly inclined spaced and parallel shafts 82 which
rotate in-bearing blocks 83 secured to an inclined
front bracket 84 bolted to the side frames 32.
The rotors D are similar in construction to the

rotors B and normally are held magnetized by

electro-magnets which are similar in construc-
tion and location to the electro-magnets 71 in the
extractor panel C.

The transfer rotors D and their shafts 82 are
coutinuously rotated by bevel gears 86 (see Figs.
5 and 9) which are mounted on the lower ends of
the shafts. These bevel gears mesh with and are
driven by similar gears 87 in turn mounted on a
horizontal drive shaft 88 journaled in bearings 89
bolted to the inclined front bracket 84. The
drive shaft is rotated by a spur gear 8{ (see also
Fig, 1) which is mounted on one end of the shaft.
This- gear meshes with and is driven by a spur
gear 82 which is carried on the inner end of the
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- horizontal shaft 37 of the extractor panel C. In .

this manner the rotors D of the transfer pane! E
are rotated in time with the rotors B of the ex-
tractor panel C, This provides a smocth trans-
fer of the sheets from one panel to the other.

Hence an extracted sheet A is pulled out by the
extractor panel C and is delivered into the trans-
fer panel E which in turn advances it to a cen-
tralized position in tte machine.
approaches this centralized position, its leading
edge engages against and rocks an actuating le-
ver 85 (Figs. 1 and 2). Upon actuation of the le-
ver further edgewise travel of the sheet is termi-
nated. At the same time the sheet is pushed
bodily away from and is stripped off the rotors

. D, the sheet moving in the direction of the dump
panel'F. A long arm 96 which is formed on the
lever assists in the stripping operation.

The outer end of fbe lever 85 is formed with a
long vertical hub 97 which is mounted on a sta-
tionary pivot pin 98 secured in the inclined front
bracket 8. The lever is maintained under pres-
sure of a tension spring 89 which surrounds an
upwardly projecting portion of the pivot pin. One.
end of the spring is connected to the pin while the
other end is secured to the lever.

Besides stopping the sheet A in-its centralized
position in the machine and in addition to the

bodily stripping of tte sheet away from the trans- @

fer panel rotors D, the rocking lever 96 performs
three other functions which will now be ex-
plained. The first.of these functions of the le-

ver has to do with de-energizing the - electro--

magnets of the rotors D. This is brought about
by the opening of a normally closed electric

As a sheet A

30

40

4.
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switch 101 (Figs. 1 and 2) which connects with .

tre magnets and which is arranged in suitable
electric circuits which will be explained in con-
nection with the wiring diagram.

Mechanically considered this switch is mount-
ed on a switch bracket 192 bolted to the front
bracket 84. The switch is formed with a movable
element {03 which engages against and is shifted

by a cam pro,;ect;mn 104 formed on the hub 97 *

of the lever 95. Hence when the lever is rocked
its cam prOJection actuates the switch.
As to the second function of the lever 95 cer-
_ tain magnets are energized in the dump panel F
so that the panel takes hold of the sheet as it is

3

stripped off the transfer panel B, Thls energiz-
ing of the dump panel magnets is effected by the
closing of a normally open electric switch 136
which is in electrical magnetic circuits of the
dump panel. These circuits will be considered in
detail in connection with the wiring diagram.
Switch 106 is located above the switch {00 and is
‘secured to the same bracket {02. The switch is
formed with a movable element 187 which is ac-
tuated by a cam projection 108 formed on the hub
97 of the lever 95.

The third function of the lever 95 relates to
setting the dump panel F into motion, as will be
hereinafter more. fully explained. This operation
of the dump panel is brought about by the closing
of a normally open electric switch ({{ which is
a part of electrical circuits to be discussed in de-
tail with a description of the wiring diagram.

- Switch 111 is located below the switch 18f and

is secured to the same switch bracket {82. This
switch {{{ is formed with .a movable element
112 which is actuated by a cam projection {3
carried on the hub 97 of the lever 85. Thus it
will be seen that all three switches 104, 166 and
{11 are operated in the desired sequence by the
rocking of the lever 95 when a sheet A engages
the lever,

The dump panel F is located adjacent the

transfer panel E and extends for nearly the fuil
length of the latter panel, as best illustrated in
Fig. 9. Its function is to pick a stripped sheet
A off the transfer panel B and to rock it from a
nearly vertical on-edge position into a position
of approximately forty-five degrees from the
horizontal, so that it can be easily picked-up by
the elevator panel G.
. 'For this purpose the dump panel F is formed
with an elongated rectangular shaped casing 124
(see also Fig. 2) which houses a plurality of
electro-magnets 122. The front of the casing,
i. e., the face adjacent the transfer panel E car-
ries a sheet supporting plate 123 which extends
parallel with and is closely adjacent a sheet when
it is held on the transfer panel. The magnets,
when energized, set up a magnetic field of suf-
ficient strength through the supporting plate to
pick-up the displaced sheet from the transfer
panel rotors D and to hold it against the sup-
porting plate. It is these magnets that are con-
trolled by the opening and closing of the electric
switch 106. .

The casing 121 of the dump panel F is fixed
to a plurality of depending bracket arms {25
which at their lower ends are formed with
clevises (see Fig. 9). These clevises hold pivot
pins {27 which operate in bearing blocks §28 -
bolted to the inclined front bracket 84 of the
transfer panel E: It is on these pivot pins that
the dump panel rocks to turn the sheet into its
angular position as mentioned above.

The dump panel F is rocked on its pivot pins
{27 by cam action. This is brought about by
movement of g link 131 (Figs 2, 8 and 9). One
end of the link is connected to the dump panel
by a pivot pin 132 which is-secured to the center
bracket arm, {25. The opposite end of the link
is pivotally connected to a cam arm {33 which
is mounted on the inner end of a long pivot
shaft (34 (see also Fig. 4) carried in the inter-
mediate bearing bracket 46 of the power shaft
45 and in a bracket 130 bolted to one of the
side frames 32. Between its ends the cam arm
carries a cam roller {35 that operates in a cam
groove 136 of a rotatable face cam i37.

‘The face cam (37 is mounted on a cam shaft
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{41 journaled at its ends in bearings 142 formed
in the two bearing brackets 46. The cam shaft
is periodically rotated through a one revolution
‘cycle for each sheet transfer. This rotation of
the shaft is brought about by & clutch gear {45
which is loosely mounted on the shaft. The gear
is continuously rotated by a pinion (46 mounted
on the power shaft 45 (see also Fig. 7).

The clutch gear 45 is formed with an en-
larged clutch hub {47 that surrounds a stepped
or shouldered clutch driving member 148 which
is keyed onto the cam shaft {4l. A clutch ring
149 is bolted to the outer face of the clutch hub
and this ring also surrounds the driving mem-
ber. The ring is formed with a plurality of in-
ternal v-shaped teeth 151 which are set off by
adjacent V-shaped notches 152,

In radial alignment with these nofches. 162
and teeth 151, a yieldable driving pawl 153 is

" mounted on a pivot pin 154 carried in the stepped
or shouldered portion of the clutch driving mem-
ber {48, as best shown in Fig. 4. The driving
pawl 153 is pressed outwardly by a compression
spring (55 which is interposed between the
pawl and the outer surface of the driving mem-
ber and is seated in recesses or sockets formed
in these parts.

The driving pawl 153 is held normally in a
depressed position against the resistance of its
spring 155 by a vertically disposed locking latch

finger 161 (Figs. 4 and 7) which Keeps the pawl

away from the teeth (51 of the rotating clutch
gear {45. The latch finger is mounted on a pivot
pin 162 which is carried in a pair of spaced bear-
ing Iugs 163 formed on a solenoid base 164 which
is integral with the outer bearing bracket 46
(see also Figs. 1 and 2).

The lower end of the latch finger 181 is main-
tained under pressure of a compression spring
165 which is interposed between the finger and
the solenoid base (64. The upper end of the
finger is normally maintained in engagement
with the inner end of a movable solenoid core
166 by the spring 165. Core 188 is a part of a
normally de-energized electric solenoid 167 hor-
izontally mounted on the solenoid base. This
solenoid is controlled by the electric switch 111
and is connected in the circuits which will be
explained later with the wiring diagram.

When g sheet A is attracted to the dump panel
F by the energizing of its eleciro-magnets 122,

" the clutch solenoid 187 is simultaneously ener-
gized and its core 166 moves outwardly. This is
only a momentary action. The outwardly moved
core presses against the upper end of the latch
finger 161 and rocks the finger on its pivot pin
162. Rocking of the latch finger shifts its lower
end toward solenoid base 164 and against the
resistance of the holding spring 165. The lower
end of the finger thus rides off or out of en-
gagement with the clutch driving pawl 153. This
releases the pawl and its free end springs out

. under the force of its spring 155.

. The free end of the clutch pawl 158 there-

upon comes into engagement with one of the
clutch teeth 151 in the clutch ring 148 on the
rotating gear 145. The clutch gear and the

clutch driving member 148 are thus locked to-.

gether and the cam shaft 141 rotates. Rotation
of the cam shaft continues for one revolution
during which time the solenoid is de-energized.
The latch finger {81 immediately returns to its

--original position and is in place to reengage the

finger, thus unclutching the parts.
Rotation of the cam shaft i41 also revolves.
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the cam 137 through one revolution. The cam
in turn oscillates the cam lever 133 and this rocks
the dump panel F through a dumping cycle, first
tilting the panel from its upright position into
an angular position for delivery of the sheet
carried thereon to the elevator panel G and
then returning it to its original upright posi-
tion for the reception of a subsequent sheet.
‘While the dump panel F is in its inclined po-
sition its electro-magnets 122 are de-energized
to permit delivery of the sheet A therefrom, The
magnet circuit is broken by the opening of a nor-
mally closed electric switch 171 (Figs. 2, 3 and 4)
which is mounted on a bracket 172 secured to
one of the side frames 32. The switch is formed

" with a_movable element (713 which engages
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against and which is actuated by an edge cam
114 mounted on the outer end of the cam shaft
In this way the cam opens the switch at
the proper time to de-energize the electro-mag-
nets,

Upon completion of the cycle of the cam shaft
141, the clutch members 148, 149 are disengaged
and rotation of the shaft is instantly arrested
as the pawl 153 rides under the latch finger 164
and the free end of the pawl disengages the tooth
151 of the clutch gear ring 149,

Instantaneous stopping of the cam shaft after
disengagement of the clutch parts 148, 149 is
brought about by a conventional brake device
which includes s brake drum 117 (Fig. 6) mount-
ed on the inner end of the ¢am shaft (4. The
drum is surrounded by a pair of curved brake
arms 178, located one on each side of the shaft.
One end of each of these arms is mounted on a
common pivot stud 179 secured in & lug 181 (see
Pigs. 4 and 8) formed on the intermediate bear-
ing bracket 46.

The opposite ends of the brake arms 118 are

40 formed with hollow bosses 182 through which
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.8 draw-bolt (83 extends.

One end of the bolt
is locked in place in its boss by a locknut 184.
The opposite end is formed with a large head
which engages against a bifurcated lever 185
mounted on a pivot pin 186 carried in the adja-
cent boss §82. The lever carries a cam roller 187
which operates on an edge cam 188 secured to a
side of the brake drum 77.

The brake -drum 17T and the cam [88 rotate
with the cam shaft {4f and when the shaft com-
pletes its cycle-the cam pushes the lever 185 out-

‘wardly and thus draws the bolt 183 tight in its

bosses 182. This draws the bosses toward each
other and hence squeezes the brake arms (718
against the brake drum and stops the released
cam shaft from further rotation. This is a usual
brake construction.

The elevator panel o of rotors H, which re-
ceive a sheet A from the dump panel F when the
latter is in its inclined position, is in back of the.
dump panel and is disposed at approximately a
forty-five degree angle. This corresponds to the
position of the dump panel when the latter is in
its sheet delivery position. The elevator parel
extends across the machine the full width of the
sheets traveling through it.

The rotors H are similar to the permanent
magnet rotors B and are in themselves perma-
nent magnets having resilient rubber treads 181."

There preferably are five horizontal rows of these

rotors in the elevator panel G. These rotors are
mounted -in spaced relation on horizontal rotor
shafts 192 (Figs. 1, 2, 3, 4 and 6) journaled in
bearings 193. The lower four rows of these bear-

.ings are secured to an Inclined bed plate 194
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which is bolted to curved brackets i95 fastened
to the cross ralls 48. The top row of rotor shafi

bearings 898 Is secured to & cross rail 196 which :
is carriéd on end brackets 187 bolted to the bed.

plate. -
The rotors H are continuously rotated in uni-

son and in the proper sheet feeding direction by

short endless chains 20f which extend between
adlacent pairs of shafts 192, as best shown in
Pigs. 1 and 2. There are four such chains shown
in the drawings. These chains operate over
sprockets 202 which are mounted on the outfer
- ends of the shafts. The lowermost shaft 192 in
_the panel is the drive shaft for the others.
sheft is driven from the power shaft 45 by an
endless drive chain 2084 which operates over
sprockets 208, 208 mounted on the respective
shafts (see Fig. 4). / S
Whep a sheet & is delivered to the elevator
panel G, approximately one half of the sheet ex-
tends above the dump panel F.and this upper
portion of the sheet is laid down onto the rotors
H of the lower shafts 192 of the elevator panel.
The permanently magnetized rotors immediately
pick up the sheet and slide it along the surface
of the dump panel and advance it upwardly along
" the inclined elevafor panel. It should be under-
stood that the magnets 122 in the dump panel
are deenergized at this time. Support strips 268
secured to the bearing brackets extend upwardly
along the path of travel of the sheet and keep
the latter in & fiat condition while being elevated.
© At the top of the elevator panel G- an elevated
sheet A, under its own momentum catapults out
into space and falls into the stacking mechanism
J. The stacking mechanism includes a super-
structure into which the portable truck K may
be wheeled for loading. - This super-structure is
carried on the side frames 32 of the machine and
comprises four vertical guide posts 210 (Figs. 1,
Z and 13), located two on each-side of the ma-
chine adjacent the delivery end of the elevator
panel. The lower ends of these posts are secured
in the side frames 32 and the upper ends are se-
cured to longitudinal top beams 20i. The two
posts on each side of the machine carry a sheet
carvler bracket 212 therebetween. Each bracket
is formed with two spaced and vertically parallel
bearings 2{3 that surround and slide on the guide
osts. .
i The carrier brackets 212 are formed with in-

wardly projecting angle shaped support rails 214"

which extent the full length of the brackets,
These two rails thus are on opposite sides of the
machine and support:between them a removable
wooden or other mgterial platform 2{5 which
receives the sheets A as they are delivered from
the elevator panel and fall infe the stacking
mechanism, ) .

The shests A are gulded during this fall onto
the platform 2i% by vertical side guide plates
22! which are supported on brackets 222 bolted
to the top beams 211. End stop plates 223 se-
cured to brackets 224 bolted to a cross rail 225
secured ¢o the ouber ends of the top beams, ar-
resj the travel of the sheets when they are de-
livered from the elevator panel and thus insure
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be a convenient distance below the delivery end
of the elevator pamnel. For this latter purpose
the carrier brackets 202 are supported on pairs

‘of vertically disposed endless carrier chains 227,

The inner runs of the chains extend through
openings 228 (Fig. 13) formed in the brackets
where they are secured in place by clamp plates
229, . . :

The carrier chains 227 operate over lower idler
sprockets 23! (Fig. 2) and over upper driving
sprockets 282. There are two of these chains and
two sets of sprockets on each side of the machine.
Each lower idler sprocket 28! is mounted on &
short idler shaft 233 carried in @ bearing bracket
234 bolted to the side frame 82. The two upper
driving sprockeps 232 on each side are mounted on
& common sprocket shaft 23€¢ which is carried in
spaced bearing blockg, 237 secured tc the upper

‘ends of the vertical gulde posts 2({0 (see Fig. 13)

on thag side. A

The outer ends of the two sprocket shafts 236
extend beyond their outer guide posts 2i6 and
are carried in bearings 238 formed in a pair of
gear casings 239 (Figs. 1 and 2) located one-on
each side of the machine and Holted to the cross
rail 228. Within these gear casings each sprocket

“shaft 236 terminates and carries & worm wheel

241 (see Fig. 11). The two worm wheels mesh
with worms 242 which are mounted on both ends
of g drive shaft 243 which extends across the rear
of the machine.. Adjacent these worms the drive
shaft is carried in bearings 264 formed in the
gear casing.

The drive shaft 243 is intermittently moved
through & partial or step rotation by a spur gear
247 which is feathered onto the shaft. The gear
may be shifted manually inic a non-operating PO~
sition, as will be explained hereinafter. A knob
248 is formed on the gear for this purpose. Cear
241 meshes with and is rotated by a pinion 25¢-
which is mounted on the inner end of s ratchet

" shaft 252 carried in a bearing 253 formed on the
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gear casing 239. The shaft extends beyond the
bearing and on its outer end carries a collar 254
which forms a loose cover for & conventional
“free wheeling"” ratchet device 265,

The ratchet device 285 includes s cylindricsl
ratehet casing 256 which is loosely mounted over
the extreme outer end of the ratchet shaft 252
and which is secured to the collar 254. The cag-

. ing is formed with & cylindrical recess 258 (see

it

GO

g8

also Fig. 12) which houses 5 cylindrical driving
member 259 keyed onto the shaft 252. The ouler
periphery of this driving member is formed with a
plurality of wedge shaped notches 264. Hach of
these nolches retains g roller 252 which is inter-
posed between the member and the casing, This
is'a usual “free wheeling” ratches construction.

When the ratchet casing 256 is rocked in e
broper direction the platform 215 is lowered the
desired distance, 1. ¢., approzimaiely equal to the
thickness of one sheet A, When the ratchet cas-
ing 28§ is rocked in the opposite direction, the
rollers 282 ride back into their notches 26f and
the platform 205 remnaing stationary. One such

. intermittent platform Jowering movement fol-

even and uniform stacking of the sheets on the ~

platiorm. . :

When beginning o build up o stack of sheets
on & platform 218, the platform is near the upper
~-end of the elevator panel G so that the sheets
will not have far {0 fall. However, provision is
méade to lower the plaiform gradually as the stack

builds up so that the top of the stack will always
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lowed by one rest periocd takes place with each
sheet delivery of the elevator panel ¢,

Rocking of the ratchiet caslng is brought about
by 2 long horizontal actuating link 268 (Figs, 1,
2 and 11) which is disposed near the top of the
stacking mechanism J and which extends .along
one of the longitudinal top beams 2i{. One end
of this link is connected to o pivot Pin 266 car-
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ried in a lug 267 formed on the ratchet casing.
The other end of the link connects with a ver-
tical leg of a bell crank lever 268 mounted on a
pivot stud 269 secured in the adjacent top beam
21§. A horizontal leg of the bell crank lever 268
is connected by a depending rod 27{ to an arm
272 mounted on the pivot shafy 134 of the' dump
panel actuating lever or cam arm §33.

When the platform 215 on which the sheets A
are received, is loaded to capacity, it is lowered
into position onto the portable truck X which is
disposed under the stacking mechanism J as here-
inbefore mentioned. This lowering of the plat-
form is effected manually by turning a crank
handle 275 (Fig. 1) which is applied to the outer
end of the ratchet drive shaft 243, Before turning
the handle, however, the drive gear 247 (Fig. 11)
is disengaged from its pinion 25{ by pulling the
gear back along the shaft and releasing the shaft
from the “free wheeling” ratchet device 258.
Turning of the shaft 243 by means of the handle
215 thus lowers the platform quickly.

When the loaded platform 215 has been low-
ered onto the truck K, the latter is removed to
any suitable place of deposit and a new platform
215 is placed on the carrier brackets 2i2. The
carrier brackets and the new platform then are
elevated, by manual operation of the crank handle
215 in the reverse direction, thus bringing the
platform into g proper position.preparatory to
receiving a new load of sheets. The truck may
be unloaded at that time and the empty truck
replaced in position under the new platform or a
different truck may be used. .

During this transfer of a loaded platform 26
to the truck K and the insertion of & new plat-
form the rest of the machine continues operating.
At that time the sheets as they are delivered
from the elevator panel G are received on & tem-
porary support which includes a plurality of stack
bars 216 (Figs. 1 and 2). For obvious reasons
these need support only & few sheets.

The drawings show three stack bars 276 which
are glidable in bearing blocks 217 bolted to-the
cross rail 226, The outer ends of the bars are se-
cured to a common transverse handle bar 278 by
means of which the bars 216 are pushed into oper-
ative position as shown in dotted lines (Fig, 1).
During most of the time the bars are in a with-
drawn position, as shown in full lines. 'The inner
ends of the stack bars are formed with small stop
plates 219 which limit their outward travel and
prevent them from being drawn out of their bear-
ings when they are shifted into non-operating po-
sition. This completes the description and ex-
planation of the machine proper.

Reference should now be had to the wiring dia-
gram in Fig, 14. This diagram illustrates the
various electric-circuits used in supplying electric
energy to the electro-magnets in the different
panels and fo the solenoids and relays utilized in
establishing and .maintaining these circuits.
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Electric energy for the relay circult L is sup-
plied from the generator 30f{ by way of a wire
308 which connects the main lead wire 302 to one
side of the lever actuated switch 72. The oppo-
site side of this switch is connected by a wire
309 to one side of the relay solenoid 306. The

. other side of the solenoid coil is connected by
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Electric energy is supplied in any suitable man-

ner, as by & generator 30{ and is transmitted
along a pair of main lead wires 802, 303 and a
connecting wire 304,

The normally energized electro-magnets 7{ in
the extractor panel C are maintained in this con-
. dition by a relay circuit L which includes the nor-
mally closed switch 12 operated by the sheet
actuated lever 18. The relay circuit includes a
solenoid 306 which operates & normally closed re-
lay switch 807 connected into an extractor cir-
cuit M which includes the electro-magnets 71.

66

a wire 310 to the lead wire 3G3.

- Electric energy from the generator 30! flowing
along this circuit keeps the solenoid 306 energized
and thus retains the relay switch 307 in its nor-
mally closed condition. One side of the relay
switch 307 is connected by a wire 3{{ to the main
lead wire 303. The opposite side of the switch is
connected by g wire 312 o the upper electro-mag-
nets Ti in the two outer rows of such magnets.
The magnets in each row are connected in series’
and the lower magnets are connected by s wire
313 to the main lead wire 302. This wiring com-
pletes the extractor circuit M which remalns
closed as long as the relay switch 307 remains
closed.

When a sheet A engages the switch lever 13 it
opens the switch 12 and this breaks the relay cir-
cuit L. The solenoid 308 is thereupon de-ener-
gized. De-energizing of this circuit opens the re-
lay switch 307 and this breaks the extractor cir-
cuit M. The electro-magnets T{ are thus de-en- .
ergized and remain in such g condition unti] the
lever operated switch 12 is again closed.

As hereinbefore mentioned the de-energizing
of the electro-magnets in the transfer panel E is
simultaneous with the energizing of the magnets
122 in the dump panel # and with the energizing
of the clutch solenoid §67. These operations are
brought about by the actuation of the three
switches 104, 106, {{§ which are under control of
the switch actuating lever 95. Switch 18] de-en-
ergizes the complete battery of electro-magnets
on panel E and at the same instant closes the
switch 186 which energizes the electro-magnets
in the dump panel F. The change of magnetic
flux from the E to the F panel moves the sheet .
from the former to the Ilatter and brings to &
smooth stop the fast traveling sheet.

The first of these functions, the de-energizing
of the electro-magnets in the transfer panel E is
brought about by the opening of the normally
closed switch 101 which is included in a transfer
circuit N, In this circuit one side of the lever
switch 10f is connected by a wire 815 to the nor-
mally closed cam operated switch §7¢. The other
side of switch fT1 is connected by a wire 318 to
the main lead wire 303. The opposite side of the .
lever switch 10f is connected by 2 wire 367 to a
solenoid 218 of a transfer relay switch 3i8. The
solenoid coil is also connected by 2 wire 321 to the
main lead wire 802,

As long as both switches 86{, {7{ are closed
this transfer circuit N is complete and electric en-
ergy from the generator 30( flows and mainteins
the solenoid 348 in an energized condition. It is
this condition that holds the transfer relay switch
319 closed. )

The transfer relay switch 8(8 is included in a
transfer relay circuit ‘O which also includes the
electro-magnets of the transfer panel E. In this -
circuit the magnets are connected in series. One

~end of the series is connected by & wire 325 to .

70

the main lead wire 302. 'The other end of the

‘series is connected by a wire $26 to one side of the

" transfer relay switch 318. The other side of the

7%

switch is connected by a wire 327 to the main lead
wire 303,
Hence as long as the transfer relay switch 319
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remains closed, the transfer relay circuit © will
remzain complete and electric energy will flow
from the generator 38! through the circuit and
energize the electro-magnets of the transfer pan.
el.- When the lever switch {8{ is opened by a
sheet A engeging and rocking the lever 95, the
transfer circuit N is immediately broken and the
solenold 318 becomes de-energized. This opens
the relay switch 3(8. Opening of this switch
breaks the transfer relay circuit O and the elec-
tro-megnets thereupon become de-energized.
When the sheet A is drawn away from the trans-
fer panel E by the dump panel F, the lever 95
is released and the lever switeh 180 closes thereby

re-establishing the circuits N and O for the next |

incoming sheet.

The energizing of the normally de-energized
electro-magnets 122 in the dump panel P to draw
the sheet A away from the transfer panel B is
brought about by the normelly open lever switch

10

{88 which is closed by the action of the lever .

85, This switch is included in & dump circuit
F. One gide of the switch is connected by a
short wire 33( to the main lead wire 368. ‘The
opposite side of the switch is connected by @
long wire 33% to.a solenoid 334 of & double relay
having switches 835, 886. The solenoid is con-
nected also by a wire 387 to the main lesd wire
303,

Hence when s sheet A actuates the lever 25
‘and closes the lever switch 10§, electric energy
from the generator 38{ fiows through the dump
circult and the solenoid 834 becomes energized.
Energlzing of the solenoid closes the doume re-
lay switches 328, 836.
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Relsy switch 339 forms part of & dump relay

circwlt R which includes the electro-magnets
{22. One side of the switch is connected by &
-wire 38f o the main lead wire 303 while the
opposite side is connected by @ wire 342 ¢o the
magnets. The magnets are also connected by &
wire 348 to the main lead wire 362.

40

Thus when the relay switch 385 closes I es- -

tablishes the dump reley circuit B and electric
energy flowing from the generator 361 along this
circult energizes the clectro-magnets (22,
the energizing of these magnets that shifts the

sheet A from the transfer panel E to the dump

panel P a5 hereinbefore explained.,

Since the closing of lever switch (88 is of merely:

momentary duration a holding circuit S is pro-
vided to maintrzin the electro-meagnets 122 in an
energlized condition until the dump panel F rocks
back snd delivers its sheet to the elevator panel
G. This holding -eircuit S includes the relay

switch 388 of the double relay and the normally.

- closed cam operated switch (71 hereinbefore men-
tioned. In this circuit one side of the relay
switeh Js connected by 2 wire 345 to the outlet
side of the solencid 334. The other side of the
switeh is connected by a wire 348 to the cam op-
erated switeh (76,

. Henece when the double relay switch 330 closes
it establishes the holding circuit 8 and eleciric
enerzy from the gemerator 30! fAows along the
mein lead wire 302, wire 387, through solenocid
384, along wire 348, relay switch 836, wire 340,
cam operated switeh 171, wire 316, retuming b:v
way of the main lead wi¥e 398 to the generator.
This circuit cuts ouf the lever operated switch
{88 and hence the megnety 122 remaln energized
when this switch opens during the dump travel of
the dump penel P,

When the dump penel P has rocked far enough
to dl@uwx' itz sheet to the clevator p&mel Cn, the

It is .
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holding circuit 8 is broken and this de-energizes
the electro-magnets §22 and releases the sheet
so that it can be attracted by the permanent mag-
nets H in the elevator panel. Breaking of the
holding circuit is brought about by the opening
of the cam operated switch {7! as hereinbefore
mentioned. Opening of this switch de-energizes
the solenoid 334 and this opens the double relay
switch 335, 386. The holding circuit S and the
dump relay circuit R are thereupon immediately
broken and the magnets are de-energized.

The setting of the dump panel F into motion
to carry the sheet A from the transfer panel E to
the elevator psnel G is brought about by the
energizing of the clutch solenoid {67 as herein-
before explained., This solenoid is part of a
clutch circuit T which includes the normally
open lever switch ({4, One side of the solenoid

is connected by & wire 36( to the main lead wire

302 while its opposite side is connecied by - wire
352 to the lever switch (11. The switch is alsc
connected by o short wire 383 to the wire 331
connecting with the main lead wire 383,

Hence when the lever switch ({0 is momen-
tarlly closed by the operation of the lever 95,
the clufch circuit T is lmmediately established
and electric energy from the generator 38¢ flows
along the cireuit. This energy momentarily en-
ergizes the cluich solenoid 167 and thereby sets
the dump penel ¥ in motion. As hereinbefore
explained, this operation needs only & momen-
tary impulse of energy since the cluich which
controls the action of the dump penel will com-
plete its one revolution cycle and reset itself when
once released.

It is thought that the invention and many of
its attendant advantages will be understood from
the foregoing description, and it will ke apparent
thaet various changes may be made. in the form,
construction and arrangement of the parts with-
ou} departing from the spirit and scope of the
invention or sacrificing all of its material advan-
tages, the form hereinbefore described being -
merely o preferred embodiment thereof.

I cleim:

1. A sheet feeding sppavatus, commri.,ing in
combination, & conveyor for advancing sheets
along & path of travel, an extractor panel of
rollers disposed adjacent said conveyor, said
panel comprising o plurslity of electro-meagnet-
ized rolleys and g plurality of permanently mag-
netized rollers, said electro-magnetized rollers

" belng disposed in the path of travel of the sheets
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for engeging and exbractlng individusl shests
from sgid conveyor, sald permenently magnetized
rollers being disposed adjscent” said . electro-
magnetized rollers for engaging and for continu-

_ ing the extraction of the gheeis from sald con-

75

veyor, and devices operable by each sheet as it .
advances along sald rollers for de-magnetizing
seld clectro-magnetized rollers to insure full en-
traction of the sheet from sald conveyor belore
g following sheet is extracted.

2. A sheet feeding and stacking spperatus,

: comprising in combingtion, a conveyor for ad-

vencing sheets zlohg a path of travel, an gz~
tractor penel of magnetized roliers dispoeed. ad-
jacent said conveyor and extending into the m}bh_ :
of travel of the sheets for engeging and esxtract-

ing individusl sheets from szaid conveyor, 2

trensfer penel of megnetized rollers disposed ad-

jacent said extractor penel for engeging and

further advancing the extracted shests, and

means for receiving m,nd stacking the extmcted .
‘sheets.
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3. A sheet feeding and stacking apparatus,
comprising in combination a conveyor for ad-
vancing sheets along a path of travel, an ex-
tractor panel of magnetized rollers disposed
adjacent said conveyor and extending into the
path of travel of the sheets for engaging and
extracting individual sheets from said conveyor,
a transfer panel of magnetized rollers disposed
adjacent said extractor panel for engaging and
further advancing the extracted sheets, stripper
devices for separating the extracted and ad-
vanced sheets from the transfer panel, and means
for receiving and stacking the stripped-off sheets.
* 4. A sheet feeding and stacking apparatus,
comprising in combination, a conveyor -for ad-
vancing sheets along a path of travel, an ex-
tractor panel of magnetized rollers disposed ad-
-Jacent said conveyor and extending into the path
of travel of the sheets for engaging and extract-
ing individual sheets from said conveyor, a
transfer panel of magnetized rollers dispesed
adjacent said extractor panel for engaging and
further advancing the extracted sheets, stripper
devices operable by the advancing sheets for
separating the extracted sheets from the trans-
fer panel, and means for receiving and stacking
the stripped-off sheets. .

5. A sheet feeding and stacking apparatus,
comprising in combination, a conveyor for ad-
vancing sheets along a path of travel, an extrac-
tor panel of magnetized rollers disposed adjacent
said conveyor and extending into the path of
travel of the sheets for éngaging and extracting
the sheets individually from said conveyor, a
transfer panel of magnetized rollers disposed
adjacent said extractor panel for engaging and
further advancing the extracted sheets, and s
dump device for receiving the extracted and ad-
vanced sheets from said transfer panei and for
turning them into a different position.

6. A sheet feeding and stacking apparatus,
comprising in combination. a conveyor for ad-
vancing sheets along a path of travel, an ex-
tractor panel of magnetized rollers disposed ad-
jacent said conveyor and extending into the path
of travel of the sheets for engaging and extract-
ing the sheets individually from said conveyor,
a transfer panel of magnetized rollers disposed
adjacent said extractor panel for engaging and

further advancing the extracted sheets, a dump -

panel of electro-magnets for receiving the ex-

tracted and. advanced sheets from said transfer

panel and for turning them into a different posi-
tion, and means for recelvmg and stacking the

* turned sheets.

7. A sheet feedmg and stacking apparatus,
comprising in combination, a conveyor for ad-
vancing sheets along a, path of travel, an extrac-
tor panel of magnetized rollers disposed adja-
cent said conveyor and extending into the path
of travel of the sheets for engaging #nd extract-
ing individual sheets from said conveyor, a
transfer panel of magnetized rollérs disposed-ad-
jacent said extractor panel for engaging and
further advancing the extracted sheets, a dump
device for receiving the extracted and advanced
sheets from said transfer panel and for turning
them into a different: position, conveyor means
for receiving the turned sheets from said dump
device and for carrying them to.a higher eleva-
tion, and means for receiving and stacking the
elevated sheets in a horizontal position.

8. A sheet' feeding and stacking apparatus,
comprising in combination, a conveyor for ad-
vancing sheets along a path of travel, an extractor
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panel of magnetized rollers dlsposed adjacent said
conveyor and extending into the path of travel
of the sheets for engaging and extracting the
sheets individually from said conveyor, & trans-
fer panel of magnetized rollers disposed adjacent
said extractor panel for engaging and further
advancing the extracted sheets, & dump device
for receiving the extracted and advanced sheets
from said transfer panel and for turning them
into a different position, an elevator panel of
magnetic rollers for receiving the turned sheets
from said dump device and for carrying them to
a higher elevation, and devices for rotating said
extractor, transfer and elevator panel rollers in
synchronism.

9. A sheet feeding and stacking apparatus
comprising in combination, a conveyor for ad-
vancing sheets along & path of travel, an extrac-
tor panel of magnetized rollers disposed adjacent
said conveyor and extending into the path of
travel of the sheets for engaging and extracting
the sheets individually from said conveyor, &
transfer panel of magnetized rollers disposed ad-
jacent said extractor panel for engaging and fur-
ther advancing the extracted sheets, a dump de-
vice for receiving the extracted and advanced
sheets from said transfer panel and for turning
them into a different position, actuating means
including clutch devices for actuating said dump
devices through a sheet turning cycle, electric
instrumentalities for setting said actuating means
in motion in synchronisn with the advancement
of the sheets along the transfer panel, and means
for receiving and stacking the turned sheets.

10. In a sheet feeding and stacking apparatus,
the combination of a transfer panel of mag-
netized rollers for engaging and advancing sheets,
a. dump panel of electro-magnets for recelving
the advanced sheets and for turning them into &
different position, and electric instrumentalities
connecting with said dump panel electro-magnets
for energizing and de-energizing them in synchro-
nism with the turning of the sheet to pick up
and release the sheet on said dump panel,

‘11, A sheet feeding and stacking apparatus,
comprising in combination, a conveyor. for ad-
vancing sheets along a path of travel, an extrac-
tor panel of magnetized rollers disposed adjacent
said conveyor and extending into the path of
travel of the sheefs for engaging and extracting
the sheets individually from. said conveyor, &
transfer panel of rollers disposed adjacent said
conveyor for further advancing the sheets, said
transfer panel comprising g plurality of electro-
magnetized rollers and a plurality of permanent-
ly magnetized rollers, said electro-magnetized
rollers being disposed adjacent the sheet entrance
side of said transier panel for rteceiving the
sheets from said extractor panel, and electric de-
vices for demagnetizing ssid electro-magnetized
rollers between the-transfer of the sheets from
the extractor panel to the transfer panel so that
interference between successive sheets will be
elilninated,

12. A sheet feeding apparatus, comprising in
combination: & conveyor for holding and ad-
vancing along a predetermined path of travel
a plurality of sheets maintained in spaced rela-
tion, an edge portion of each sheet extending lat-
erally beyond said conveyor, a magnetized roller
located adjacent a side of said conveyor and dis-
posed in the path of travel of the laterally ex-
tending edge portions of the sheets for individ-
ually engaging the sheets as the latter move into
contact with the roller, said roller extracting a
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sheet engaged thereby laterally from the conveyor

before the succeeding spaced sheet in the con-
veyor engages against the roller, and means for
receiving the extracted sheets. ’

13. A sheet feeding apparatus, comprising in
combination: a conveyor for holding and advanc-
ing along & predetermined path of travel a plu-

rality of sheets in spaced relation, an edge por- .

tion of each sheet extending laterally beyond said
conveyor, an electro-magnetized roller located
adjacent a side of said conveyor and disposeq in
the path of travel of the laterally extending edge
portions of the sheets for engaging the sheets in-
dividually as the latter move into contact with
the roller, said roller extracting an engaged sheet
laterally from the conveyor before the succeeding
spaced sheet in the conveyor engages against the
roller, means for receiving the sheets from said
electro-magnetized roller for continuing the ex-
traction of the sheets from said conveyor, and
means for de-magnetizing said electro-magne-
tized roller during the continuing of the extrac-
tion of the sheets by said receiving means to in-

n
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sure full extraction of a sheet from said conveyor

9

before extraction of the succeeding sheet there-
on is instituted. ‘

14. A sheet feeding apparatus, comprising in .
combination: a horizontally disposed conveyor
for holding and advancing along s predetermined
path of travel & plurality of sheets in spaced re-
lation and supported on edge in an inclined posi-
tion with a lateral edge portion of each sheet ex-
tending beyond a side of the conveyor, 3 mag-
netized roller located adjacent the side of the
conveyor and disposed in the path of travel of
the lateral edge portions of the sheets and ex-
tending beyond the side of the conveyor for en-
gaging the sheets individually as the same move
into contact with the roller, said roller extracting
an engaged sheet laterally of the conveyor and

‘having an axis disposed at substantially the same

angle of inclination as that of the lateral edge
portion of a said sheet so that the roller will en-
gage the sheet squarely along its surface, and
means for receiving the sheets successively ex-
tracted by said magnetized roller.

JOHN C. STRICKLER.




