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Charles H. Domville, Jr., Glen Ellyn, and Earl E.
Gray, Chicago, Ill., assignors to Caspers Tin
Plate Company, Chicago, Ili., a corporation of

Illinois .

‘Application February 10,1944, Serial No. 521,800
‘ (CL. 271—69) :

8 Claims.

- Our invention relates to a novel method and
apparatus adapted particularly for stripping
sheets or plates from a structure such as an end-
less conveyor and capable of stacking the stripped
sheets or plates in one or more receiving struc-
tures. For example, in Albright Patent 2,129,634
issued September 30, 1938, an oven structure is
shown through which metal sheets or plates are
carried to be dried after being enameled, var-
nished, lacquered or otherwise coated, and our
invention was designed more particularly for use
in connection with such oven structure to strip
the plates from the end of the oven conveyor and
to arrange them in one or more stacks for fur-
ther processing or transport, .

‘A feature of the invention is the manner in
which a receiving conveyor operates to strip
plates or sheets from a rack or finger equipped
conveyor carrying the plates in upright positions
between the fingers along the upper run of the
conveyor. In accordance with the invention this
recelving conveyor is positioned to recelve -the

10

plates from the fingers as the fingers swing from

the upper to the lower runs of the conveyor. The
receiving conveyor is driven at such a speed that
it will pull the plates out from between the fin-
~ gers before the plates can contact an adjacent
finger. The plates are successively stripped with
the leading ends of the plates initially contacting
the recéiving conveyor, whereupon this conveyor
pulls the plates completely off of the fingers.

‘An important object is to so position a carrier .

relative to the end of a rack or finger-carrying
conveyor to strip sheets or plates from the racks
or fingers without permitting the sheets or plates
to be dragged over each other or along a previous
finger. . ' ) : -
An important object of the invention is to strip
racked plates from a conveyor by pulling the
plates out of the conveyor as they assume down-
wardly inclined positions at the end of the con-
veyor run so that the racks.move away from the:
.pulled plates and the plates “float” off of the
racks. . S
A specific object of the invention is to rapidly
strip coated metal sheets from conveyor racks
without damaging the coating. :
Other and further objects of our invention
will become apparent to those skilled in the art
from the following detailed description of the
drawings which disclose a practical and efficient
embodiment of our-invention.
On the drawings: . _ : :
Figure 1 is a side elevation of an oven structure
from which treated plates are to be delivered to
the stacking apparatus; : -
Figure 2 is an enlarged side elevation of the.
_ stacking apparatus and the discharge end of the
oven structure; o B e
. Pigure 3 is a plan view of the stacking appa-
ratus showing in dotted lines one of the receiver
structures pulled out for unloading; .

Figure 4 is an end elevation of
celving structures; :

Figure 5 is an enlarged longitudinal section on
plane V—V of Figure 6, of the movable recelving
structure; ’ B '
" Figure 6 is a section on line VI—VI of Figure 5;
and

‘Figure 7 is an-enlarged section on plane VII—
VII of Figure 3. :

The oven O may be of the same construction
and operation as the oven disclosed in Patent No.
2,129,634 hereinbefore referred to. The plates W
are coated and set in between racks or fingers 10 -
secured to a conveyor chain {{, to lean on a finger
so that the coated faces thereof are out of con-
tact with the fingers, The plates are conveyed
through the oven to be dried. The conveyor.
chain 11 is supported and driven by sprocket
gears 12 and {3. ‘ o

Figure 2 shows the discharge end ‘of the oven
structure and the stripping and stacking appa-
ratus- for receiving and stacking the plates or
sheets. The supporting frame works for the
conveyor mechanism of the stacking apparatus
comprises front side legs 14 and 15 and the rear
legs I# and 15°. The front and rear legs are con-
nected together by cross-bars 16. The conveyor
structure is mounted on top of the frame and
comprises the inner non-shiftable or stationary
portion A, the outer non-shiftable or stationary
portion B and the intermediate shiftable or mov-
able portion C. Secured to the upper ends of the
tront legs 4 and 16 is a side wall 17 and on the
rear legs (& and 15’ is mounted a side wall (8-
parallel with the front side wall 11. - These side

one of the re;

- walls are connected by cross-rods -19, ‘The outer
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portions of the side walls are substantially hori-
zontal but the inner portions (1’.and 18’ of the

.walls slope downwardly as clearly shown in Fig-

ure 2.

. Between the outer ends of the side walls 17 and
18 extends a shaft- 20.which is journalled in the
side walls and carries a number of belt-pulleys 21.
At the inner ends of-the outer portions of the side

‘walls extends a shaft 22 which is journalled in the

side walls and carries a number of pulleys 23, the
opposed pulleys 21 and 23 carrying the conveyor -
belts 24, Between the inner ends of the side wall

_portions 11’ and 18’ extends a shaft 25, jour-

nalled in the walls and carrying & number of belt-
pulleys 26. On a bracket 27 extending from the
rear leg 15° is mounted an electric motor 28 which,
through reduction gearing 29, drives & pulley 30
connected by belt 81 with a pulley 32 on the rear-
end of the shaft 26. This shaft also supports &
sprocket wheel 38 connected by the chain' belt
34 with a sprocket wheel 38 on the rear end of -
the shaft 22. The motor thus rotates the shafts

© 95 and 22 and the shaft 20.is rotated by the

belts 24, , S
Extending from the end wall of the oven struc-

ture are brackets 36 and 36" between whose outer




ends extends a sha.ft 31 joumalled in the brackets
and supporting pulleys 38, these pulleys being

connected by belts 38 with pulleys 40 on the
shatt 28, the shaft 37 being thus driven from the
shaft 28 which is driven from the motor.

The belts 39 are so positioned at the end of the
conveyor {i to receive the leading ends of the

horizontal positions around the sprocket 13 from
the upper to the lower run of the conveyor. The
plates are carried by the fingers or racks to down-
wardly inclined positions and are stripped from
the conveyor {I when at least their leading or
outer ends are below the center line of the con-
veyor. This downwardly inclined position of each
plate being stripped provides for the “floating”
of the plates out of the conveyor since the stripper
belts pull the leading ends of the plates outwardly
from the conveyor as the supporting fingers are
swinging downwardly and inwardly away from the
stripper belts, Thus the fingers move away from
the plates being stripped, and dragging of the
plates on the fingers is minimized.

The fingers or racks 10 are preferably shorter
than the plates W so that the leading ends of the
plates are above or out from the ends of the fin-

_gers to contact the belts 38 while the fingers clear

the belts. The belts can be positioned_so that
the plates W will slide downwardly by gravity
until 1ts leading edge hits the belts 39, whereupon
the belts will pull it off of the finger before it can
contact the next adjacent finger. Alternately the
belts can be positioned so that the leading edge of
the plate contacts the belts before any sliding
of the plate occurs, In either arrangement the
belts 38 are in the path of the leading end of the
plate to pull the plate off of the finger.

" plates W as the fingers or racks 10 swing beyond .

10
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" The speed of the belts is sufficient to pull the

_plates clear of the next discharging finger or rack

so that the pulled plate will not be dragged along
a next adjacent finger or rack.

Describing now the arrangement at the inter-
mediate or movable portion C of the carrier as-
sembly, front and rear side plates 41 and 42 are
located Just inside of and pivoted at their outer
ends to the front and rear side walls 17 and 18,
respectively, as shown at 43 and 44, At their outer

ends the plates 41 and 42 fournal a shaft 45 sup-

porting the pulleys 48 which are connected by
belts 47 with the pulleys 26 on the shaft 25 which

" is driven from the motor 28. A distance below

~

the side plates 4 and 42 a shaft 48 extends

through and is journsalled in the front and rear.

legs I8 and 1§’ of the supporting frame structure.
This shaft is connected through toggle mechanism
with the plates 41 and 42 whereby upon turning

of the shaft the plates may be swung into par-.

" gllelism with the walls {T and 7’ or may be swung

downwardly. ‘Referring to Figures 3 and 7, a coi-
1ar 48 secured to the shaft 48 has a toggle arm
80 extending therefrom which is pivoted at its
end to the toggle link §i pivoted to the wall 4f.
The collar 48’ on the shaft has similar toggle con-
nections with the rear wall 42, On the front

end of the shatt 48 is secured a hub 82 from which .
extends a setting lever §3.  Pigure 7 shows the

two toggle connections extended for holding the
wallg 41 and 42 paralle] with the walls {7 and 17’,
while Figure 2 shows the lever 5§38 swung-towards
the left for breaking of the toggle connections to
swing the walls 41 and 42 downwardly, When
the toggle connections hold the walls 41 .and 42
in their upper position parallel with the walls
1T and 17, the belts 47 will register with the belts
24 on the carrier portion B so that plates or slieets
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W conveyed by the belts at the carrier portion A
are received by and transmitted by the belts 47
on to the belts 24, but when the walls 41 and 42
are swung down, as shown on Figure 2, this travel
of the plates is interrupted and the plates will be
discharged from the ends of the belts 47 below
the plane of the belts 24, .

Although an electric motor 28 has been shown
for operating the conveyor belts, it is evident that
the main drive shaft 25 could be driven from the
shaft 13’ which supports the sprocket wheels 13
for the carrier belts i1 inl the oven O, In what-
ever manner the shaft 25 is driven, the speed of
the carrier belts should be sufficiently greater
than the speed of the oven plate carrier belts {1
so that when the plates W are delivered from the
oven to the carrier belts 39, as shown on Pigure 2,
they will be quickly carried away consecutively by
the belts without overlapping.

Describing now the receiving structures on
which the plates are to be delivered and stacked,
two such structures M and 8 are shown. The re-
ceiver structure S is stationarily mounted adja-
cent to the outer end of the conveyor assenibly to
recelve plates from the conveyor belts 24. The

.receiver M is a movable structure to be located

within the conveyor structure supporting frame
to receive the plates’from the belts 47 when the
conveyor intermediate portion C is in its lower
position, as shown on Figure 2.

The construction of the movable carrier M is
shown on Figures 2, 3, 5 and 6. The structure
comprises a rectangular horizontal body frame
54, preferably of metal, from which bearing brack-
ets 55 extend downwardly for journalling sup-
porting wheels 56." A floor plate 57 is secured on

. top of the body frame 54 and at the ends of this

floor plate are mounted guide standards 58 and:
58 which are movable longitudinally under guid-
ance of tongues 60 and 81, respzctively, engaging
in slots 62 and 63, respectively, in the floor plate.

Within the body frame 84 a shaft 64 extends
longitudinally and is journalled at its ends in the
front and rear flanges 85 and 66 of the body
frame. Along its ends.this shaft is threaded to
recelve respectively the threaded blocks 67 and
68 secured to and extending downwardly from

" the standards 58 and 88, respectively, through the

50

guide slots 62 and 63 in the floor plate 7. At
one end of the shaft the threading is left hand

‘and at the other end it is right hand so that when

the shaft is turned the standards 58 and 59 will
be moved toward or away from each other. A
hand wheel €8 is mounted on the front end of
the shaft for manipulation thereof.

As shown on Figures 2, 3 and 6, doors 70 and
71 are hinged .to the sides of the standards §8
and 88, respectively. When the standards are -
adjusted relatively .by operation of the screw
shatt 64, the doors move bodily with the stand-

- ards, and when the doors are closed they pro-.

vide with the standards a rectangular space for

. recelving and aligning piates delivered from the

70

conveyor structure. The doors are held in closed
position by a bar 12 pivoted at one end on one of

- the doors and engageable in end cleats 13 on the

doors. When the bar is swung out of the cleats,
the doors may be opened for unloading of the
plate stack collected on the receiver M.

On the floor plate 87 of the receiving struc-
ture M opposite to the doors, a guide standard
74 is mounted for transverse movement on the
floor plate under guidance of a tongue 18 ex-
tending from the standard through the gulde slot
168 in the floor plate. A block 17 extends from
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the standard through the guide slot 76 to receive
the threaded shaft 18 which is journalled at its
outer end in the side flange 19 of the body {rame

3

 details of construction may be varied through a

84 and at its iriner end in s cross-wall 80. A lon--

-gitudinally extending shaft 81 is journalled in the.

front flange 65 of the body frame 54 and in a
bracket 82 extending from the floor plate. This
shaft 81 mounts a bevel gear 83 meshing the bevel
gear 84 on the screw shaft 18 so that when the
shaft 81 is turned by its hand wheel 88 (Fig. 2),
the gulde standard may be moved inwardly or
outwardly transversely on the floor plate §51. By
manipulation of the hand wheels 89 and 83 and
turning of the screw shafts 64 and 18, the guide
standards 68, 58 and 14 can be set to define the
length and width of the space into which the
particular size of
the oven to the conveyor structure are to be re-
ceived and stacked in vertical alignment. At
their upper ends the standards 58 and 59 are in-
clined as indicated at 86 and the. standard T4

has the inclined upper end 81, these inclined

ends guiding the received plates into alignment
to form the stacks. The statlonary receiver S is
constructed like the receiver M except that, in-
stead of having wheels, it is stationarily ‘mounted
on a support 88. ’ )
The in and out movement of the receiver M Is
guided by rafls 89. It is provided with a hand
rall 80 by which it may be readily moved into or
out of plate receiving position. Flgure 2 shows
the receiver M within the supporting frame work
for the carrier belt assembly and in position to
recelve plates from the belts 47 of the inter-
mediate conveyor section C. 'The stationary re-
celver S has been filled with plates and is ready
for unloading; ‘This is accomplished by open-

15

plates or sheets delivered from -

20
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wide range without departing from the princi-
ples of this invention and it is, therefore, not the
purpose to limit the petent granted hereon

. otherwise than necessitated by the scope of the

appended claims.

We claim as our invention: .

1, The method of stripping sheet material from
a conveyor carrying the sheet material between
upright fingers thereof which comprises succes-
sively swinging the sheet material and- fingers
from upright position to downwardly ineclined po-
sition, successively contacting the leading ends of
the downwardly inclined sheet material with a
traveling member, and pulling said sheet mate-
rial on said traveling member out of the path of
the fingers and away from the niext adjacent sheet
material while at the same time swinging the sup-
porting fingers away from the faces of sheet ma-
terial being pulled therefrom so that dragging
contact between the faces of the sheet material

- and the supporting fingers is substantially avoid-

ed while there is relative movement between the
sheet material and the fingers as the sheet mate-
rial is pulled therefrom by the traveling member.

2. The method of stripping racked material
from & conveyor carrying the material along an
upper run thereof between upright fingers which
comprises swinging the material on said fingers
from upright position to downwardly inelined

* position, successively pulling the leadirg ends of

the downwardly inclined material along an up-
wardly inclined path as the fingers move away
from the material to separate the material from
the conveyor with only the trailing edge of the
material resting on the fingers thereby avoiding

_ dragging the faces of the materlal on the fingers

ing the doors 70 and 7 and inserting the arms

of a pick-up truck under the stack. After re-
moval of the stack of plates, the doors are re-
‘closed and as soon as the receiver M has been
filled with plates, the lever 83 is swung to oper-
ate the toggle connection to swing the walls 4
and 42 up for registration of the belts 4T with the
belis 24 of the carrier section B. ‘The plates re-
celved from the belts 39 on the belt 41 will now
be delivered to the belts 24 for discharge into the
recelver 8. The filled receiver M is then pulled
out to one side of the carrier structure, as shown
by dotted lines in Figure 3, and, after opening of
the doors 10 and 74, a pick-up truck will pick up
the stack for transport to its destination.

As the plates are discharged from the respec-
tive conveyor belts they will pass over the upper
end of the guide standards 14 and against the

~ position along

43

66

doors 18 and T{, the engagement of the plates -
with the inclined ends 88 of the standards 58 and -

#8 and the inclined end 87 of the standard 14
will cause them to move down accurately into .

alignment between the standards and the doors
o bulld up the stacks. As soon as one receiver
is filled, the lever 83 is manipulated for adjust-
ment of the conveyor structure for delivery of the
_plates to the other recelver. Referring to Fig-
ure 4, a board 3¢ with spacers or cleats 92 there-
on may be placed in the receivers, before fAAlling

60

65 = horizontal axis

thereof, to receive the plates, the ‘pick-up arms -

of a pick-up truck being then inserted below the

board to remove it with the stack from the )
70 as it is carried

receiver.

The stacking device or structure just described
is covered in our copending application Serial No.
564.738 filed November 23, 1944, which forms &
division of the present application.
. 1t will, of course, be understood

_sheet material, whereby

to the respective sur-

and thus avoiding damage
they carry relatively

faces of the material where
delicate coatings. ; -
3. The method of stripping sheét material from
a rack conveyor carrying the material in upright
an upper run thereof and swinging
the material at the end of said run around 8 hori-
zontal axis which comprises positioning the trav-
eling conveyor-in the pdth of sald material as the
material is swung to downwardly inclined position
for engaging the leading ends of the material and
rapidly pulling the material off of the racks while
the racks are moving away from the material and
at such a speed that the action of the air against -
the lower faces of the sheet material causes the
respective faces of the sheet material to remain
away from the racks while moving therefrom and
limits contact between the racks and material He-
ing stripped to the respective trailing edges of the
the material is floated

away from the conveyor and dragging of the rack-.

opposing surfaces of the material upon the racks = -

is avolded. : :

4. In the method of strippirg upright racked
work such as newly coated sheets from a travel-
ing conveyor having work snpportln'g members
moving along an upper run and swinging about
to & lower run.at the end of the

upper run, the steps of stccessively engaging the

outer, edges of the racked sheets with & diagonally

upwardly traveling surface moving away from the
downwardly sloping plane assumed by the work
about said horizontal axis toward
the lower run of said conveyor, carrying the en-
gaged edge of each sheet diagonally upwardly and -

_ outwardly on sald traveling surface and thereby

effecting a progressively increasing spaced rela-

that various 75 tion between the major area of the sheet and its
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supporting member while the opposite edge of the
sheet moves downwardly with and relative to the
supporting member until the sheet lies flat upon
the traveling surface, and moving the traveling -

surface at such a speed relative to the speed of &.

travel of the supporting members tiiat transfer of
the sheets as aforesaid is effected without slipping
the coated surfaces of the sheets relative to either
. the supporting members or the traveling surface

but rapidly enough to avoid contact of any sheet 10

by a following supporting member or sheet of ma-

terial, whereby scratching or scraping of the coat-
‘ed surface of the sheets in the course of stripping
" is effectually avoided.

5. In combination with a conveyor carrying 15

. spaced upright fingers along an upper run thereof
and swinging said fingers down around a horizon-
tal axis at the end of said run, an unloader for
said conveyor including a stripper positioned at

‘the end of said conveyor at a level below said 2p

upper run and out of the path of said fingers but -
arranged to receive the leading edges of sheet
material carried by the respective fingers as the
material and ‘the supporting fingers assume a

-downward inclination, and means for driving said ¢35

. stripper at a speed sufficient to pull each piece of
sheet material from the fingers before the next
adjacent finger contacts the pulled material, the
speed of swinging movement of the fingers sup-

porting the pieces of sheet material being pulled 39

‘therefrom being such that as the fingers recede
the outer portions of the fingers swing away from
-the respective pleces of sheet material and only
the rear edges of the pieces of sheet material con-

tinue to have contact with the fingers while there 35

- 18 relative movement between the respective
fingers and the material as the latter moves with
the stripper away from the fingers, whereby to
avold dragging of the finger-opposing surfaces of

“the pieces of sheet material upon the fingers while 40

in stripping relative motion.

6. In combination in apparatus of the char-
acter described, including a work conveyor hav-
ing supporting members for advancing - work

upper run thereof and for swinging the work
pieces about a horizontal axis to a downwardly
inclined position at the end of said run, a stripper
conveyor so positioned adjacent to said end of the

upper run as to successively receive the leading 50

ends of the work pieces after the work pleces have
attained the downwardly inclined position, said
stripper conveyor being adapted to swing the re-
spective engaged downwardly inclined work pieces

upwardly and away from the respective supporting 55

members while said mémbers swing downwardly
and rearwardly away fidm the work pieces, and
means for-driving said stripper conveyor at such
‘& speed relative to said work conveyor as to carry

the engaged ends of the respective work pieces 60

along therewith and effect separation of the work
- pieces from the supportlng members while the
trailing ends of the respective work pleces move
downwardly in the swinging movement 'of the

respective members until the work pieces are re- 9%
“ the stripping conveyor and the su

ber is at the edges of the plate until the plate
- has attained the full momentum-of the stripping
- conveyor, whereby scratching or marring of the
? treated surface of the plate while transferring.
- from the treating conveyor to the stripping con-
-veyor is etl’ectua.lly avoided.

conveyor and assuring that by the time the work . - -
pieces come to restfully upon’ the stripper con- 7 -

spectively disposed on the stripper conveyor and
moved onward for delivery before the next ad-
Jacent advancing member can contact the newly

stripped work piece, whereby to substantially 70

avoid relative dragging or slipping movement of
the areas of the work pieces intermediate their
ends and the supporting’ members or the stripper -

veyor their onward momentum will equal that of
the stripper conveyor. -

- 7. In combination in apparatus of the char-
acter described including a work conveyor having
fingers for advancing work pieces in upstanding
racked relation along an upper run of the work
conveyor and for swinging the work pieces to
downwardly inclined position at the end of said
upper run, a stripper conveyor so positioned ad-
Jacent to said end of the upper run as to succes-
sively receive the leading ends of the downwardly
inclined work pieces, and means for driving sald
stripper conveyor at such a speed relative to sald
work conveyor as to pull each work piece by its
leading end- to swing the work piece away from
the respective supporting finger with a swinging
separation action and withdraw the trailing end of
the work piece before the next adjacent finger can
contact the work piece but after the work plece
has attained the momentum of the stripper con-
veyor so that relative dragging or slipping con-
tact between the face of the work piece and either
the work conveyor ﬂngers or the stripper con-
veyor is avoided.

8. In combination with a treating conveyor for
handling coated plates through a treating oven
or the like while supporting the plates edgewise
in a substantially upright position and having up-
standing supporting members thereon against
which the plates are leaningly supported in the

_ treating run of the treating conveyor, said mem-.
. bers swinging down and in reverse about a hori-
- zontal axis at the end of the treating run of the

treating conveyor, a stripping conveyor mounted

-on an upwardly inclined plane and traveling up-

wardly therealong from a position below the
downwardly swinging plates on the supporting
members and with its upper end located substan-
tially beyond the treating conveyor, the inclined
surface of the stripping conveyor.being so dis-

‘posed with relation to the pdath of swinging move-

ment of the plate-supporting members as to en-
gage the leading edges of the treated plates suc-

_ cessively as the plates are carried by the down-
pleces in upstanding racked relation along an 48

wardly swinging supporting members into e
downwardly inclined position wherein the respec-

tive leading edges of the inclined plates rest

against the stripping conveyor, and means for
driving the stripping conveyor at such a speed

‘relative to the treating conveyor that the lead-

ing edge of each successive plate is carried up-
wardly and outwardly by the stripping conveyor

‘to swing the plate away *from the associated sup-

porting member while the plate fulcrums at its
leading edge on the stripper conveyor and at its
trailing edge on the supporting member and the

supporting member swings away from the plate.

until the stripping conveyor has advanced the

-Plate to such an extent that it entirely leaves

the supporting member and is carried wholly by
the stripping conveyor, the relationship being

-such that relative sliding motion between the
face of the plate and the stripping conveyor and -
‘the supporting member is prevented because all

engagement between the plate being stripped and
mem-
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