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This invention rélatés to an apparatus for
handling metal sheets Morg partlcularly it has
to do with an apparatus for feéding sheets through
a treating mechanism’ and then depositing them
upon othe1 feedmg neans to be»fed through a
pass through one of the' mechamsms enclwrse and
through the other mechamsm laterally While
the apparatus of the present 1nvent10n is capable
of use in many 51tuat10ns it Wlll ke deseribed
particularly in refation to an apparatus for pring-
ing metal sheets and th > conugatmo them

feed type through wh1ch the sheets are fed end-
wise, and wherein® the corlugatlng mechamsm is
of the side feed type through which the sheets are
fed brosdside.

The corrugatmg machine 1s onte’ whlch is gvail-
able on the open marKet and it consists of two
rolls mounted in housmgs and havmg a su1tab1e
drive. Three banks of dies are set into the sur—
face of the rolls to' form'the corrugatlons Itis of
great 1mportance that the sheets enter the bite of
the rolls at &' celtaln tlme in order that the cor-
rugations beé properly placed upon the’ sheets
In this connectiot it has been’ standald practrce
to’ provide a slopmg feed table sloplng upwardly
to the bite of the rolls: The ‘sheet is fed upwardly
on the feed table by a' serles of dogs secured to

chains spaced’ over this' feed table; and the dogs .

push’ the shéets up’ the' feed table into the’ bite
of the rolls at the’ proper tlme by virtue of being
synchronized’ w1th the'roll dr1ve

The printing device’ d.lscharges the’ prmted
sheets over the féed table for the corrugator and
it is necessary that' the’ printed’ sheets be de-
posited on the corrugator feéd table between the
dogs of the feed’ table chalns in p1ope1 timing
50 that one shéét’ is placed between each set of
dogs. Thetefore] means§ must e prov1ded to per-
mit the feed of shééts'inito the printing apparatus
in timed relatlon to the operation of the corru-
gating apparatus s0' that® sheets will issue from
the printing’ apparatusm properly timed relation
t0 'the operdtion of the’ corrugator apparatus

W1th the foregoing considerstions’ in mind,- it
is' an object of the present mventmn to prov1de
an apparatus for the purpose descrlbed wherein
sheets will be fed to the’ prlntmg apparatus in
timed relation to the :operatmn of the corrugatmg
apparatus.- It is° another obJect of the’ present in-
vention to prov1de n *arr ement’ whereby the
sheets 1ssu1ng fr tmg apparatus_ wlll
be suspended-abové the corrugator feed table, ghd

Will ‘be- deposited upor-the’ corrugator feed  tabie
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"so as to be abutted by successwe series of lugs on

the corrugator feed table

It is still another obJect of the invention to pro-
vide various adJustments s0 that the apparatus
will functlon equally well with sheets of different
gages, and so that the sheets will be fed properly
regardless of their length It is understood in the
art that sheets must be placed in'certain positions
with respect to the' corrugatmg apparatus in
order to wear the corrugatmg dies'evenly. There-
fore, sheets of different lengths have to be placed
in a different relation with respect to the corru-
gator fed table,

It is still anothe1 obJect of the invention to
provide an’ apparatus‘ 1S”outlined which will be
relatively simple in e nstructron and will not be
likely to get out of order so that maintenance on
it will be low. A st111 fulther obJect includes the
provision of an apparatus which will require a
minimum of operat1nrr ‘personnel, and which will
not advelsely affect the cost of the printing and
corrugatmg operatlons
I shall describe in greater detall hereinafter, or
which will be apparent to one skilled in the aré
upon reading these specrﬁcatrons I accomplish by
that certain constructlon and arrangement of
parts, of which'I shall now descrxbe an'exemplsry
embodiment.

Reference’ 1s made to the drawings’ forming a
part hereof, and in whlch )

Figure'1 is a plan view of an apparatus aceord-
ing to my. 1nvent10n ‘

Figure 2'is'a side elevatwnal view of the same;

Figure 3 is a fragmentary cross sectional view
on an enlarged scale’ taken on a line 3—2 of
Figure 1;

Figure disa plan view of the feéd-out table for
the printing. apparatus o1l an enlarged scale;

Figure 5 i5' a flagmentary elevational view of
the right hand end of thé same;

Figure 6 is a fragmentary cross sectional view
of the same taken oh a line’ 6—6 of Figure 4;

Figure Tis a fragmentary detalled plan view of
the bumper element at the right hand end of
Figure 4;

Figure 8 .is a wiring d1agram, )

Figure 9'is a cross, sectmnal view through the
corrugator feed table taken on a hne 9—¢ of Fig-
ure 2 on a greatly enlarged scale

Figure 10 is a. cr 0SS sectmnal view taken on the
line 16—i Oof Flgure 9,

‘of my invention I pro-
vide a ﬁrst treatmg ap aratus which may be a
printing- dévice, and’ indicated" generally at A,



2,662,630

3

through which the sheets are fed endwise. A
feed-in table for the first treating instrumen-
tality is shown at B. A feed-out table, for the
sheets issuing from the first treating instru-
mentality, is indicated at C; and a feed-iri table
for the second treating instrumentality is indi-
cated at D. The second treating instrumentality
itself is indicated at E. The apparatus A is be-
ing described herein as a printing device for
the sheets, although as pointed out above, it
could be any treating device through which
sheets pass endwise. Similarly, the apparatus
at E has been described as a side feed cofrugat~
ing device, but it could be any other side feed
sheet treating apparatus, so that while in the de-
scription I shall refer to the printing device and
the corrugating device, it will be understood that
these are not words of limitation.

Coming now more specifically to the feed ta-
ble B, this is & powered roller feed table. It is
provided with a plurality of steel rolls 10, mount-
ed in pillow blocks {1, on the framework 12, and
driven from the motor 13 through the sprockeis
and chains {4 and {5 respecfively. A side guide
16 is provided, which is mounted by means of
nuts {7 on the lead screws {8 by means of which
the guide can he moved transversely of the feed
table. The screws i8 are connected by a means
of a belt or chain {9, and both screws together
may be operated by means of the hand wheel 20
to move the side guide i6 transversely of the
feed table. On each side of the feed takle there
are racks 21 for sheets to be treated, and as
shown in Figure 1, if sheefs are piled on the
racks at the lower part of the figure, the side
guide {16 will be placed as shown. In the mean-
time, additional sheets will be stacked on the
racks at the upper side of the figure, and when
the stack at the lower side is completed, the side

guide 16 can be moved transversely of the ma- .

chine, and sheets can then be fed from the other
side of the machine.

As the sheets are fed on to the table in the
position indicated at 22, they abut against an
end stop member 23.

As best seen in Figure 3, the end stop member

i23 is mounted on a bell crank 24, which is piv-
oted at 25, and is actuated by the plunger 26 of
the solenoid 2%. When the solenoid is energized

the end stop 23 is dropped below the lower sur- |

face of the sheet 22, so that under the influence
of the rolis {8, the sheet 22 will be advanced into
the printing machine. As also clearly seen in
Figure 3, a bellmouth guide 28 is provided to
guide the sheets into the unit A, and also to pre-
vent sheets with up turned ends from jumping
over the stop 23 when the latter is in the up
position. The stop 23 is free of the solenoid
plunger 26 so that release of the solencid will
not interfere with the stop 23. The stop 23 is
withdrawn by the solenoid long enough for the
leading end of the sheet to pass over it, and
then the solenoid may be released and the
weight of the sheet will hold the stop 23 down
until the entire sheet has passed over it, at
which time the stop will again return to the po-
sition at Figure 3.

The mechanism A will not be described be-
cause it is not a part of the invention, and in the
embodiment illustrated it is a standard end feed
printer which is available on the open market.

The next element of the appartus to be de-
scribed is the feed-out table C for the printer,
which receives the sheets as they issue from the
printer and holds them until the proper time
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for depositing them on the feed table D for the
corrugator,

The feed-out table C is best seen in Figures
4-7 inclusive.

The feed-out table C is mounted on a frame-
work indicated generally at 20. It includes the
pulleys 31 over which the belts 32 pass. Belt
tightening devices, as generally indicated at 33,
are provided. Beftween the rolls 31 there are a
series of billy rolls 34, which maintain the bot-
tom run of the belt fiat. Between the billy rolls
are a series of iron castings shaped to receive
coils of wire to form electro-magnets 35. At the
entrance end of the machine there are provided
a series of rollers 36 arranged to support the
sheet from beneath as it issues from the instru-
mentality A until the leading end of the sheet
has been magnetized by the first electro-magnet
35, so that it may bhe supported from above by
the successive electro-magnets. Again a bell-
mouth guide 37 is provided at the entrance end
of the feed-out table C, and adjacent the en-
trance end there is provided the limit switch 28,
by means of which the electro-magnets 35 are
energized.

Thus, as a sheet issues from the instrumentality
A, the leading end of it passes over the rollers 36
and actuates the limit switch 38 which energizes
the electro-magnets 35. As the leading edge of
the sheet comes into contact with the belt 32, and
under the first electro-magnet 35, the sheet is
magnetized and begins to adhere, and from there
on the sheet is supported from above by the series
of electro-magnet 35. In the pecriicular embodi-
ment shown, there are two successive series of
belts 32, but it will be clear that a single pair
might in some instances be satisfactory. The
belts are driven by means of a motor indicated
at 40 in Figure 1, and also in Figure 2.

As best seen in Pigures 4 and 7 at the remote
end of the feed-out table C, there is provided a
bumper stop 41 which is yieldable by virtue of
the springs 42. It is mounted on a cross member
43 provided at each end with the nuts 44 engaging
the lead screws 45. The lead screws 45 at their
ends are provided with sprockets 46 and the
sprockets are driven by chains 47 engaging
sprockets on the hand wheel shaft 48. Thus, by
operating the hand wheel 49 the end stop mem-
ber 41 may be moved lengthwise of the tcble for
sheets of various lengths to control the position in
which they will be deposited upon the corrugator
feed table which is immediately below it.

Coming now to the.corrugator feed table, as
best seen in Figures 9 and 10, this table is sloped
upwardly toward the corrugating apparatus
which in these figures is assumed to be beyond
the right hand end of the figures. This table is
mounted upon g framework indicated generally
at 50 and includes a number of sprocket chains
51, which pass over lower sprockets 52 and upper
sprockets 53. These sprocket chains carry the
spaced lugs 54 which engage with the edges of a
sheet resting on the chains to advance the sheet
into the corrugator.. The upper sprockets 53 may
all be mounted upon a common shaft 58, which
shaft may be driven by a chain §6 from the cor-
rugator drive, not shown. All of the lower sprock-
ets 52 may likewise be mounted upon a common
shaft 57. Two limit switches are associated with
the corrugator feed table D, and one of these is
fllustrated in Figures 9 and 10 generally at 58.
The switch 58 has an actuating member termi-
nating in a roller at §9, which is positioned to be
abutted by one of the lugs 54 as it passes. When
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the lug 54 abuts the roller 59 it actuates switch
58. The switch 88, as clearly seen in Figures 9
and 10, is mounted on a member 89 provided with
& nuf 60, engaging a lead screw 61, which lead
screw may be operated by an operating handle 62.
Thus, by turning the handle 62, the nut 60, and
thereby the limit switch 58, may be adjusted with
respect to the table D.

Since the chains §1 will stretch somewhat in
use, provision is made for adjustment of the limit
switch and its associated parts as follows: a
bracket 80, pivotzlly mounted at 8i, rotatably
carries one end of two rods or hars 82 as well as
the lead screw 6i. The other ends of the rods 82
and lead screw 6 are rotatably mounted in a
block 83, welded or otherwise suitably secured to
a bracket 84. The bracket 84 is bolted at 85 to
a part of the machine frame provided with 3, slot
86. The bracket 84 carries one end of a. chain
back up channel 81, the other end of which is
secured to a bracket 88 mounted on the rods 82.
The switch mounting member 89 rides on the rods
82 under the influence of the lead screw 61 and
nut 60. It will now be clear that if the chain 51
stretches, the bolt 85 may be loosened and the en-
tire assembly just deseribed will pivot about the
pivet 81, whereupon the bolt 85 may be tightened
in a new adjusted position. In this way the
relationshin between the parts is maintained
throughout the adiustment, and failure of the
dogs to trip the switch is obviated.

While only a single switch 58 is seen in Figures
9 and 10, it will be understood that the structure
there shown is duplicated in connection with one
of the other cheins. In Figure 2 the two corre-
sponding hand wheels 62 are equally visible,

"Referring now to the diagram of Figure 8 the
reference numerals heretofore uised have again
been applied. In view of the duplication of the
switch 68, and the different functions of the two
switches, one of these has been labeled 58a in the
figure.

In Figure 8 then, the limit switch 58 is the one
which actuates the end stop 23 by energizing the
solenoid 271. A time delay device is indicated
diegrammatically in the circuit at TD, and it will
be clear that when one of the lugs 54 on the
chain 51 engages the limit switch 58, it closes a
circuit through the time delay device to the sole-
noid 27 causing the stop 23 to be withdrawn. The
time delay device simply maintainsg the solenoid
in energized condition long enough to insure that
the leading edge of the sheet is clearly over the
end stop 23. As soon as the time delay device
functions the circuit is again open and the stop
23 is simply held down by the weight of the sheet
pessing over it.

As the sheet issues from the device A ar_ld en-
gages the limit switch 38, a circuit is energized to
the electro-magnets 35, to energize them so that
they will support the sheet above the corrugator
feed table C. The relay R serves to keep the mag-
nets 35 energized after the switch 38 reopens
when the end of a sheet has passed thaj; point,
and until the leading end of the sheet is ready
for dropping by the action of the switch 58a.
‘The limit switch 88a, which as in the case of the
limit switch 58, is energized by one of the lugs
54, operates to open the circuit to the electro~
magnets 35 to de-energi~e them so that the sheets
drop from the feed-out table C onto the corru-
gator feed table D in proper relation to the lugs
54 thereon. ]

In the description which has gone before it will
be clear that the times at which the limit switches
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58 and §8c operate, are determined by ‘the gper-
ation of the corrugator, and various thicknesses
can be accommodated by adjustments of the hand
wheels 62. It has also been explained how the
Position in which the sheet is dropped down to
the corrugator feed table may be determined by
position of the end stop member 41. To assist
in the correct setting of the limit switches 53 and
58a, each of these is provided with a pointer 58b.
This may cooperate with 2 suitable calibrated
scale on the member 81. Also, in Figure 9, T
have shown the plate 18 which prevents the sheets
from sliding off the corrugator feed table, or
from sliding over the series of lugs 58 when they
are in the pesition shown at the left-hand end
of Figure 9.

In setting up the machine the gap in the rolls
of the corrugator is first set. Then the feed of
the corrugating machine is set in accordance with
the gauge of material being processed. The con-
trolling rheostat is generally marked off to sim-
plify this operation. Then the two limit switches
58 and 58a will next be set in accordance with
tables which will be issued to the operator:

To sumrmarize the -operation of the apparatus
a sheet placed on the feed table B moves up to
the sheet stop 23 and remains there until the
limit switch 58 is actuated by one of the lugs 54
on the sprocket chain of the corrugator feed
table D. When the stop goes down the sheet feeds
into the mechanism A and is there treated. The
sheet passes oub of the instrumentality A and is
held under the magnetic table -C. As it enters
the magnetic table C it trips ‘the limit switch 38
to energize the magnets. Tt continues on the
table C until it abuts against the sheet stop. 4.
It hangs there until the }mit switch 58z is
tripped by its next dog 54, whereupon the mag-
nets are de-energized, and the sheet falls onto
the sloping corrugator feed table between the
series of dogs. Thus, the sheet is positioned to
be fed into the corrugating apparatus in correct
relationship to the position of the rolls.

While I have described the invention in consid-
erable detail, this has been done by way of ex-
ample only, and it will be understood that nu-
merous modifications may be made in various
qetails without departing from the spirit of the
invention. I, therefore, do not intend to limit
myself otherwise than as set forth in the claims
which follow.

Having now fully described my invention what
I claim as new and desire to secure by Letters
Patent is:

1. In an apparatus for treating meta] sheets
wherein a succession of sheets is fed endwise
through s first treating apparatus and then lat-
erally through a second freating apparatus, 3
feed-in table for said second apparatus, a feed-
out table for said first apparatus disposed over
said feed-in table angd including means for hold-
ing a sheet in position over said feed-in table,
sald feed-in table having a number of chains
each carrying a series of lugs for engaging the
sheet edges, a switch element, associated with one
of said chains and having an actuating member
positioned to be operated by the lugs on said
chain, said switch element being operatively con-
nected to said holding means to release a sheet
held thereby so that it may drop onto said feed-in
table in timed relation to the operation of said
second apparatus,

2. In an apparatus for treating metal sheets
wherein g succession of sheets is fed endwise
through a first treating apparatus and then lat-
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erally through & second treating apparatus, a
feed-in table for said second apparatus, s feed-
out table for said first apparatus disposed over
said feed-in table and including means for hold-
ing a sheet in position over said feed-in table, a
feed-in table for said first apparatus including
end stop means to stop a sheet on said last named
feed-in table from entering said first apparatus,
means for operating the feed-in table for said
second apparatus in timed relation to said second
apparatus, means associated with said feed-in
table for said second apparatus for releasing said
holding means and said stop means in timed rela-
tion to the operation of said second apparatus.

3. The structure of claim 2 wherein said feed-
in table for said second apparatus comprises a
number of chains each carrying a series of lugs
for engaging the sheet edges, switch elements
associated with two of said chains and having
actuating members positioned to be operated by
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the lugs on the respective chains, one of said ~

switch elements being operatively connected to
said stop means, and the other being operatively
connected to said holding means.

4. The structure of claim 3 wherein said hold-
ing means on said feed-out table are magnetic
and wherein means are provided at the entrance
end of said feed-out table for energizing said
magnetic holding means, the switch element
which is connected to said magnetic holding
means being arranged to de-energize said mag-
netic holding means when said switch element is
actuated on one of said lugs.

5. The structure of claim 4 wherein said switch
elements are individually adjustable in the di-
rection of travel of said feed-in table so as to
accommodate sheets of different gage.

6. The structure of claim 5 wherein said feed-
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out table is provided with an end stop member,
said end stop member being adjustable longitudi-
nally of said feed-out table whereby said feed-
out table may handle sheets of different lengths.

7. The structure of claim 2 wherein said stop
member is maintained in its operative position
by gravity and is displaced from said operative
position by the action of a solenoid, and where-
in a time delay device is provided in the circuit
to said stop means to insure that when said stop
means are released the leading edge of a sheet
will pass over it.

8. An apparatus according to claim 1, wherein
said switch element is mounted upon ways, said
ways carrying also a back up member for said
one chain, and said ways being pivotally mounted
at one end and being adjustable at the other end
whereby the relationship between said switch
element and said one chain is maintained in spite
of adjustment to compensate for stretching of
said one chain.

9. An apparatus according to claim 8, wherein
said switch member is adjustable along said
ways by means of a nut on said switch member
and 3 lead screw cooperating therewith, said lead
screw being mounted in the same manner as said
ways to move as a unit therewith.

JOHN L. FREHOLM.
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