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17 Claims.

This invention relates to sheet-handling ap-
paratus, and more particularly to apparatus for
piling sheets and weighing the piles.

It is among the objects of this invention to pro-
vide sheet-handling apparatus which forms piles
of sheets and transfers the. piles to welghing
mechanism without the use of a crane or the like,
and which is fast and efficient in operation.

The preferred embodiment of the invention is
illustrated in the accompanying drawings in
which Fig. 1 is a plan view, broken away in part,
of the sheet-handling apparatus; Fig. 2 is an en-
larged vertical longitudinal section taken on the
line IT—II of Fig. 1; Fig. 3 is an enlarged verti-
cal transverse section taken on the line IIT—IIT
of Fig. 1; and Fig. 4is an enlarged detail in trans-
verse section taken on the line IV—IV of Fig, 2
and showing a portion of the weighing scale.

In accordance with this invention metal sheets
are fed in succession between adjustable side
guards where they drop down onto an elevator
and form a pile. . The elevator is then lowered
to deposit the pile on an endless conveyor that
travels transversely of the elevator and carries
the pile to a point above the weighing scale on
which the pile is deposited by lowering the con-
veyor. After the pile has been weighed it is re~
moved from the scale in any suitable manner,
such as by an overhead crane.

Preferably, the conveyor comprises a plurality
of parallel chains the upper portions of which ex-
tend through the elevator which is formed in
horizontally spaced sections. Likewise, the scale
is preferably formed in sections that project
above the tops of the chains when the latter are
in their lower position. By raising and lowering
the chains a pile of sheets carried thereby can be
carried to a point above the scale and then
deposited thereon for weighing. The setting in
operation -of the various parts of the machine
may be entirely automatic or only partly so, as
desired. T

. Referring to the drawings, two  parallel’ side
guards { are slidably mounted at their ends on
transverse hollow supporting members 2 open at
their bottoms and mounted on a suitable founda-
tion at each end of a pit 3. These side guards
are for receiving metal sheets from delivery
means 4, indicated in broken lines in Fig. 1, and
for holding them in vertical alighment as they
settle down between the guards. As shown in
Fig. 3, the upper portions of the side guards are
preferably inclined upwardly and away from each
other to facilitate receiving the sheets between
them, and their lower vertical walls are provided

4

(CL 214--2)

with vertical ribs § that space the sheets from
those walls to permit the rapid escape of- air lat-
erally from beneath the sheets so that they will
quickly settle into place. The ends of the side
guards are rigidly mounted on open-end hoxes
6 that surround supporting members 2 along
which they are siidable. Secured to the bottom
of each box and projecting upwardly into the ad-
joining supporting member is a nut T threaded
on one end of a screw 8 journaled at its ends in 39
‘the supporting member. The ends of the screw

are reverse threaded so that when they are turned

by a motor 9 through a shaft 11 extending from
one screw to the other, the side guards are
quickly adjusted toward or away from each other 135
to accommodate sheets of different widths,

To catch and support the sheets as they settle
down between the side guards, so as to form a
pile, an elevator (2 is mounted below the guards
beneath the space between them, as shown in gg
Figs. 2 and 3. This elevator is formed from a
pair of parallel heams 13 extending lengthwise
of the side guards and each supporting a plural-
ity of horizontally spaced uprights or pedestals
14, the opposing pedestals on the two beams be- 95
ing arranged in pairs with their tops connected
by a series of horizontally spaced tables (8.
Rigidly mounted in the table farthest from deliv-
ery means 4 is an upwardly extending post 17 :
that serves as & stop for the sheets advancing 3o
between the side guards. To reciprocate the ele--
vator vertically, heams {8 are mounted on a pair
of screws 18 that extend downwardly through
screw boxes 19 by which the screws are raised
or lowered when shafts 21 are turned by & motor 35
22 through its drive shaft 23 and a speed-reduc-
ing unit 24. .

‘When a pile of sheets has been formed on the
elevator 1t is lowered onto & conveyor 26 by which
it is carried laterally away from the elevator in 49
a substantially horizontal plane, as indicated by
the arrow, to receiving means. Preferably, the
conveyor is in the form of an endless belt formed
from a plurality of parallel horizontally spaced
endless chains 27 the active upper portions of 44
which travel horizontally and transversely of the
elevator between the pedestals {14, These chains
extend around sprockets 28 mounted on psarallel -
shafts 29 and 30.disposed on opposite sides of
the elevator, shaft 28 being adlacent the eleva- g
tor and shaft 30 being spaced some distance
therefrom and driven by a motor 31. There is
slack in the chains for a purpose about to be de-
scribed, and therefore to prevent the upper por-
tions of the chains from sagging to an undesir- -
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D
able extent they ere supported by bars 32 ex-
tending longitudinally therecf. Guide strips 83
are attached to both sides of each bar and pro-
ject sbove it to prevent the chain supported
thereby from slipping off the sides of the bar.
Eaclhr bar 82 is supported centrally and at its
ends adjacent the sprocket shaft 86 by two pairs
of levers 34 pivotally connected at their ends to
the bar and to bearings 85 mounted on parallel
beams 36 and 37 suitably supported at their ends
in the pit. Pivotally connected to the other end
of each bar is g pair of levers 88 the lower ends
of which are rigidly mounted on a shaft 89 ex-
tending transversely of the bars. Connecting the
ends of any two adjacent bars near shaft 8% is
short shaft 46 (Fig. 1) on which the inner end of
& link 41 is pivotally mounted. The outer end of
the link is provided with a circular opening in
which is journaled an eccentric ‘disc 42 rigidly
mounted on & shaft 43. This shaft Is driven
through a gear unit 46 by a2 -motor 48 controlled
by en electric brake 47, and when the two bars to
which the link is connected are moved longitudi-
nally, the rest of the bars are moved in the same
manner because they are all connected to sheit
89 by levers 88. When the bars are moved length-

wise by the link 41 they are also moved vertically -
" by virtue of pivoted levers 34 and 38.

Thus,
movement of the bars {o the right, as viewed in

Fig. 8, raises the bars and chains, and movement

to the left lowers them. Link 4{ isof such length
that at no time doss it permit the bars to drop
to a level substantially lower than that shown in
Fg. 3. ’

To permit the pile of sheets to be weighed with-
out having to remove it from the conveyor and
place it on a scale at & remote polnt, weighing
scale Bf 1s assoclated with the conveyor between
the elevator and sprocket shaft 80. The drawings
show only the upper portion of the scale which
Includes & peir of parallel beams 52 ewiending
transversely of the chains between their upper
and lower portions. Rigldly connecting the tops

of these beams is a plurality of plate sections 83 -

eaclr of which is provided with & pair of upwardly
extending spaced parallel flanges 54 between
which one of the bars §2 and & chain are lcosely
disposed. When. the chains are in their lower
position, as shown in Fig. 3, the flanges project

above the tops of the chains. Beams 52 rest on.

the usuel weighing mechanism levers (not
shown), and are steadied in position by lnks 58
flexibly connecting them io breckets 57 snd 58
mounted on beams 36 and 59, respectively,

- As the chains are normally below the top of
flanges 64, it Is necessary ¢c raise them before g
plle of sheeis can be carried %o 2 point sbove the
scale. Therefore, motor 46 must be set in opera-
tton to give shaft 48 & half turn in order to puil
link 41 to the right.
automatically by & member, such as the pile of

sheets, moving with the conveyvor and actuating .
2 Hmis switch 8§ that is mounted on one of the.

2le beams, as best shown in #Fig. 4. The switch

iz conneected by wiring, not sirown, to motor 46 in
itable menner, and is actuated when s plie

zts, shown in broken lines, strikes and de-~
=3 o roller 82 projecting sbove the top of the
e coaveyor. The rolier is journaled in one

oied to the free end of an srm 88
snafs $9 Jowranled In brackeis 59

This is preferably done -

2,184,878
- mounted on the scale beam supporting the switch.

Projecting inwardly from this shaft is an arm 68
which is pivoted to the lower end of a link 71 the
upper end of which is pivoted to the free end of a
lever 72 rigidly connected to the actuating shaft
73 of the switch. To bias roller 82 upwardly, a
counterweight 74 is suspended from arm 88, while
the distance the roller projects above the lowered
chains iIs controlled by an adjustable stop 76 in
beam 82 directly below arm 9.

There are several of these switch-actuating
rollers 82 disposed ai spaced intervals along the
scale, and each is operatively connected to shaft
87 so that regardless of the length of a pile of
sheets, or of its position on the conveyor, it will
strike one of the rollers and actuate the limit
switch. The switch closes the circuit of motor 48
to start the motor, but as soon as shaft 43 has
made & half turn so that eccentric 42 has moved
Hnk 4f to.its outer or right-hand position, the
circuit is broken by any suitable means, such as
& limit switch, and brake 47 stops the motor so
that the bars will remain in their upper position.
When the bars are up the tops of the chains are
above flanges 84, as shown by the broken line, in
Fig. 3, and the pile of sheets lifted by the con-
veyor proceeds {0 move over the scale. .

When the entire pile reaches a point above the
scale the conveyor is lowered to deposit the pile on

the scale. This is done automatically when the 5

pile depresses any one or more of several rollers
77 journaled in the ends of levers 18 pivoted in
double walled portions 79 (Fig. 1) of certain of
the upright flanges $4. The levers are connected

- by mechanism like that just described to a Hmit

switch 8! mounted on the scale beam below them

‘and suitably wired to motor 46. When this switch

is -actuated motor 46 throws link 41 toward the
conveyor, which lowers the conveyor belcw the
top of the scale.

It is preferred to cover the sprockets o.1 shaft
29 with a stationary platform 82 mounted n up-
righé supports 83. To permit access to be easily
gained to any part of the piler, a platforin 84 is
connected along one edge to the side guard ad-
Jacent platform 82, snd is provided wit . rollers
86 under its opposite edge so that it will roll back
and forth on the stationary olatform as the side
guards are adjusted lateraily. .

.In operation sheets are fed in succession Be- 3t

tween the side guards sbove the top of the raised
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elevator so that each successive sheet wiil settle .

down onto the preceding one and form a pile.
When the pile is completed the elevator is lowered
until the tops of its tables are below the tops of
the chains which are in their lower position,
whereby the pile of sheets on the elevator is de~
posited on the chains. The conveyor is then set
in motion and the pile is carried away from the
clevator and toward the scale,

On approaching the scale the pile depresses
rollers 62 whereby Hmit switch 81 is sactuated to
cause motor 46 to move the bers toward it so as
to 1ift the top of the chains above the top of the
scaie. The plie of sheets then coniinues $o move
foward the seale and staris across if, but before
it reaches the ofher side it depresses roilers 77
which ¢rip switch 8§ to eause motor 48 to lower
the conveyor. As the cheains drop below he top
of fanges 54 the pile is devosited on the scale
where i is weighed. Tt is then removed by any
suitable mesns, such as by an overhead crane,

The conveyor has been descriped as receiving:

piles in lis lower position, but withous exceeding

the scome of thls Invention it s pragitle 2077 The
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conveyor to receive a pile in ifs upper position,
lower it onto the scale, and then rise again before
receiving the next pile.

With apparatus constructed in accordance with
this invention sheets of various lengths and
widths can be quickly piled and welghed without
any intermediate handling by a crane or the like.
The piling, transfer to the scale and weighing
are carried out in regular sequence without con-
{fusion or delay.

According to the provisions of the patent stat-
utes, I have explained the principle and mode of
operation of my invention, and have illustrated
and described what I now consider to represent
its best embodiment, However, I desire to have
it understood that, within the scope of the ap-
pended claims, the invention may be practiced
otherwise than as speclﬁcally illustrated and
described.’

I claim:

1. Article-handling apparatus comprising
means for forming a pile of articles, weighing
means spaced therefrom, an:endless . conveyor
traveling from said pile-forming means to said
weighing means and permanently mounted there-
between, means for lowering sald pile-forming
means to deposit said pile on said conveyor,

means for actuating said conveyor to cause it to

convey said pile to a point above said weighing
means, and mesans for lowering said conveyor to
deposit said pile on said weighing means.

2. Sheet~handling apparatus comprising an
eéndless conveyor adapted to receive a pile of
sheets at a receiving station, a weighing scale
spaced from said station and associated with said
conveyor, means for driving said conveyor to
cause it to convey sald pile of sheets from said
station to a point above said scale, and means
for effecting relative vertical movement between
said-conveyor and scale to cause the pile of sheets
to be deposited on the scale. :

3. Sheet-handling apparatus comprislng a con-
veyor adapted to receive a pile of sheeté at a
receiving station, & weighing scale spaced from

5 sald station and associgted with said conveyor,

means for driving said ‘conveyor to cause it to
convey sald pile of sheets toward sald scale,
means for raising said conveyor as it approaches
the scale to lift said pile above it, and means for
lowering the conveyor when said pile reaches a
point above the scale to deposit the pile thereon.

4. Sheet~ handling apparatus comprising an
endless conveyor beit-having upper and lewer
portions, means supporting said upper portion,
said upper portion being adapted to receive a pile

of sheets at a recelving station, a weighing scale.

spaced from said station and normally projecting
above the belt, means for raising said supporting
means to raise the top of the belt above the scale,
means for driving the belt to cause it- to carry
said pile of sheets to & point above the scale, and

means for lowering said supporting means to-

deposit said pile on the secale.
5. Sheet-handling sapparatus comprising an

5 endless conveyor belt formed from a plurality of

spaced parallel endless chains adapted to receive
a pile of sheets at a receiving station, sprockets
for driving said chains, a weighing scale spaced
from said station and projecting upwardly be-
tween said chains, means for rotating said
sprockets to cause said chains to convey said pile
of sheets from said station to a point above said

‘scale, and means for lowering said chains to

deposit said pile on the scale.
6. Sheet-handling apparatus comprising an

3

-endless conveyor beif, fofrhed from & plurality of

spaced parallel endless chains adapted to receive
& pile of sheeis at a receiving station, sprockets
for driving sald chains, & weighing scale spaced
from said station and projecting upwardly be-
tween and normally above sald chains, means for
rotating said sprockets {c cause said chains to
carry said pile of sheets toward sald scale, means
for raising said chains as said pile approaches the
scale- to lift it -above the scale, and means for
lowering the chains when said pile reaches a
point above the scale to deposit the pile thereon.

1. Sheet-handling apparatus comprising an
endless conveyor belt formed from a plurality of
spaced parallel endless chains having upper and
lower portions,; means supporting said upper por-
tions, said upper portions being adapted to re-

. ceive & pile of sheets at a recelving station, a

weighing scale spaced laterally from said station
and projecting upwardly between and normally
above said chains, means for raising said sup-
porting means to raise the top of the chains above
the 'scale, means for rotating said sprockets to
cause the chains to carry said pile of sheets to a
point above the scale, and means for lowering said

'supporting means to deposit said pile on the scale.

/8. Sheet-handling apparatus comprising an
endless conveyor belt having upper and lower por-
tions, means supporting said upper portion, said
upper portion being adapted to receive & pile of
sheets at a recelving station, a weighing scale
spaced from sald station and normally projecting
above the belt, means for driving the belt to
cetse it to carry said pile of sheets toward the
scale, means actuated by sald pile as it gpproaches
the scale for raising said supporting means to
raise the top of the belt above the scale, and
means actuated by the moving pile for lowering
sald supporting means when the pile is above the
scale for depositing it thereon.

9. Sheet-handling apparatus comprising an
endless conveyor belt formed from a plurality of
spaced parallel endless chains having upper and
lower portions, & plurality of bars extending lon-
gitudinally of the chains and supporting said
upper portions thereof, said upper portions of

the chains being adapted to receive a pile of sheetg

af a recelving station, a weighing scale spaced
laterally from said station and projecting up-
wardly between and normaliy above the top of
the cheains, and means for ralsing said bars to
1ift the top of the chainz above sald scale.

10, Sheet-handling apparatus comprising an
endless conveyor belt formed from & plurality of
spaced parallel endless chains having upper and
lower portions, a plurality of bars extending lon-
gitudinally of the chains and supporting said

_upper portions thereof, said upper portions of

the chains being adapted to recelve g pile of
sheets at a receilving station, a welghing secale
spaced laterally from said station and projecting
upwardly between and normally above the top of
the chaihs, supporting members below szid bars
and spaced therefrom, levers pivotally connected
at their ends to said members and bars, and
means for moving the bars longitudinaily.

11. Sheet-handling apparatus comprising an
endless conveyor belt formed from a plurality of

spaced parallel endless chaing having upper and

10
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lower portions, & plurality of bars extending lon- -

gitudinally of the. chains and supporting said

upper portions thereof, sald upper portions of

the chains heing adapted to receive a pile of.

sheets at a receiving station, & welghing scale

_ spaced laterally from said station-gand projecting
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upwardly between and normelly above the top of
the chains, supporting members below seid bars
and spaced therefrom, levers pivotally connected
at thei~ ends to said members and bars, & lnk
pivotally connected to one end of the bars snd
extending longitudinally therefrom, and means
for reciprocating said Hnk,

12, Sheet-handling epparatus comprising an
endless conveyor kelt formed from a pluraiity of
spaced parallel endless chains adapted to recelve
a pile of sheets at a receiving station, 2 weighing
scale spaced from said station and having @

- flange projecting upwardly beside each chezin

and..normelly above it, means for driving said

. chains to cause them to convey safd pile of sheets

toward sald scale, means for raising the top of
the chains above the top of said flanges es said
bile approaches the scale, and means for lowering

the chains below the top of said fanges to deposit

said pile thereon, -

- 13. Sheet-handling apparatus comprising an
endless conveyor velt formed from o plurality of
spaced parallel endless chains adapted to receive
a pile of sheets at & receiving station, g weighing
scale spaced from said station and having g
flange projecting upwardly beside each chain znd
normally above it, means for driving said chains
to cause them to convey said pile of sheets toward
said scale, electrically operated means for ralsing
and lowering said chains to move their upper
surface above and ‘below the top of the flanges,
electric switches for controlling said electricaily
operated means, and means disposed in the path
of said pile of sheets and adapted to be moved
thereby for actuating seid switches.

14. Sheet-hendling apparatus comprising en

endless conveyor belt formed from g plurality of
spaced parellel endless chains adapted to receive
5 pile of sheets at & receiving station, & weighing
scale spaced from said station and having & flange
projecting upwardly beside each chain and nor-
mally above it, means for driving seid chaing o
cause them to convey said pile of sheets toward
sald scale, electrically operated means for raising

-and lowering said chains to move thelr upper

surface above and below the top of the flanges,
electric switches for controlling said electrically
operated means, switch-actuating mesns disposed

L o 2,184,878

In the path of said plle of sheets and adapted to
be actuated by the pile as it approaches the scele,
and switch-sctunting means disposed in said path
and adapted to be aciusted by said pile after it
reaches & point above the scale, -
. 15, Sheet-handling appsratus comprising o
vertically movable support, & plurality of hori-
zontelly spaced members mounted thereon and
adepted to receive g pile of sheets, a plurality of
horizontally spaced endless conveyor chains ex-
tending trensversely of sald members between
them, a weighing scale spaced laterally from said
members, means for lowering said support to de-
posit sald pile on gald chains, means for driving
the chains to cause them to convey said pile to 2
point above sald scele, and means for lowering
the chains to deposit the plle on the scale,
18. Sheet-hendling apparatus comprising s
pair of side guards for guidihg successive pleces
of sheet material as they are fed lengthwise be-
tween the guards, an elevator mounted below
and between said guards for catching said sheets
to form g plle, & weighing scale spaced laterally
irom the elevator, 2n endless conveyor traveling
from said elevator to said scale, means for lower-
.ing said elevator to deposit said pile of sheets on
the conveyor, means for actuating the conveyor
to cause it . to convey saild pile to a point ebove
the scale, and means for lowering the conveyor
to deposit said pile on the scale. o
17. Sheet-handling apparatus comprising s
pair of laterally adjustable side guards for guid-
ing successive sheets as they are fed lengthwise
between the guards, an elevator mounted between
the guards, for. catching and -supporting said
- sheets to form -a pile, the upper portion of the
elevator belng in the.form of spaced tables dis-
posed in. 2 line extending lensthwise of the ele-
vator, s weighing scsle spaced laterally from said

elevator, a plurelity of horizontally spaced endless &

conveyor chains extending transversely of the
elevator between seid tgbles, means for lowering
said elevatqr to deposit sald piie of sheets on said
chalns, meghs for driving the chains to cause
them to convey said piie %o 2 point above the
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scele, and means for lowering the chains to de-

posit the pile on the scale. :
HOWARD H. TALBOT.



