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UNITED STATES 

2,124,678 

PATENT OFFICE 
2,124,678 

SEE-ANDLNG APPARATUS 
Howard H. Talbot, Pittsburgh, Pa., assignor to 
United Engineering & Foundry Company, Pitts 
burgh, Pa., a corporation of Pennsylvania 
Application July 7, 1936, serial No. 89,376 

1. 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 weighing 
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. 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 I-II of Fig. 1; Fig. 3 is an enlarged verti 
cal transverse section taken on the line - 
of Fig. 1; and Fig. 4 is 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. - 

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 alignment 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 

the supporting member. 

f 

(C. 214-2) 
with vertical ribs is 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 boxes 5 
6 that surround supporting members 2 along 
which they are slidable. Secured to the bottom 
of each box and projecting upwardly into the ad 
joining Supporting member is a nut threaded 
on One end of a screw 8 journaled at its ends in 10 

The ends of the screw 
are reverse threaded so that when they are turned 
by a motor 9 through a shaft if extending from 
One Screw to the other, the side guards are 
quickly adjusted toward or away from each other is 
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 
ple, an elevator 2 is mounted below the guards 
beneath the space between them, as shown in 20 
FigS. 2 and 3. This elevator is formed from a 
pair of parallel beams 3 extending lengthwise 
of the side guards and each supporting a plural 
ity of horizontally spaced uprights or pedestals 
4, the opposing pedestals on the two beams be- 25 
ing arranged in pairs with their tops connected 
by a series of horizontally spaced tables 6. 
Rigidly mounted in the table farthest from deliv 
ery means is an upwardly extending post 7 
that serves as a stop for the sheets advancing 30 
between the side guards. To reciprocate the ele 
wator vertically, beams 3 are mounted on a pair 
of screws 8 that extend downwardly through 
screw boxes 9 by which the screws are raised 
or lowered when shafts 2 are turned by a 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 it is lowered onto a conveyor 26 by which 
it is carried laterally away from the elevator in 40 
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 45 
which travel horizontally and transversely of the 
elevator between the pedestals . These chains 
extend around sprockets 28 mounted on parallel 
shafts 29 and 30, disposed on Opposite sides of 
the elevator, shaft 29 being adjacent the eleva- 50 
tor and shaft 30 being spaced some distance 
therefrom and driven by a motor 3. 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 undesire 
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2 
able extent, they are supported by ba's 32 ex 
tending longitudinally thereof. Guide strips 33 
are attached to oth sides of each bar and pro 
ject above it to preveat the chain supported 
thereby from slipping of the sides of the bar. 

Each bar 32 is supported centrally and at its 
ends adjacent the sprocket shaft 36 by two pairs 
of levers 34 pivotally connected at their ends to 
the bar and to bearings 35 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 a pair of levers 38 the lower ends 
of which are rigidly mounted on a shaft 39 ex 
tending transversely of the bars. Connecting the 
ends of any two adjacent bars near shaft 39 is a 
short shaft (39 (Fig. 1) on which the inner end of 
a link 49 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 a shaft 43. This shaft is driven 
through a gear unit 46 by a motor 46 controlled 
by an electric brake 37, and when the two bars to 
Which the link is cofanected are noved longitudia 
inally, the rest of the bars are moved in the same 
manner because they are all connected to shaft 
39 by levers 38. When the bars are moved length 
wise by the link 4 they are also moved vertically 
by virtue of pivoted evers 34 and 38. Thus, 
movement of the bars to the right, as viewed in 
Fig. 3, raises the bars and chains, and movement 
to the left lowers ther?, ink (3A is of such length 
that at no time doas it permit the bars to drop 
to a level substantially lower than that shown in 
Fig. 3. w 

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 a renote point, Weighing 
Scale 5 is associated with the conveyor between 
the elevator and sprocket shaft 36. She drawings 
show only the upper portion of the scale which 
includes a pair of parallel beams 52 extending 
transversely of the chains between their tippe 
and lower portions. Rigidly connecting the tops 
of these beams is a plurality of plate sections 53 
each of which is provided with a pair of upwardly 
extending spaced parallel fanges 53 between 
which one of the bars 32 and a chain are cosely 
disposed. When the chains are in their lower 
position, as shown in 3ig. 3, the flanges project 
above the tops of the chains. Seanas 52 rest on 
the usual weighing mechanisa evers (not 
shown), and are steadied in position by links 56 
flexibly connecting then to breckets 3 and 58 
not inted on beans 36 and 59, respectively. 
As the chains are normally below the top of 

fanges 53, it is Recessary to raise then afore a 
sie of sheets can be carried to a point, shove the 

scale. Therefore, motor 3G must be set in opera 
tion to give shaft (38 as half Yin in order to pu 
ink to the right. 
2 tornatically by a member, such as the pile of 
sheets, noving with the conveyor and 3Ctuating 
3, 333rai, Switch 3 that is amousted Or one of the 

e earns, as icest shown in 3ig. 4. The switch 
onnected oy wiring, Ehot shown, to notor. 36 in 
i2hie nanner, and is actuated. When a pile 

its, soya in broken ines, strikes and de 
tes E. c2lex 32 projecting a cove the top of the 

c; a Sever 63 pivotally nounted at its opposite 
gas in a bifurcated end portion 64 (Sig. 1) of 

a c tie gight fanges 543. Svoted to his 
s Exe per end of a rod 35 he lower end 
is is gigge to the see 36 of an ear 33 

:rr, a s- d 32332 let 3:2 orgize: 33 gray'. ...rai -, as "on - ', Sel333'ssi : ), saz,33, SS 

this is preferatoly done 

9,324,373 
mounted on the scale beam supporting the switch. 
Frojecting in Wardly from this shaft is an arm 69 
which is pivoted to the lower end of a link the 
upper end of which is pivoted to the free end of a 
lever 2 rigidly connected to the actuating shaft 
23 of the switch. To bias roller 62 upwardly, a 
counterweight A4 is suspended from arm 69, while 
the distance the roller projects above the lowered 
chains is controlled by an adjustable stop 6 in 
beam 52 directly below arm 69. 
There are several of these Switch-actuating 

rollers S2 disposed at spaced intervals along the 
scale, and each is operatively connected to shaft 
6 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 66 
to start the motor, but as Soon as shaft 53 has 
made a half turn so that eccentric (32 has moved 
link 46 to its outer or right-hand position, the 
circuit is broken by any suitable means, such as 
a limit switch, and brake 4 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 54, as shown by the broken line, in 
Fig. 3, and the pile of sheets lifted by the con 
veyor proceeds to 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 
pile depresses any One or more of several rollers 

journaled in the ends of levers 8 pivoted in 
double Wallied portions 79 (Fig. 1) of certain of 
the upright flanges 53. The levers are connected 
by mechanism like that just described to a limit 
switch 88 mounted on the scale beam below them 
and Suitably wired to motor 46. When this switch 
is-actuated motor 36 throws link 3 toward the 
conveyor, which lowers the conveyor below the 
top of the Scale. 

It is preferred to cover the sprockets o, shaft 
25 with a stationary platform 82 mounted in up 
right supports 83. To permit access to be easily 
gained to any part of the piler, a platforn 84 is 
connected along one edge to the side guard ad 
jacent platfornia 82, and is provided wit. rollers 
36 under its opposite edge so that it will roll back 
and forth on the stationary platform as the side 
guards are adjusted laterally. 

in operation sheets are fed in succession be- : 
tWeega the side guards soove the top of the raised 
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elevator so that each successive sheet will settie 
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 notion and the pile is carried away from the 
elevator and toward the scale, 
On approaching the scale the pile depresses 

Sollers 62 whereay it switch. 6 is actuated to 
cause notor 36 to move the bars toward it, so as 
to it the top of the chains above the top of the 
Scalie. The pile of sheets then continues to move 
&Oward the Scale &nd starts across it, but before 
it reaches the other side it depresses toilers 
which trip switch 3 to cause notor 56 to lower 
he conveyor. As he chains drop below the top 
of fanges 5é the pile is deposited on the scale 
*7ihere it is Weighed. It is then removed by any 
suitable means, such as by an overhead crane. 

She conveyor has been diescribed as receiving 
pies in its over position, but without exceeding 
8:38 £3098 (3 :his is version it is arxistris 3:38 
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2,124,678 
conveyor to receive a pile in its 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 weighed 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 Cons 
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 specifically 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 said 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 means for lowering said conveyor to 
deposit said pile on Said weighing means. 

2. Sheet-handling apparatus comprising an 
endless 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 said 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 comprising a con 
veyor 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 said pile of sheets toward said 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 belt having upper and lower 
portions, means supporting said upper portion, 
said upper portion being adapted to receive a pile 
of sheets at a receiving 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 a point above the scale, and 
means for lowering said supporting means to 
deposit said pile on the scale. 

5. Sheet-handling apparatus comprising an 
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 beit 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 and normally above said chains, means for 
rotating said sprockets to cause said chains to 
carry Said pile of sheets toward said 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. 

7. 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 a pile of sheets at a receiving 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 a pile of 
sheets at a receiving station, a weighing scale 
Spaced from said station and normally projecting 
above the belt, means for driving the belt to 
cause it to carry said pile of sheets toward the 
scale, means actuated by said pile as it approaches 
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 
Said 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, 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 receive a pile of sheets 
at a receiving station, a weighing scale spaced 
laterally from said station and projecting up 
wardly between and normally above the top of 
the chains, and means for raising said bars to 
lift the top of the chains above said scale. 

10. Sheet-handling apparatus comprising an 
endless conveyor belt formed from a 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 receive a pile of 
sheets at a receiving station, a weighing scale 
Spaced laterally from said station and projecting 
upwardly between and normally above the top of 
the chains, supporting members below said bars 
and spaced therefrom, levers pivotally connected 
at their ends to said members and bars, and 
means for moving the bars longitudinally. 

11. Sheet-handling apparatus comprising an 
endless conveyor belt formed from a plurality of 
spaced parallel endless chains having upper and 

0. 

lower portions, a plurality of bars extending ion 
gitudinally of the chains and Supporting said 
upper portions thereof, said upper portions of 
the chains being adapted to receive a pile of 
sheets at a receiving station, a weighing scale 
spaced laterally from said station and projecting 
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upwardly between and for aly above he top of 
the chains, Supporting reinbers below said bars 
and spaced therefron, levers pivotally connected 
at their ends to said members and bars, a link 
pivotally Connected to One end oc tae bars and 
extending longitudinally therefroin, and means 
for reciprocating said ink. 

12. Sheet-handling apparats CO2 prising & 
endless conveyor belt formed from a plurality of 
spaced parallel endless chains adapted to receive 
a pile of sheets at a receiving station, a weighing 
scale spaced fron said station 2nd having a 
flange projecting upwardly beside each chain 
and normally above it, means for driving said 
chains to cause then to convey said pile of sheets 
toward said Scale, means for raising the top of 
the chains above the top of Said fanges as Said 
pile approaches the scale, and nea as for lovyering 
the chains below the top of said anges to deposit 
said pile thereon. w 
... 13. Sheet-handling apparatus Cornprising aga 
endless conveyor belt formed from 2, plurality of 
spaced parallel endless chains adapted to receive 
a pile of sheets at a receiving station, a Weighing 
scale spaced from said station and having a 
fiange projecting upWardly beside each chaira and 
normally above it, means for driving Said chains 
to cause then to convey said pile of sheets to Ward 
said scale, electrically operated means for raising 
and lowering said chains to move their upper 
surface above and below the top of the flanges, 
electric Switches for controlling said electrically 
operated means, and means disposed in the path 
of said pile of sheets and adapted to be moved 
thereby for actuating said switches. 

i4. Sheet-handling apparatus comprising 
endless conveyor belt formed frox. 2, plurality of 
Spaced parallel endless chains adapted to receive 
a pile of sheets at a receiving station, a weighing 
scale spaced from said station and having a fa:nge 
projecting upwardly beside each chair and chor 
mally above it, Raeans for driving Said chains to 
cause then to convey said pile of sheets toward 
said scale, electrically operated means for raising 
and lowering said chains to grove their apper 
surface above and below the top of the fanges, 
electric switches for controlling said electrically 
operated means, Switch-actuating neas disposed 

a. 
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in the path of said pile of sheets and adapted to 
be actuated by the pile as it approaches the scale, 
agad switch-actuating (nea: as disposed in Said path 
and adapted to be actuated by said pile after it 
Reaches a point above the Scale. 5 

35. Sheet-handling apparatus comprising 
vertically movable support, a plurality of hori 
zoastally spaced inenbers mounted thereon and 
adapted to receive a pile of sheets, a plurality of 
horizontally spaced endless conveyor chains ex- 10 
tending transversey of said members between 
them, a weighing scale spaced laterally fron said 
Glenbers, near as for lowering said support to de 
posit said pile on said chains, means for driving 
he chains to cause her to convey said pile to a 5 
point Sibove ssic scale, and means for lowering 
the chains to deposit the pile or the scale. 

6. Sheet-handling apparatus corpiising a 
pair of side gards for guiding Successive pieces 
of Sheet raterial as they are fed lengthwise be- 20 
tween the gards, an elevator mounted below 
and between said guards for catching said sheets 
to form a ple, a, Weighing scale Spaced laterally 
from the elevator, an endless conveyor traveling 
from Said elevator to said scale, means for lower- 25 
ing said elevator to deposit said pile of sheets on 
the conveyor, means for actuating the conveyor 
to cause it to convey said pile to a point above 
the Scale, and means for lowering the conveyor 
to deposit said pie on the scale. - 

7. Sheet-handling apparatus comprising a 
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 $5 
sheets to form a pile, the upper portion of the 
elevator being in the gorm of spaced tables dis 
posed in a line extending lengthwise of the ele 
vator, a weighing scale spaced laterally from said 
elevator, a plurality of horizontally spaced endless 20 
conveyor chains extending transversely of the . . . 
elevator between said tables, means for lowering 
said elevator to deposit said pile of sheets on said 
chains, means for driving the chains to cause 
thern to convey said pile to a point above the 45 
Scale, and Eleans for lowering the chains to de 
posit the pile on the scale. 
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