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This Ainvention relates to sheet feeders and 
more particularly to sheet handling devices there 
of comprised by suction sheet separators and for-  
warders. 
One object, of the present invention is to pro 

Y, vide improved vacuum operated suction sheet 
handling? devices of the telescoping type which, 
while capable of acting on paper, cardboard, thin 
metal and other relatively light sheets, are par 
ticularly adapted for acting on thick metal, fibre 
board, plywood, pressed wood and other rela 
tively heavy sheets. , ‘ ' 

Another object vof the present invention is to 
provide a sheet feeder having improved vacuum 
operated suction devicesv of the telescoping type 
which are capable of separating and forwarding 
thick metal, fibre board, plywood, pressed wood 
and other relatively heavy sheets from a pile or 
supply thereof. ` 

Another object of the present invention is to 
provide improved vacuum operated suction sheet 
handling devices of the telescoping type which 
are relatively small in size and yet capable 
through the provision of novel means incorpo. 
rated therein of lifting thick metal, iìbre«board, 
plywood, pressed wood and other relatively heavyv 

' sheets from a pile or supply thereof. 
Another object of the present invention is to 

substantially increase the power of a vacuum 
operated suction sheet handling device without 

4  an increase in the size of the piston. 
Another object of the present invention is to 

provide an improved vacuum operated suction 
sheet handling` device of the telescoping type 
wherein atmospheric pressure controlled by the 
sheet 1s applied to one side of the piston upon the 
lifting movement thereof and thereby increase 
the lifting power of the piston. v 
These and other objects of the present inven 

tion will appear as the following description 
thereof proceeds and in order to more clearly 
understand said invention reference may be had 

Ul 

showing said parts in the positions they occupy 
after a sheet has been lifted and vacuum is 
broken» in the device. 

Referring to the drawing, wherein like refer 
ence characters designate like parts throughout 
the several4 views, 5 indicates a frame comprised 
at opposite sides of the feeder by front 'uprights 
6 and rear uprights ‘i connected together by side 
members 8. A pileV board 9 and pile of metal or 
other sheets I0 aré supported in the feeder on a 
pile elevator (not shown) which is of well known 
construction and operation and needs no detail 
description herein except to say that as sheets 
are fed ofi’ the top of the pile, the elevator 'and 
pile board 9 are intermittently raised in the usual 
manner to keep the top of said pile at a proper 
level for separation and feeding of sheets there 

" from. . 

The sheets of pile Il) are separated one after 
another from the top and rear thereof by separat 
ing devices located ladjacent the rear corners of 

. the pile and actuated inV opposite directions by 
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vacuum to engage and lift the vrear portion of the 
topmost sheet. The separating devices, indicated 
broadly at II. are carried by brackets I2 which 
are mounted on, and slidable along, a rear cross 
member I3. ‘ This cross member I3 forms part of 
an auxiliary frame I4 which includes side mem 
bers I5. The auxiliary frame I4 is pivotally 
mounted at opposite sides ofthe feeder, as at I6, 
on brackets I1 which are bolted or otherwise suit 
ably secured to the vside__members 8. The aux 

v illary frame Il is supported at the rear thereof 
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to the accompanying drawing which illustrates 
one embodiment thereof. 
In said drawing : 
`Fig. 1 is a ̀ fragmentary vertical longitudinal 

sectional view of a sheet feeder embodying the 
present invention; 

Figs. 2 and 3 are enlarged llongitudinal sec- 
tional views of one of the vacuum operated tele 
scoplng suction sheet handling devices illustrated 
in Fig. 1, and showing certain parts thereof in the 
positions they occupy when a sheet is engaged 
and lifted from the top of the pile; and ’ 

Fig. 4 is a viewl> similar to Figs. 2 and 3>v but 
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by pins I8 secured in any suitable manner in the 
rear uprlghts 1. 
Each sheet separated by the separating devices 

II is advanced from the pile by forwarding _de 
vices located adjacent the front of said pile and 
actuated in both directions by vacuum to engage 
and lift the front portion of the separated sheet. 
The forwarding devices, indicated broadly at I9. 
have swinging movement to advance the sepa 
rated sheets, and for this purpose said devices 

_ are secured to arms 20 fixed on a rock shaft 2| 
Awhich extends transversely of the feeder and is 
journalled in suitable bearings in the brackets I1. 
The sheet forwarding devices I9 are rocked rear 
wardly by a spring (not shown) and forwardly 
by a cam 22 ñxed on a. cam shaft 23 which ex 
_tends transversely of the feeder and is journalled 
in suitable bearings in the front uprights 6. The 
cam shaft 23 is driven in any suitable manner by 
any suitable source of power, as for example, the 
printing press or other machine with which the 
feeder is associated. The cam 22 engages a_. roller 
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24 iournalled on a cam strap 25 extending over 
the cam shaft 23 and connected with an arm 26 
which is fixed on the rock shaft 2|. 
Each sheet separated from the pile by the 

sheet separating devices || is 'taken by ~the 
sheet forwarding devices I3 and delivered there 
by to a conveyor comprised by` a driven feed 
roller 21 which extends transversely of the feed 
er and is journalled in suitable bearings in the 
front uprights 6. 
roller 21 .are drop rollers 23 journalled on arms 
23 which are fixed on a rock shaft 35. The 
rock shaft 35 extends transversely _of- the feeder 
and is iournalled at opposite ends thereof in 
suitable bearings in plates 3| which are bolted 
or otherwise suitably secured to the ‘front up 
rights 3. 'I'he drop rollers 28 are raised and 
lowered in the usual manner once during each 
cycle of operation of the feeder to receive each 

» forwarded sheet delivered between said rollers 
and the feed roller 21 and thereafter assist 
feeding of the sheet by the feed roller toward the 
machine or _instrumentality to be fed. 
The suction sheet separating devices || and 

thel suction sheet forwarding devices i8 are 
identical as respects their construction and sheet 
engaging and lifting operation and a descrip 
tion of one of said devices will therefore be 
suiiicient for all of the same. These suction 
devices are, in accordance with thev present in 
vention, each preferably constructed and op 
erated as follows. Referring now more particu 
larly to Figs. 2, 3 and 4, each suction device 
includes a cylinder 32 which is relatively small 
in diameter and'closed at its upper and lower 
ends by caps 33, 34. respectively, secured in any 
suitable manner in said cylinder. Slidably 
mounted in the lower cap 34 of the cylinder 32 

` is a hollow piston stem 35 which ‘is open at 
both ends and projects through said cap be 
yond the same. Fixed on the projecting end of 
the hollow piston stem 35 exteriorly of the cyl 
inder 32 is a rubber suction cup 36 provided with 
a duct 31 connecting said cup and said hollow 
stem through the lower open end oi' the latter. 

Blidably mounted in the cylinder 32 and se 
cured to or formed integrally with the hollow 
piston stem 35 at the other end thereof is a 
piston head 38 provided with a skirt 38. Sur 
roimdin‘g the hollow piston stem 35 and inter 
posed between the piston head 38 and the cap 
34 is ya light compression spring 46 adapted to 
hold said head, said stem and the suction cup 
35 in their normal full line positions shown in 
Figs. 1 and 4 when no vacuum is created in the 
cylinder 32. In order to prevent the piston head 
38 from becoming “air bound” at the top of 
the cylinder 32, a boss 4| extends slightly above 
lsîisligid head and is provided with slots 42 or the 

The cylinder ‘_ 32 is provided longitudinally 
thereof with a chamber or connection 43 the 
lower‘end of which has a port 44 for estab 
lishing communication between said chamber 
and the interior of said cylinder beneath the 
piston head 38. The upper end of the chamber 
43 communicates with a port 45 which is formed 
in the upper cap 
alinement with said chamber. 'I'his port 45, 
in turn, opens into a cylindrical bore or valve 
chamber 46 which is preferably formed in, and 
extends horizontally through. the cap 33. ̀, The 
cylindrical bore 46 in cap 33 is closed at one 
end thereof by a cover plate 41 and at~its op 
posite` end by a cover plate 48 which is‘pro-r 

Cooperating with the feed 

33 and disposed in vertical' 
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vsaid valve element. 
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vided with a relief port 48 in communication 
with said bore and opening outwardly to at 
mosphere. The cover plates 41 and 48 are se 
cured to the 'cap 33 by machine screws 50 or the 
like. The cap 33'has alsov formed therein a port 
5| which is spaced from the port 45 and estab 
lishes ~communication between the bore 46 in 
said cap' and the interior of the cylinder 32 
above the piston head 38. Connected lwith the 
cap 33 and communicating with the bore 46 
therein is one end of a flexible conduit 52 the 
opposite end of which is connected with a vac 
uum pump (not shown) or other suitable source` 
of vacuum through a suitable valve mechanism 
(not shown) which controls the making and 
breaking of -vacuum_in the cylinder 32 at pre 
determined intervals. 

Fitted for reciprocation in the cylindrical 
bore or valve chamber 46 is a valve member 53 
provided at one end thereof-with a reduced por 
tion 54, and intermediate its ends with a re 
'duced portion 55 which forms spaced valve ele 
ments 56 and 51. The valve element 56 is pro 
vided near its periphery with a port 58 which 
preferably is somewhat smaller in _diameter than 
the port 45 and extends horizontally through 

This port 58 establishes 
communication between the iiexible conduit 52 
and the upper end of the cylinder 32 through 
the reduced portion 55 of valve member 53, the 
bore 46 and the port 5|. A light compression 
spring 53, encircling the reduced portion 54 of 
valve member 53 and interposed between the 
latter and the cover plate 41, normally tends to 
move the valve member toward the right (Figs. 
2, 3 and 4) so that the relief port 49 in cover 
plate 48 is normally closed by the valve element 
51 and the port 45 in cap 33 is normally in 
communication with the flexible conduit or 
source of vacuum 52 through the bore 46 and 
the reduced portion 55 of said valve member 
as shown in Fig. 4 of the drawing. 
Any suitable means may be provided for ad 

justing the size of the connection between the 
atmosphere and the lower end of the cylinder 
32 whereby the speed of the lift of the piston 
head 38 may' be controlled. The' means particu 
larly illustrated for accomplishing this result 

. will now be described. Movement of the valve 
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member 53 toward the left (Figs. 2, 3 and' 4) by 
vacuum as hereinafter described, is limited by a 
stop member preferably in the form of a, ma 
chine screw 60 which is threaded in the cover 
plate 41 and adapted to be engaged by the re 
duced portion 54 of said valve member. By 
turning the stop member 60 in opposite direc 
tions the extent of movement of the valve mem 
ber 53 in the bore 46 as aforesaid may be varied 
so that more or less of the port 45 in cap 33 
is covered or uncovered by the valve element 
51 as shown in Fig. 3 of the drawing, thereby 
controlling the speed of upward movement of 
the piston head 35. The stop member 60 may ' 
"be locked in adjusted positions by a lock nut 6|. 

'I'he operation of the suction device which has 
just been described is as follows. When vacuum 
is created in the flexible conduit 52, and with the 
parts of the suction device in their normal posi 
tions shown in Fig. 4, vacuum is likewise created 
in the lower endl of the cylinder 32 through the 
cylindrical bore 45. the reduced portion 55 of 
valve member 53, the port 45, the chamber 43 and 
the port 44. Vacuum so created in the lower end 
of the cylinder 32 and beneath the piston head 3l 
causes said head, the piston stem 35 and the suc 
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>tion cup 36 to move downwardly, compressing 
the spring 40, until the suction cup engages the 
top sheet of the pile l0 as shown in Fig. 2 of the 
drawing. The vacuum in the conduit 52 also 
draws air through the port 58 in the valve ele 
ment 55, port 5l, cylinder 32, hollow stem 35 and 
duct 3l in the suction cup 36. However, the port 
58 is small enough so that this air infiltration does 
not. reduce the vacuum pressure materially and 
hence suñicient vacuum pressure is created upon 
the lower side of the piston head 33 so that it 
and the suction means move downwardly, as de 
scribed, against the pressure of the compression 
spring 40. No vacuum or substantially no vac 
uum is created over the top of the piston head 38 
and to the left of the valve element 55 because 
the duct 3l' in the suction cup 36 is open to atmos 
pherc. However, when the suction cup 35 en 
gages the top sheet of the pile, it is sealed thereby 
and a vacuum is then created in the suction cup 
so that the top sheet is held thereby. Immedi 
ately upon sealing of the suction cup 35 by the 
top sheet of the pile, vacuum will also be created 
in the upper end of the cylinder 32 and in the 
piston stem 35 and suction cup 36 through the 
bore t6, the reduced portion 55 of valve member 
55, and the ports 5B and 5l in the valve element 
55 and cap 53, respectively. . 
As shown in Fig. 3, when vacuum is created in 

the upper end of the ,cylinder 32 and in the cylin 
drical bore or valve chamber 55 because of the 
sealing of the suction cup 36 by the sheet, atrnosn 
pheric air pressure through the relief port e9 
acts on the right face of the valve element 5l and 
pushes the valve member 53 toward the left until 
the reduced portion 55 of said valve member en 
gages the stop member Bil. Under these condi 
tions, the valve element 5l is moved away from 
the relief port @d in cover plate 158 and beyond 
the port 55 in cap 33 thus breaking the connec 
tion between the source of vacuum 52 and the 
lower end of the cylinder 32 and at the same time 
establishing communication between said ports 
and opening the lower end of the cylinder to 
atmosphere through the port M, the chamber d5, 
the port 55, the bore t5 andthe relief port de. 
Even though the valve member 55 has moved and 
opened atmospheric pressure to the lower side of 
the piston head 38, the vacuum connection be 
tween conduit 52 and the top of the cylinder 32 
remains connected to apply vacuum therein. A. 
condition exists then in which the top of the pis 
ton head 38 has vacuum applied thereto and air 
pressure is'applied to the piston area surround' 
ing the piston stem 35 upon the underside thereof 
by virtue of the atmospheric connection through 
the relief port 59. Since atmospheric pressure 
already exists upon the area of the piston stem 
35 exterior of the cylinder 32 and is now applied 
also to the area upon the underside of the piston 
head 38 within the cylinder, the effective area 
upon which atmospheric pressure is applied is 
now equal to the piston area in ‘the upper end of 

' the cylinder upon which vacuum is applied. The 
power in the return stroke is also augmented 
somewhat by the compression spring 50( Hereto 
fore, the power in the return stroke was repre 
sented by the atmospheric pressure on the. piston 
stern alone, augmented, of course,.by the com« 
pression spring, because vacuum was retained 
within the lower portion of the cylinder or under 
the piston head. The return power of the piston 
head 35 has been increased, therefore, by the 
diderence between atmospheric pressure and vac 
uurn pressure applied upon the underside of the 
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piston head over that portion of the piston area 
around the piston stem 35. 
Whenl vacuum has been created in the upper 

end of the cylinder 32 as hereînbefore described, 
the piston head 33, the piston stem 35, and the 
suction cup 35 are raised and the top sheet which 
is held‘to the suction cup by vacuum is lifted from 
the pile I0, as shown in dotted lines in Fig. 3, 
which lift is aided by strength of the spring lili. 
The sheet handling device will function under the 
vacuum and atmospheric pressure applied to the 
piston head 33 regardless of the spring dll which 
assures the piston head remaining at itsrup posi 
tion when no vacuum is created in the cylinder 
32. Vacuum is broken in the flexible conduit 52 
to release the lifted separated and/or forwarded 
sheet from the suction cup 36 whereupon. the 
spring 59 in the valve chamber or cylindrical bore 
55 acts through expansion thereof to return the 
valve member 53 to its original position shown in 
Fig. 4 so that the suction device can be again 
operated by vacuum, as described, during the 
next cycle of operation of the feeder. 
The speed of upward movement of the piston 

head 38 ̀ as hereinfore described, is controlled by ' 
the size of the opening for admi-tting air into the 
lower end of the cylinder 32 through the port ¿l5 

' when communication is established between said 
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port and the relief port 59 through movement of 
ì the valve member 53. Any suitable means may 
be utilized for controlling the size of the connec 
tion between atmosphere and the lower end of the l 
cylinder 32 and hence the speed of lift of the 
piston head 35. In the construction illustrated, 
the port 55 may be completely uncovered bythe 
valve element 5l in which case thepiston head 
38 will move upwardly at maximum speed, and 
when the port ¿l5 is more or less covered by the 
valve element 5l the speed of upward movement 
of the piston head 33 will be accordingly slower. 
The speed at which the piston head 38 is to oper 
ateis governed by the weight and condition of 
the sheet material to be lifted by the suction cup 
35, and may be varied, as desired, to suit various 
conditions by loosening the lock nut 6I and ad 
justing the stop member 60 toward or away from 
the valve member 53, thereby varying the extent 
offmovement of said valve member in the cylin 
drical bore 43 so that more or less of the port ¿i5 
is covered or uncovered by the valve element 5l. 
The valve means 53 described normally con 

nects the flexible conduit 52, which is adapted to 
be connected to a source of vacuum,V with the 
lower end of the cylinder 32. When vacuum -is 
,created in the upper end of the cylinder 32, in 
the suction means 35, 35 and in a vacuum 'cham 
ber at the left of the valve element 56 by a sheet’ 
sealing the suction means', the valve means 53 
is then operated’to the left (Fig. 3) to disconnect 
the lower end of the cylinder from the source 
of vacuum 52 and connect the same with atmos 
phere or atmospheric pressure through the re 
lief port 55. The valve means 53 is retained in 
operated position so long as vacuum exists in the 
suction means 35, 55j When vacuum is broken 
or disconnected at the desired time to release 
the sheet from the suction cup 3G, the valve means 
55 is restored to its normal position in any suit 
able fashion, such as by the spring 59, and the 
device is ready for a second cycle of operation` 
Although the valve element 5l performs the dou 
ble function described above, it is-clear that other 
means may be provided to perform these two 
functions. ` 

The sheet handling device described herein op 
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y crates by applying diiîerential pneumatic pres 
sures to the opposite sides of the piston head 38. 
For example, the piston head 38 is moved down 
wardly by creating a higher pneumatic' pressure 
upon the top thereof under the control of valve 
means connected with the inlet conduit 52. 

‘ ‘When the suction means or cup 36 is sealed by 
a sheet, the vacuum created therein operates the 
valve means 53 in the cap 33 to create or secure 
a higher pneumatic pressure in the lower end of 
the cylinder 32, whereupon the piston head 38 
moves upwardly to raise the suction means and 
the sheet carried thereby. . 

'I'he head 33 with its valve means 53 consti 
tutes a new article of manufacture which can be 
mounted upon an existing cylinder andl piston 
type suction means to convert the same into a 
more powerful sheet handling device, as described 
herein Because of the `increased power of the 
piston or motor described herein, thick~metal, 
iiberboard, plywood, pressed wood and other rela 
tively heavy sheets can be lifted from a pile or 
supply thereof. 
The present description and accompany draw 

ing set forth with more or less particularity one 
embodiment of the present invention, but it is to 
be expressly understood that said invention is 
not limited to said embodiment or otherwise than 
by the terms of the appended claims. 
What we claim is: 
l. In a sheet handling device of the type hav 

ing suction means which is reciprocated by .a pis 
. ton operating in a cylinder which is adapted to 
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be connected with a source of differential pneu- A 
matic pressures to reciprocate the suction means 
to engage and lift a sheet: the improvement com 
prising means controlled by the sheet sealing 
the suction means and actuated by the vacuum 
created therein for applying a differential pneu 
matic pressure in the lower end of the cylinder 
as compared to the pneiunaticpressure in the 
upper end of the cylinder whereupon lifting of 
said suction means and the sheet engaged there 
by is effected. 

2. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvement com 

„ prising means controlled by the sheet sealing the 
suction means for opening the lower end of the 
cylinder to atmosphere whereupon lifting of said 

2,341,521 
means carried by the piston stem, the piston being 
vacuum reciprocated to cause the suction means 
to engage and lift a sheet: the improvement com 
prising means operated when the suction means ~ v 
engages the sheet for closing the connection be 
tween the vacuum supply and the lower end of 
the cylinder yand opening the same to atmos 
phere and remaining in operated position so long 
as vacuum is supplied to the device. l 

6. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in ' 
said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvementl com 
prising means controlled by the sheet sealing the 
suction means forr closing the connection between 
the vacuum supply and the lower end of the cyl 
inder and opening the same to atmosphere and 
remaining in operated position so long as vac, 
uum is supplied to the device. 

7. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means 
in said cylinder which is vacuum reciprocated' 
to engage and lift a sheet: the improvement 
comprising means controlled by the sheet sealing 
the suction means for closing the connection 
between the vacuum supply and the lower end 
of the cylinder and opening the latter to atmos 
phere whereupon lifting of said suction means 
and the sheet engaged thereby is effected. 

.8. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvement com- 
prising means actuated by the vacuum created 
when the sheet seals the suction means for clos 
ing thev connection between the vacuum supply 

1 and the lower end of the cylinder and opening the 
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suction means and the sheet engaged thereby is ' 
effected. 

3. In a sheet handling device of the type hav- y 
ing a cylinder and piston type suctlon'means in 
said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvement com 
prising vacuum actuated means controlled by the 
sheet sealing the suction means for opening the 
lower end of the _cylinder to atmosphere where 
upon lifting of said suction means and the sheet 
engaged thereby is eiîected. 

4. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvement com 
prising means controlled by the sheet sealing the 
suction means for opening the lower end of the 
cylinder to atmosphere whereupon lifting of the 
suction means and the sheet engaged thereby is 
effected, said means also controlling the speed of 
upward movement of the suction means. ` 

latter to atmosphere whereupon lifting of said 
suction means and the sheet engaged thereby is 
effected. ' 

9. In a sheet handling device of the type having 
-a cylinder and piston type suction means in said 
cylinder which is vacuum reciprocated to engage - 
and lift a sheet: the improvement comprising 
means controlled by the sheet sealing the suc 
tion means for closing the connection between` 
the vacuum supply and the lower end of the cyl 
inder and opening the latter to atmosphere 
whereupon lifting of the suction means and the 
‘sheet engaged thereby is eñected, said Imeans 
also controlling the speed of upward movement 
of the suction means. 

l0. In a sheet handling device of the type hav- ' 
_ ing a cylinder and .piston type suction means 
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5. In a sheet handling device ofthe type hav- . 
ing a cylinder, a piston reciprocal therein, a pis 
ton stem connected with the piston and suction 75 

in said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvement com 
prising means actuated by the vacuum created 
in the cylinder when a sheet seals the suction 
means for closing the connection between the 
vacuum supply and the lower end of the 'cylinder 
and opening the latter to atmosphere and for 
controlling the speed of upward movement of 
said suction means whereupon lifting of the lat 
ter and the sheet engaged thereby is eifected and 
at a desired speed. 

11. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated' to 
engage and lift a sheet: the improvement com 
prising a valvé controlled by the sheet sealing 
the suction means and movable in one direction 
for closing the connection between the vacuum 
supply and the lower end of the cylinder and 
opening the latter to atmosphere whereupon the 
piston lifts said suction means and the sheet 
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engaged thereby; and means for moving said 
valve in the opposite direction to normally close 
i‘le cylinder to atmosphere and enable opera 
tion of said suction means. 

l2; ln a sheet handling device adapted to en 
gage and move a sheet and having a cylinder, 
a piston reciprocal therein, a piston stem, suc 
tion means upon the end of the piston stem and 
connected with one end of the cylinder, a re 
stricted connection between the aforesaid end 
of the cylinder and a. vacuum inlet port adapted 
-to be connected with a source of vacuum which 
latter is connected to and disconnected from the 
device at desired intervals, and a second connec 
tion between the other end of the cylinder and 
the vacuum inlet port aforesaid: the improve 
ment comprising valve means in the second con 
nection and controlled by the vacuum created» 
in the suction means'and the end of they cyl 
inder connected therewith when a sheet seals 
the suction means for disconnecting the second 
connection from the vacuum port and opening 
said other end of the cylinder to atmosphere, said 
valve means returning to its normal position 
upon release of the vacuum. ~ 

13. In a sheet handling device adapted to en 
gage and move a sheet and having a cylindena 
piston reciprocal therein, a piston stem, suction 
means upon the end of the piston stem and con 
nected with the upperend of the cylinder, a re 
stricted connection between’the upper end of the 
cylinder and a vacuum inlet port adapted to 
be connected with a> source of vacuum which 
latter is connected to and disconnected ' from 
the device at desired intervals, and a second 
connection between the lower end of the cyl 
inder and the source of vacuum: the improve 
ment comprising valve means in the second con 
nection and controlled by the vacuum created 
in the suction means and upper end of the cylin 
der when a sheet seals the suction means for dis 
connecting the second connection _from the vac 
uum source and opening the lower end of the cyl 
inder to atmosphere; and means to restore said 
valve means to its normal position upon release 
of the vacuum. ` 

14. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to en 
gage and lift a sheet: the improvement compris 
ing a valve controlled by the sheet sealing the 
suction means and movable in one direction 
when vacuum is created upon one yside thereof for 
closing the connection between thevacuum sup 
ply and the lower end ofthe cylinder and open 
ing the latter to atmosphere whereupon the pis 
ton lifts said suction means and the sheet en 
gaged thereby; and .a spring for moving' said 
valve in the opposite direction upon release of 
vacuum to normally close the cylinder to atmos 
phere and enable another operation of said suc 
tion means. 

15. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to en 
gage and lift a sheet: the improvement compris 
ing a cap on the upper end of the cylinder having 
a relief port therein opening outwardly to atmos 
phere through one side thereof and two 
spaced ports for establishing communication be 
tween a source of vacuum and the upper and 
lower ends of said cylinder respectively; and a 
ported valve in said cap normally closing the 
relief port therein and enabling creation of 
vacuum in the cylinder through said spaced ports, 
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said valve being actuated by vacuum upon sealing 
of the suction means by the sheet to close the 
connection between the source of vacuum and the 
lower end of the cylinder and to open the relief 
port and connect the latter with one 0f the spaced 
ports whereby the lower end of the cylinder is 
opened to atmosphere whereupon lifting 0f the 
suction means and the sheet engaged thereby 
takes place. ' ' 

16. In a sheet handling deviceof the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to en 
gage and lift a sheet: the improvement compris 
lng a cap on the upper end of the cylinder having 
a relief port therein opening outwardly to at 
mosphere through one side thereof and two 
spaced ports for establishing communication be 
tween a source of vacuum and the upper and lower 
ends of said cylinder respectively; a ported valve 
in said cap normally closing the relief port there 
in and enabling creation of vacuum in the cylinder 
through said spaced ports, said valve being 
actuated in one direction by vacuum upon seal- , 
ing of the/suction means by the sheet to close the 
connection between the source of vacuum and the 
lower end of the cylinder and to open the relief 
port and connect the latter with one of the 
spaced ports whereby the lower end of the cylin 
der is opened to atmosphere whereupon lifting 
of the suction means and the sheet engaged 
thereby takes place; and a spring for moving the 
valve in the opposite direction to close the relief 
port and enable operation of the suction means. 

17. In a sheet handling` device of the type hav 
ing a- cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to 
engage and lift a sheet: the improvement com 
prising a cap on the upper end of the cylinder' 
having a relief port therein opening outwardly 
to atmosphere through one side thereof and two 
spaced ports for establishing communication be 
tween a source of vacuum and the upper and. 
lower ends of said cylinder respectively; a ported 
valve in said cap normally closing the relief port 
therein and enabling creation of vacuumv in the 
cylinder through said spaced ports, said valve 
being actuated by vacuum upon sealing of the 
suction means by the sheet away from the relief 
port and beyond one of the spaced ports to con 
nect said ports and open the lower end of the 

` cylinder to atmosphere whereupon lifting of the 
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suction means and the sheet engaged thereby is 
effected; and an adjustable stop ̀ member for vary 
ing the movement of the valve and opening of 
the cylinder to atmosphere to control the> speed 
of upward movement of the suction means. ‘ 

18. In a sheet handling device of the type hav 
ing a cylinder and piston type suction means in 
said cylinder which is vacuum reciprocated to en 
gage and lift a sheet: the improvement compris 
ing a cap on the upper end of the cylinder having 
a relief port therein opening outwardly to 
atmosphere through one side thereof and two 
spaced ports for establishing communication be 
tween a source of vacuum and the upper and 
lower ends of said cylinder respectively; a ported 
valve in said cap normally closing the relief port 
therein and enabling creation of vacuum in the 
cylinder through said spaced ports, said valve 
being actuated in one direction by vacuum upon 
closing of the suction means by the sheet away 
from the relief port 4and beyond one of the 1 
spaced ports to connect said ports and open 
the lower end of the cylinder to atmosphere 
whereupon lifting of the suction means and the 



sheet engaged thereby is effected; an adjustable 
stop member for varying the movement of the 
valve and opening of the cylinder to atmosphere 
to control the speed of upward movement of the 
suction means ;A and a spring for moving the valve 
in the opposite direction to close the relief port 
and enable operation of the suction means. 

19. A valve means for connection with a sheet 
handling device adapted to engage and move a 
sheet and having a cylinder, a piston reciprocal 
therein, and suction means carried by the piston 
comprising a valve housing having a vacuum in 
let port, an open port adapted to be connected to 
one end of the cylinder, and a relief port opening 
to atmosphere; a restricted connection extending 
from the vacuum inlet port and adapted to be 
connected with the other end of the cylinder; 
and valve means in the housing normally con 
necting the vacuum inlet port with the open port, 
the valve means being operable to disconnect the 
vacuum inlet port from the open port and con 
nect the open port with the relief port when 
vacuum is created in the suction means when a 
sheet seals Vthe same, said valve means returning 
to its normal position upon release oi' the vacuum. 

2o. A valve means for connection with a sheet 
handling device adapted to engage and move a 
sheet and having a cylinder, a piston reciprocal 
therein, and suction means carried by the piston 
comprising a valve housing having a vacuum inlet 
port, an open port adapted to be connected to 
one end ofthe cylinder, a second port adapted to 
be connected with the other end of the cylinder, 
and a relief port opening to atmosphere; and 
valve means in the housing normally connecting 
the vacuum inlet port with the open port and 
operable to disconnect the same and connect the 
open port with the relief port when vacuum is 
created in the suction means upon a sheet seal 
ing the same, the valve means having a restricted 
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port connecting the vacuum inlet port with the 
second port, said valve means returning to its 
normal position upon release of the vacuum. ’ 

21. A suction head in a transfer mechanism of 
the class described, having a vacuum cup adapted 
to be moved into engagement with articles to be 
lifted serially, a fluid pressure device to raise and 
lower said suction head with and without the 
load, and means acting to govern the lifting oper. 
ation under control of said'vacuum cup, whereby 
said vacuum cup is adapted to accommodate it 
self to engagement _with articles of different di» 
mensions, and each lifting operation supervenes 
only upon completion of a vacuum sealed joint 
between said cup and the load adequate to enable 
said cup to sustain the load. _ 

22. In a transfer mechanism having a iiuid 
pressure cylinder provided with a piston and 
spaces above and below said piston adapted to 
be connected through suitable ductswith a source 
of suction; and a pneumatic automatic valve 
mounted movably in a valve chamber associated 
structurally with said cylinder, and adapted to 
move in a pneumatic control circuit for regulat 
ing connections between said ducts and the 
cylinder spaces, said valve being movable lto a 
position in which it shuts oilî suction from the 
space below said piston while maintaining above 
said piston adequate suction to hold the same 
at an elevated position; and a plunger, suction 
head and load sustained by said piston. 

23. A cylinder with a pneumatic ‘automatic con' 
~,tro1 valve having the features claimed in claim 22 
wherein said valve is adapted to cause the ad 
mission of atmospheric pressure in the space be 
low said piston, thereby to aid in holding the 
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