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UNITED STATES PATENT of FICE 
2,268,299 

SBEET FEED:NG MECRANSR 

Paul E. Pearson, Chicago, E. assigner 39 (CGRés 
nental Cara Company, Peace, few Yoss, R. E. 3 
corporation of New York. 
Application May 11, 1940, Serial No. 334,357 

(CE. 2di-28) 28 Cairns. 

she invention relates generally to sheet feed 
ing mechanisms and primarily seeks to provide 
a novel machine structure embodying sheet feed 
ing means for delivering sheets one at a time to 
achine structuizes such as lithographing or 

shaet slitting machines, and pneumatically ac 
tuated gripping devices for lifting the sheets One 
by one from a suitabiy positioned pack of sheets 
and presenting them to said feeding means. 
An object of the invention is to provide a 

inachine of the character stated in which is in 
cluded a novel arrangement of pneumatically ac 
t3ated sheet gripper units, one Such unit being 
disposed over each corner of the sheets to be fed 
and 2, plurality of such units being disposed in 
termediate said corner units and effective to 
lift and freely swing with intermediate portions 
of the sheets in a manner for preventing contact 
of such portions with the underlying sheet and 
the resultant scratching of engaging sheet sur 
faces. 
Another object of the invention is to provide 

a machine of the character stated in which is 
provided gripper units of novel construction 
which lift the sheets individually by suction ac 
tion and which are presented against the upper 
surface of the sheet pack by pneumatic pressure 
and withdrawn by spring action for the purpose 
of withdrawing sheets individually from the 
pack. 
Another object of the invention is to provide 

novel means for actuating the gripper units which 
engage the advance corners of the individual 
sheets whereby said units will present said sheets 
individually to feed rolls disposed for feeding the 
individually presented sheets from the machine. 
Another object of the invention is to provide 

novel means for automatically lifting the pack 
of sheets through Small increments of movement 
So as to constantly present the uppermost sheet 
of the pack in position for being engaged by the 
gripping and lifting units. 
Another object of the invention is to provide 

a machine of the character stated embodying 
novel means for controlling the pneumatic ac 
tion of the gripper units and associated control 
mechanism. 
Another object of the invention is to provide a 

machine of the character stated embodying novel 
means for supporting a pack of sheets and novel 
means for imparting rapid traverse movement 
to said supporting means upwardly to the effec 
tiye, sheet presenting position, or downwardly, to 
a position for receiving a replenished pack Sup 
ply, said last named means including a driving : 
actor, a reversible clutch, and novel means for 

shifting the clutch to a neutral position each 
time said supporting means attains its upper ef 
fective or lower limit positions. 
Another object of the invention is to provide 
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a machine eng2}odying traverse movement in 
parting equipmeat, including a reversible clutch 
and actuator raeans therefor, and means for 
automatically locking the actuator means against 
noyeirent during autonatic feeding of the pack 
for piesenting the uppermos, sheets successively 
in position for geing engaged by the gripping 
units. 
Another ooject of the invention is to provide 

novel sheet pack position controlling means and 
devices for rendering said means ineffective dur 
ing the imparting of rapid traverse movement 
upwardly or downwardly to the pack or the pack 
supporting means. 
Another object of the invention is to provide 

means for automatically presenting the upper 
most sheets of the pack successively in position 
for being engaged by the gripper units and in 
cluding novel ratchet and pawi devices and auto 
matically operable means for releasing the pawl 
from the ratchet each time the proper height of 
the pack has been attained. 
Another object of the invention is to provide 

a machine of the character stated in which is 
included pack Supporting means, means includ 
ing a motor for lifting and lowering the Support 
ing means to and from pack presenting positions, 
novel means including ratchet and pawl devices 
for lifting the pack to successively present up 
permost sheets thereof for engagement by lift 
ing devices, and manually operable means for 
releasing said pawl and automatically starting 
said notor. 
Another object of the invention is to provide 

novel automatically operable means for ejecting 
double or superposed sheets presented to the 
sheet feeding devices by the sheet lifting and 
presenting units. 
With these and other objects in view which 

will more fully appear, the nature of the inven 
tion will be more clearly understood by following 
the description, the appended claims, and the 
several views illustrated in the accompanying 
drawings. 

In the drawings: 
Figure 1 is a front elevation, parts being broken 

away and in section. 
Figure 2 is a fragmentary upper left side eleva 

tion, parts being broken away and in section. 
Figure 3 is a diagra amatic perspective view 

illustrating the relative arrangement of the grip 
per units and the Connection thereof with the 
master valve. 

Figure 4 is a fragmentary vertical longitudinal 
section of the rear portion of the machine. 

Figure 5 is an enlarged, somewhat diagram 
matic vertical longitudinal section illustrating the 
manner in which the sheets are lifted and pre 
sented to the feeding mechanisin. 

Figure 6 is an enlarged central vertical sec 



tion of one of the lifter units engageable with 
a sheet Corner. Figure is a view similar to Figure 6 illus 
trating another form of lifter unit. 

Figure. 8 is an enlarged fragmentary vertical 
cross section illustrating the double sheet de 
tector. 

Figure 9 is an enlarged fragmentary vertical 
cross section illustrating the separable feeder 
rolls and the roll lifting cam. Figure 10 is an enlarged fragmentary vertical 

10 

cross section illustrating the positioning of the 
sheet pack lift controlling switch. 

Figure 11 is a fragmentary vertical section 
illustrating the feeder pawl position controlling 

eans. 
Figure 12 is a left side elevation of the parts 

shown in Figure 11. 
Figure 13 is a detail longitudinal section illus 

trating the reversible clutch structure. 
Figure 14 is a detail vertical cross section 

taken on the line 4-4 on Figure 13. 
Figure 15 is a fragmentary vertical cross sec 

tion illustrating the driving connections for the 
can shaft and the feed roll shaft. 

Figure 16 is a front elevation of the master 
valve, parts being broken away and in section. 

Figure 17 is a left side elevation of the master 
valve, parts being shown in central vertical sec 
tion. 

Figure 18 is a front elevation of the body of 
the master valve. 

Figure 19 is a top plan view of the valve por 
tion shown in Figure 18. 

Figure 20 is a bottom plan view of the valve 
portion shown in Figure 18. 

Figure 21 is a central horizontal section of the 
valve portion shown in Figure 18. 

Figures 22 and 23 respectively illustrate in 
bottom and top plan view, the upper and lower 
rotary valve plates of the master valve. 

Figures 24 and 25 are fragmentary vertical 
cross sections taken on the line 24-25 on Figure 
16 and respectively illustrate the effective and 
cut-of positions of the manually operable rotary 
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valve with relation to the air pressure chamber 
of the master valve. 

Figures 26 and 27 are fragmentary vertical 
cross sections taken on the line 26-27 on Figure 
16 and respectively, illustrate the effective and 
cut-off positions of the manually operable rotary 
valve with relation to the vacuum chamber of 
the master valve. 

Figure 28 is an enlarged fragmentary vertical 
cross section of the rear cross frame piece, the 
nozzle air control valve being shown in edge 
view and part longitudinal section. 

Figure 29 is a rear face view of the control 
valve shown in Figure 28, parts being broken 
away and in section. 

Figure 30 is a diagram chart depicting the 
operating cycle of the machine. 

In the example of embodiment of the inven 
tion herein disclosed, designates the skid plat 
form on which the pack 6 of sheets to be fed are 
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supported. In the mounting of these skids and 
sheet packs in proper cooperative relation with 
the feeding devices of the machine the individ 
ual skid platforms are rolled into place in the 
machine over rollways which are engaged by 
the laterally spaced, longitudinally disposed sup 
porting legs B depending from the skid platforms. 
The lateral edges of the platforms 5 overlie 

rollways 9 which are disposed longitudinally on 

O 
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facilitate mounting and removal of said plat 
forms, the frame 10 being open at the front in 
the manner best illustrated in Figure 1 of the 
drawings. - 

Four lifting and lowering chains are pro 
vided and each is secured at its lower end as at 
2 at one of the four corners of the frame O. 
Each chain passes over a sprocket f3, two such 
sprockets being secured upon each of the two 
shafts 4 which are disposed in parallel spaced 
relation one along each upper side of the ma 
chine framing. Each shaft 4 is rotatable in 
bearings is provided therefor in a longitudinal 
end framing unit 8 and each of these frame 
units is supported at its front end on a corner 
post or standard 7 at the rear, indirectly, on 
framing generally designated 8, each said unit 
being secured as at 9 to a housing unit struc 
ture 20 which is in turn supported by said fram 
ing fB. The housing units 20 serve as support 
ing means for a rear cross frame member 2 
which is secured as at 22 to said housing units. 
Each shaft 4 has a worm wheel 23 secured 

thereon within the respective housing unit 20 
and is rotatably supported in bearings 24 pro 
vided in said housing 20. A cross shaft 25 is ro 
tatably supported at its ends in suitable bearings 
provided therefor in the housing units 20, and 
within each housing this cross shaft carries a 
worn gear 26 which meshes with the respective 
worm wheel 28. The shaft 25 extends beyond 
the housing unit 20 at the left side of the machine 
and has a ratchet wheel 27 affixed thereto. It 
will be obvious that as rotation is imparted to the 
ratchet wheel 27 it will be transmitted through 
the shaft 25 and the worm gears affixed thereon 
to the Worm. Wheels 23 and the shafts f4 on 
which they are mounted. Rotation of the shafts 
4 in one direction or the other will serve to lift 
or lower the chains f and the skid platform 5 
and sheet pack supported on the supporting 
frame 0. The power transmitting connections 
just referred to serve to impart rotation to the 
shaft 4 in a direction for lifting the chains only 
and the means for imparting movement to the 
ratchet wheel 27 and the means for imparting 
rotation to the shaft 25 in the opposite direction 
for effecting a lowering of the supporting frame 
0 will be described in detail hereinafter. 
At the rear of the machine there is mounted a sheet pack limiting wall generally designated 

28 and best indicated in Figure 1 of the drawings. 
Each housing unit 20 includes upper and lower 

shaft bearings 29 and 80, and the housing unit 
at the right side of the machine includes a shaft 
bearing 3 disposed between the bearings 29 
and ), 
A can shaft 2 is rotatably supported in the 

aligned bearings 29 in the housing units 20 and 
carries a gear 83 to which rotation is imparted 
by a smaller gear 34 secured upon a driver shaft 

rotatably supported in the housing unit bear 
ing 3, the shaft 5 being driven through a bevel 
gear couple 36 from any suitable power input 
source, preferably from the sheet slitting ma 
chine or a lithographing or other machine to 
which the sheet feeding machine is connected 
in cooperative relation. 
The driver shaft also carries a larger gear 

37 which meshes with and drives a small gear 38 
secured upon a sheet feed roll shaft rotatably 
supported in the aligned housing unit bearings 
3. The shaft 39 also carries a sprocket or pulley 
4 forming a part of a roll driving couple which 

the C-shaped lifting and lowering frame and 5 will be described later, 
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The can shaft 32 carries an adjustably 

mounted timing or forwarding roll Separator 
cam 41, an adjustably mounted double sheet de 
tector cam 42, and a forwarding cam 43 which 
imparts oscillatory movement to the sheet feed 
ing units which will be described hereinafter. 
The cam shaft 32 also carries a bevel gear 43 

which meshes with a similar gear 85 secured up 
On the lower end of a vertically disposed actua 
tor shaft 46 forming a part of the master pnel 
matic control valve generally designated and 
which is Secured upon and centray of the 
cross frame member 22 previously referred to. 
The details of construction and operation of this 
master waive will be descrees hereixase. 

the shaft 39 is disposed ust behind the rear 
limit wall 28, and an intermediate oearing G8 is 
provided for centrally supporting his shaft. A 
plurality of pulleys 49 are secured to and spaced 
along the shaft, 39 and the peripheries of these 
pulleys extend above the level of the upper edge 
of the wall 23. Two upper roll and guide sp 
porting rollis 50 also are secured upon this shaft 
and one is disposed between the pulleys 3: 2. 
opposite sides of the center bearing 83. 
shaft also carries a gage to 5 which is secured 
adjacent the center of said shaft and close to 
the central supporting bearing 33. 
The two roll and guide Supporting rolls Se 

are opposed by two rubber faced upper rollis 52 
which are carried by arms S3 having guide por 
tions 5 extending toward the sheet, pack and 
freely pivoted on a cross shaft 53 rockably 
mounted as at 56 in the framing at the rear of 
the machine and having Supporting bearing in- : 
termediate its ends as at 5. A collar 58 is fixed 
to the shaft 55 beside esch arm 53 and has a 
apertured lug extension 59 through the aperture 
of which passes a vertically disposed plunger 
member 88 which is pivoted at its lower end to 
the respective arm 53 and has abutment nuts S. 
secured at its upper end in position for contact 
ing the respective lug 59. A compression spring 
is coiled about each plunger beneath the respec 
tive lug 59 and above the pivotal mounting of 
the plunger and serves to yieldably hold the re 
spective roller 52 against the underlying Sup 
porting roll 50. A crank arm S3 is secured to the 
shaft 55 and carries a roller $4 at its free end. 
An anchored spring 65 yieldably holds the roller 
against the rotary cam 4. As the cam rotates in 
suitably timed relation with the other mecha 
nisms of the machine it imparts interval oscilla 
tions to the arm 63 for the purpose of rocking the 
shaft 55 at the proper time to effect separation 
of the opposed rolls 52 and 59 just long enough to 
receive the end of a sheet between them, after 
which these rolls are again permitted to yieldably 
contact and effect a feeding away of a sheet 
thus presented to them. 
The shaft 55 also carries a detector arm 66 

which is freely swingable thereon as at 67. The 
arm carries a gage roller 68 which rests upon 
the gage roll 5 and it also has a guide end 69 
extended toward the sheet pack 6 and the indi 
vidual sheets fed therefrom. The forwardly 
projected end of the arm carries an adjustably 
mounted tappet screw 7 engageable with the 
actuator button of a normally open switch i 
carried at the free end of an arm 2 whirh is 
freely Swingable about the axis of the shaft. 55. 
The arm 72 carries a roll 73 engaged by the 
detector cam 42 and is apertured to allow pro 
jection therethrough of a plunger T4 which is 
pivotally supported on the arm 66 and is 

This 

3 
equipped with adjustable abutment nuts 75 
above the arm 72. A compression spring 6 sur 
rounds the plunger f4 between its pivotal 
mounting and the arm 2 and normally serves 
to separate from the arms 2 and 66 to the limit 
controlled by the adjustable abutment nuts 5, 
in which position the switch will be in its 
normal, open position. An anchored spring 

. 

. 

2. 

8 
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yieldably holds the combined arm structures in 
engagement with the cam 2. Thus the roller 33 
will normally be spaced above the gage roll 38 
which it, opposes but will be presented in yield 
ing contact, with that roll by action of the can 
32 each time the leading end of a sheet is pre 
sented to the feeder rolls. Whenever single 
sheets are presented to these rolls the gage roller 
63 is caused to yield upwardly a limited distance 
insufficient, o alter the normally open, circuit, 
areaking condition of the switch 5, but when 
eyer superposed or double sheets are fed the 
rollier 68 will be displaced an abnormal distance 
and the tappet will close the Switch 3 and 
complete a circuit therethrough for the purpose 
of actuating an ejecting means later to be de 
scribed. . 

Feeder belts 28 pass over the pulleys 49 and 
over pulley rolls 79 so disposed that the upper 
flights of the belts form a feed-away table over 
which the sheets are individually fed from the 
nachine, a suitably mounted and secured tight 
ener idler 8 being provided for maintaining the 
desired tight condition of these belts. The belts 
3 may deliver onto a feed-away conveyor gen 

erally designated 8 and which may be a part 
of the machine served by the feeding mechanism 
as hereinbefore described. 

Between upper and lower flights of the belts 
3 and just beyond the rolls 49 is mounted a 

cross shaft 32. The shaft is rockably mounted 
and carries a plurality of sheet deflector arms. 
33 which normally lie between the belts 8 and 
beneath the plane in which the upper flights of 
these belts travel. A crank 85 is fixed to the 
shaft 82 and is link-connected as at 86 to the 
core 8 of a solenoid 88 which is fixedly sup-. 
ported upon the machine framing, the core of 
the solenoid being normally held down by an 
anchored spring 89. The Solenoid is connected 
as at 90 with a power line and with the switch 

l, and it will be obvious that each time the 
switch 7 is closed so as to complete a circuit 
through the connecting lines 90 the solenoid 
will be energized and the core lifted against the 
tension of the spring 89. The upward move 
ment of the core will be transmitted through the 
ink and crank connections 86, 85 to the rock 
shaft 82 and the deflector arms 84 will be lifted 
to divert the double sheet which has effected an 
abnormal closing of the switch upwardly be 
tween the opposed rolls of a feed roll couple 9 
to which movement is imparted by chain and 
sprocket connections 92 with the sprocket 40 on 
the feed roll 39 so that double or Superposed 
sheets will be fed onto, an ejected sheet receiv 
ing table 93 instead of over the normal feed 
away table provided by the upper flights of the 
belts 8. 
A shaft 94 traverses the machine trward the 

rear and above the sheet pack and is rockably 
mounted in bearings 95 secured to the machine 
framing. Another shaft 96 is disposed parallel 
and to the rear of the shaft 94 at the same ele 
vation and is rockably supported in frame bear 
ings 9. The shaft 96 has one end extended 
and fitted with an actuator Crank 98 which car 



4. 
ries a roller 99 engaged by the forwarding can 
43. Another crank arm O is secured to the 
shaft 96 and an anchored spring of attached 
to this crank serves to yieldably hold the roller 
99 against the cam 43. Gripper unit support 
ing arms 102 depend in aligned pairs from the 
shafts 94 and 96 and are held in parallel rela 
tion by gripper unit carrying links to pivotally 
connected thereto as at 104. Each of the links 
O3 includes a split clamp collar 05 for remov 

ably securing and supporting a sheet gripping 
and lifting unit. 
Each gripping unit engageable with the sheets 

at the rearmost corners thereof, or the corners 
nearest to the feeder belts 75, includes a cylin 
drical casing 106 having its upper end closed by 
ahead OT carrying an upwardly extended tubul 
lar extension 08 of reduced diameter and which 
is equipped at its upper end with means 09 for 
effecting connection with a vacuum line. A pack 
gland o is provided in the head to. A similar 
closure head f is secured in the lower end of 
the casing and a piston 2 is slidably mounted 
in the chamber formed between the upper and 
lower heads and is urged toward the upper head 
by a compression spring 3 mounted in said 
chamber. Upward movement of the piston is 
limited by a depending flange 4 carried by the 
head O7 and which is notched or apertured to 
provide communication through the flange when 
the piston is in engagement therewith as illus 
trated in Figure 7 of the drawings. 
The piston 2 is secured to a plunger sleeve 
is which includes a reduced extension re 

ciprocable in the head extension 08 through 
the gland O, and the lower end of the holder 
sleeve 5 passes through the lower head and 
is secured to a cup head 7 to which the rubber 
suction or gripper cup ft 8 is removably Secured 
as at 9. 
A lateral port 20 opens into the casing above 

the piston (2 through a fitting 2 having pro 
vision at 22 for connection with a pressure line. 
Each of the gripper units just described, that is 
the casing 06 thereof, is securely clamped in 
one of the carrier links 03 and is oscillated back 
and forth by the actuator arms 02 with the axis 
of the unit always vertical. The operation of 
these units and the manner of connecting and 
utilizing the suction and pressure lines which 
control the operation of the unit will be described 
later. 
The two gripper units which engage and lift 

the front corners of the sheets, or the portions 
of the sheets adjacent the frame standards , ; 
are identical with those just above described but 
are mounted and operate in a slightly different 
manner later to be described. 
As previously stated, there are four interme 

diate lift gripper units disposed in two front and 
rear pairs intermediately of the four corner units, 
and each of these intermediate units is generally 
designated 23 and is identical with the units 
above described except for the fact that the 
plunger carried cup head 24 is indirectly con 
nected with the suction cup through the medium 
of a long tube extension f 25. The means for 
mounting the four intermediate gripper units 
will now be described. A cross shaft 2 trav 
erses the machine above the sheet pack B and 
is secured in bearings 27 formed on standards 
28 affixed to the machine framing. Another 

shaft 29 is similarly mounted as at in par 
allel spaced relation and frame pieces if formed 
in inverted channel shape are mounted on the 
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shafts 26 and 29 in parallel spaced relation, 
said frame pieces having bearing portions 2 
encircling said shafts. A crank hanger is 
rockably mounted as at 4 on each shaft 2, 
2 between the depending webs of each frame 
piece 3 and each crank handle carries a split 
clamp collar SS adapted to securely grip one 
of the intermediate units 23, and each frame 
piece 3 includes an opening 36 for permitting 
movement of the upwardly extended portion of 
the respective foremost unit 28. A closely 
wound tension spring 87 is secured at its rear 
end as at 38 to each crank hanger and is 
anchored at its front end as at 89 to a block 
40 slidable in a casing member 4 pivotally 
secured as at 42 to the particular frame piece 
3. An adjustable end plug 43 is mounted in 
each casing member 4 and a spring 44 is 
interposed between each plug and the block 40 
which opposes it. Thus as each crank hanger. 
and the carried unit is drawn rearwardly with 
the sheet its movement will be resisted by the 
respective spring 37 so that when the gripper 
suction which causes the unit to retain its en 
gagement with the sheet being fed is released 
the spring will return the crank hanger to its 
normal, forward position. On this return move 
ment, the respective closely wound spring 37 
acts as a relatively solid thrust member and at . 
the limit of its forward movement displaces the 
block 4 and compresses the spring to cushion 
the return movement. 
Upon the free ends of side hanger rods 45 

pivotally mounted as at 48 on the framing is 
supported a cross shaft or tube 47, the latter 
being secured as at 48 to the free ends of said 
rods. Suitable rigid supporting means 49 serves 
to hold the U-shaped frame formed by the mem 
bers 45 and 47 a definite distence above the 
-pack of sheets. 

The shaft or tube 47 carries a clamp sleeve 
50 near each end and each sleeve includes a 

rearwardly extending clamp collar 5 having a 
gripper unit receiving bore therein disposed at 
a slight angle with respect to the vertical so that 
the axis of the units clamped in the collars S 
converge inwardly and rearwardly, or inwardly 
and in the direction in which the sheets are fed. 
Each sleeve 50 also includes a pair of forwardly 
directed clamp collars 52 having bores therein 
for receiving and securely clamping a pair of 
air blast tubes 58. One tube of each pair ter 
minates in a vertically disposed nozzle 54 posi 
tioned for directing a blast of air against the 
sheets at the upper portion of the pack, and the 
other tube of each pair terminates at a slightly 
higher level in a horizontally disposed air blast 
nozzle SS similarly directed toward the upper 
extremity of the pack. In addition to those just 
described, a pair of air blast nozzles S4a are 
suitably supported at the rear upper side portion 
of the pack for directing blasts of air against 
the uppermost sheets of the pack at that portion 

The tube or shaft 47 also supports two or 
more intermediately disposed clamp sleeves S. 
from each of which a guide plate 57 depends 
in position for engaging the edges of the sheets 
at the upper portion of the pack and retaining 
the desired spaced relation between said sheet 
edge portion and the nozzles S4, S. 
Two gripper units adapted to engage and lift 

the front Corners of the sheets are secured in 
and depend from the clamp collars 5 and these 
units are generally designated S and are identi 
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cal in construction with the units engageable 
with the rear corners of the sheets and which 
include the casings 06. 
The sheet gripping or Suction Cups of all of 

the sheet gripper units hereinbefore referred to 
are projected against the upper most sheet of the 
pack and withdrawn therefrom for sheet lifting 
and feeding purposes in the same manner. The 
springs 3 normally hold the suction cups at 
their uppermost limits and gripping Suction in 
the cups is provided through the hollow centers 
of the cups and the bore extending through the 
whole of the unit in the plunger 5 and the 
extension f6 thereof. Air pressure is directed 
through the port f20 into the casing chamber 
above the piston 2 and sorces the piston down 
wardly, against the compression of the Spring 
f3, to force the suction cup 8 into gripping 

relation with the uppermost sheet of the pack. 
It is to be understood, of course, that at the time 
of contact between each Suction cup and the 
pack the interior of the cup is evacuated through 
the vacuum line. It will be obvious that when 
the pressure above the piston 2 is released the 
spring will return the piston to the normal po 
sition illustrated in Figure 7 and the suction cups 
thus lifted draw the foremost sheet upWardly 
with them. The cups engaging the rear corners 
of the sheets are lifted truly vertically whereas 
those at the front corners of the sheets, because 
of the incline positioning of the unit axes, will 
lift the corners upwardly, inwardly, and rear 
wardly thereby tending to bow the sheet down 
wardly. The air blasts discharged by the nozzles 
154, 54a, 55 enters the space formed below the 
uplifted corners of the uppermost sheet and aids 
in freeing that sheet from the remainder of the 
pack and in preventing a drawing up of the un 
derlying sheet. 
The suction cups of the four intermediate 

units 23 lift the intermediate portion of the 
sheet so that when feeding motion is imparted 
to the sheet this intermediate portion thereof 
will not drag against and Scratch the under 
lying sheet. Actual feeding movement or presen 
tation of the sheets to the feeding rolls is effected 
by a rearward Swinging of the rear unit Support 
ing arms C2 in the manner hereinbefore de 
scribed, and during this movement the inter 
mediate units 323 swing freely backwardly with 
the sheet. It is to be understood that the fore 
most sheet engaging units serve merely to lift 
the sheet and take no part in the feeding nove 
ment. For this reason the suction in the grip 
ping cups of these foremost units 25 is re 
leased just prior to the forward movement of 
presentation of the sheets in a manner later to 
be described. The suction in the cups of the 
intermediate and rearmost units is released just 
after the foremost edge of the sheet has beesa 
presented between the feeder rolls which have 
been separated by operation of the can . 
Upon release of the suction in the intermediate 
units 23, these units are returned to their ore 
mal, forwardly and downwardly inclined posi 
tion by the return springs 3. The units which 
engage the rearmost corners of the sheets are 
returned by movement of the arms 302, by action 
of the spring 3 and under control of the for 
warding cam 43. As previously stated, the nasa 
Iner of controlling the suction and preSSue ac 
tion in the various units will be described later. 
In Figure 7 of the drawings there is illustrated 

an optional modified form of gripper unit. This 
unit includes a cylindrical casing 59 closed at 

5. 
its lower end by a plug 60 and at its upper end 
by a threadably mounted head or plug 6 car 
rying a tubular extension 62 adapted to be 
connected with a pressure duct. A tubular 
plunger 64 is slidable in the casing and extends 
downwardly through the bottom plug 6 and 

... has a piston 65 affixed to its uppe end slide 
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ably engaging in the chamber formed in the 
Casing 59. A plug 66 is slidably mounted in 
and closes the lower end of the plunger i? and 
a rod 67 is secured to said plug and extends 
upwardly through the plunger 68. The plug 
66 has a central duct 68 which opens through 
the bottom of the plug into the removably 
mounted suction cup 69. The plug 6S also in 
cludes a lateral duct 80 coinanuinicating through 
a fitting 7 with a tube 2 which is novable 
with the plunger 64 and the fitting and 
telescopes in a tube 3 fixedly secured as at 76 
to the casing 59 and having provision at 75 
for connection with a vacuum line. A spring 
76 normally forces the piston $5 to the upper 

position illustrated in Figure 7. 
A stop head closes the upper end of the 

central duct 8 formed in the rod 6, suitable 
lateral openings 9 communicating between the 
central duct 8 and the casing chamber above 
the piston f65 and surrounding the head ". 
It will be observed that the lateral openings 3 
are Small and are disposed intermediately be 
neath the head so that by telescoping the 
rod 67 downwardly in the plunger sleeve 64, 
the ports. 9 will be closed by the extended 
upper end of the sleeve 64 which also serves as 
a means for liniting the degree of noverent 
of the rod 6 downwardly with relation to the 
sleeve 6. 
The rod 67 is provided with a lateral port 

80 which communicates between the center duct 
f78, a lateral port 8 in the plunger sleeve 66, 
and the friction reducing clearance or space 2 
Surrounding the rod 6 within the sleeve S. 
and provided by reducing the diameter of the 
rod intermediate its upper and lower ends. 
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When this form of unit is employed, air prese 
sure directed through the extensioz, $2 Wii 
cause the rod head it to move down and close 
the lateral ports is and then cause the rod and 
piston to move in unison to present the suction 
cup f68 into engagement with the uppermost 
sheet of a pack. It is to be understood that at 
the tire the Suction cup contacts the sheet, the 
space within the cup is evacuated through the 
ducts 8, , , 2 and 5 so as to effect a grip 
ping of the sheet. As soon as the cug contacts 
the uppermost sheet the rod 6 will be caused 
to move Upw8'dly relative to the plunger sleeve 
SS the limited distance permitted by the space 
intervening the lower end of the plunger sieeve 
64 and the shoulder of the plug 66 provided by 

the initial dowV73rd movement, of the rod 6' ' 
relative to said plunger sleeve. This movement 
of the rod opes the lateral ports SR 9, to over. 
corne the ionin8, air pressure condition above 
the piston 65 and permit the spring 28 to re 
turn the plunger EA to the initial position scove 
describedi. 

: uring the operation of the machine the pack 
of sheets is autoEratically ifted through small in 
crenents of movement to constantly present the 
uppermost sheet of the pacle at a proger eleva. 
tion for being engaged by the gripper unit. 
When almost all of the sheets of a pack have 
been fed one by one therefron, it becomes desir 
able to mount a new pack in the machine, and 
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in order to accomplish this it is necessary to pro 
vide a temporary support for the small number 
of sheets yet remaining in the pack and to lower 
the pack skid supporting frame to a position for 
receiving a fresh skid and pack and, to return 
the supporting frame to an elevated position for 
presenting the newly supplied pack in coopera 
tive relation with the gripping elements. 

In the machine herein disclosed, means is en 
ployed for accomplishing this lowering and lift 
ing of the skid and pack Supporting frame by 
rapid traverse movements. The normal lifting 
of a pack through Small increments of movement 
is accomplished by rotation of the cam shaft 32 
and the cross shaft 25, power being applied to 
these shafts from an Outside Source. The means 
for imparting the rapid traverse movements just 
referred to include an individual motor and re 
versible clutch equipment which will now be de 
scribed. 
A motor 83 is secured as at 84 to depend 

from a reversible clutch unit generally desig 
nated 85 which is in turn mounted as at 86 on 
the machine framing. 
Any suitable reversible clutch unit may be em 

ployed and the one herein illustrated includes a 
driver shaft 87 rotatable in bearings '88 in the 
casing Or housing and driven by sprocket and 
chain connections 89 from the shaft of the mo 
tor 83. The unit also includes a driven shaft 
90 rotatable in bearings 9 provided therefor 

in the casing, and this shaft has sprocket and 
chain connection 92 with the worm shaft 25 
hereinbefore referred to so that the rotation im 
parted in one direction or the other to the shaft 
90 will be transmitted to the shaft 25 for ef 

fecting a relatively rapid lifting or lowering of 
the chains f which pass over the sprockets 3 
Secured upon the shafts f4 hereinbefore de 
Scribed. 
A large spur gear 93 is loosely mounted on 

the shaft 90 and is constantly driven by a small 
pinion 94 on the driver shaft 87. A smaller 
spur gear 95 is loosely mounted on the shaft 
90 and is constantly driven in a direction op 

posite the direction of rotation of the gear 93 
by an idler gear 96 supported on the unit hous 
ing and enmeshed with the gear 95 and with 
the gear 97 secured upon the shaft 87. 
Each of the gears 95 and 93 carries a clutch 

head portion f3 and these head portions are 
Selectively engaged by a clutch element 99 
Splined at 200 on the shaft 90. The clutch head 
99 is shifted in one direction or the other on the 

shaft 90 by a shifter fork 20 secured to a shaft 
202 rockably mounted in the unit casing and 
which is extended outside the casing and 
equipped with an actuator crank 203. The crank 
20 is link-connected as at 204 with the central 
vertical arm 205 of a 3-arm actuator lever. The 
lever includes two arms extended in opposite, 
generally horizontal directions and one of these 
arms 20 is pivotally connected as at 207 with a 
vertically disposed slidable control bar 208 which 
is slide-guided as at 209 and includes an out 
Wardly extended top lug 20 and a similarly ex 
tended bottom lug 2. The lugs 20 and 2 
are presented for engagement by the pack sup 
porting skid at upper and lower limits of its trav 
el. 
The other generally horizontal arm 22 of the 

lever is link-connected as at 23 with a crank 
member 24 secured upon an actuator shaft 2 is 
rockably supported as at 26 on the machine 
frame along the left side of the machine. The 
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shaft 25 also carries two vertically depending . 
manually Operable actuator handles 27. The 
shaft 25 also has a large plate 28 affixed there 
to, and this plate is provided with a vertically 
disposed latching recess 29 which is vertically, 
centrally disposed and open at the bottom. . 
A thrust link 220 having crank connection 

with the shaft 32, as by connection with the for 
'warding cam 43 as at 22, is connected to one 
arm 222 of a bell crank lever which is oscillat 
able about the shaft 25 on which the ratchet 
wheel 27 is affixed. The other arm 223 of the 
bell crank lever has a ratchet wheel engaging 
pawl 224 pivoted at its free end, and it will be ob 
vious that when the bell crank lever 222, 228 is 
oscillated with the pawl in engagement with the 
ratchet wheel 27, increments of movement will 
be imparted to the shaft 25, and from it to the 
pack lifting chains 3 in the manner hereinbe 
fore described. 
A housing 225 is secured as at 226 to the ma 

chine framing, and a pawl position controlling 
rod 227 is vertically reciprocable in bearings 22 
provided in said housing. The rod is connected 
with the pawl 224 by a link 229 which is pivoted 
to the rod as at 230 and slot and pin connected 
as at 23 to said pawl. 
The rod 227 is secured as at 232 to the upper 

end of the core 233 of a solenoid 234, the lower 
end of said core being connected to a link 235 
which is slot and pin connected as at 236 to 
switch actuator rod 237. 
The switch actuator rod 237 is vertically slid 

able in bearings 238 provided in the housing and 
has a pin 239 projected therefrom for engage 
ment in the fork end of a crank member 240 
rockably mounted as at 24 on the housing and 
having an actuator handle 242 secured thereto. 
The handle 242 is equipped with a spring detent 
243 releasably insertable in receiving recesses 
provided in the housing for the purpose of se 
curing the rod in its raised or lowered posi 
tion, the lowered position of the rod being illus 
trated in Figure 12 of the drawings. The rod 
23 also carries a pair of adjustably spaced 
Switch actuator fingers 244 engageable with a 
switch actuator 245 rockably mounted at 24 
and engageable with stop and start buttons of 
a switch 24 connected in the power circuit 
248 serving the motor 83. Thus each time the 
rod 237 is lowered to the position illustrated in 
Figure 12 of the drawings, it will close the switch 
247 and start operation of the motor 83, and 
when this rod is raised the operation of this mo 
tor will be automatically stopped. 
The rod 237 also carries a switch actuator 

fork 249 engageable with the actuator lever 25 
of a Switch 25 connected in the circuit connec 
tions 252 serving the solenoid 234. 
. A collar 25 is secured centrally of the cross 
shaft or tube 47 and carries a bracket 2S4 
equipped with a cylinder 255 having a bore 25 
in which a valve plunger 257 is vertically slid 
able. The plunger is threaded at its upper end 
and carries a stop collar 258. The bracket also 
includes a lug portion 259 vertically spaced from 
and overlying the upper end of the cylinder and 
which has a threaded bore in which a socket 
plug 260 is adjustably mounted. A compression 
spring 2 is interposed between the plug 2 
and the upper end of the plunger and normally 
holds the plunger down at the lower limit of its 
movement determined by the stop collar 2s. 
The cylinder includes a pair of aligned cross 

ports 262 one of which connects at one side with 
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a pressure line 263 from a suitable source of 
air pressure and the other of which connects 
with a pressure line 264 leading to a control 
mechanism, the construction and purpose of 
Which Will be described later. The plunger also 
includes a cross duct 265 and a longitudinal side 
recess 266 which normally communicates be 
tween the pressure line 264 and a venting duct 
267 opening laterally through the cylinder wall. 
It will be obvious that when the plunger is lifted 
against the action of the spring 26 the cross 
port 265 will open communication between the 
cross ducts 262 of the cylinder and allow air 
pressure to flow from the line 263 into the line 
264. 
At its lower end the plunger 257 carries a 

bracket member 268 having a cylinder 269 at its 
lower end in the axial bore of which a plunger 
20 is vertically slidable. 
a limited amount of vertical movement in the 
bore of the cylinder 269 and movement in the 
upward direction is resisted by a compression. 
spring 27 surrounding the plunger within the 
cylinder, and the amount of movement of the 
plunger in both directions is limited by abutment 
heads 272 threadably mounted on the plunger. 
The plunger terminates at its lower end in a 
stirrup 273 which carries a roller 274 adapted to 
be engaged by the uppermost sheet of the sheet 
pack 6. 
A switch 275 in which the contacts are held 

separated or in circuit breaking relation is 
mounted on the bracket 268 directly above the 
plunger 270. The contacts of this Switch are nor 
mally held separated by engagement of the 
plunger 20. This switch is connected in the 
power circuit lines 252 which serve the Solenoid 
234 and, as stated, the circuit is normally broken 
through this switch except when the plunger 2 
is lowered by reduction of the predetermined top 
level of the sheet pack by feeding of individual 
sheets therefrom. When the plunger is thus low 
ered it will permit the Switch contacts to engage 
and complete the Solenoid energizing circuit. 
Each time the top level of the pack is reduced 
below the predetermined level by the feeding of 
individual sheets therefrom, the plunger 270 will 
be lowered a sufficient distance to permit the 
switch contacts to close and complete the circuit 
which energizes the solenoid 234 and thereby ef 
fect a re-engagement of the pawl with the ratch 
et wheel 2 so that the pack will be fed upwardly 
a sufficient distance to again effect a breaking of 
the Solenoid energizing circuit and another re 
traction of the pawl, it being understood that 
each time the solenoid energizing circuit is 
broken the rod 22 will fall by gravity and effect 
a retraction of the pawl. 

It will be noted by reference to Figure 2 of 
the drawings that the rod 227 carries a latch lug 
275 which engages the lower bearing 228 and 
limits downward movement of the rod whenever 
the solenoid 234 is not energized, and when the 
rod is lifted by the energized solenoid to oper 
ably position the pawi this lug engages in the 
latch notch 2 9 in the latch plate 28 affixed to 
the rock shaft 2 5 and serves to lock the shaft 
against movement so that the clutch is held in 
neutral, thus making it impossible to apply power 
to the devices for lifting and lowering the pack 
in rapid-traverse movement while the normal 
lifting of the pack by small increments and the 
feeding of sheets therefrom is proceeding. 
The pressure line 264 connects with the lower 

end of a pivotally mounted cylinder 26 secured 

7 
upon the frame adjacent the shaft 25. A pis 
to 2 is vertically reciprocable in the cyl 
inder and is attached to a plunger 278 which 
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extends upwardly from the cylinder and has slot 
and pin connection at 29 with a crank 280 se 
cured upon the clutch control shaft 25. When 
ever the pack is lifted high enough to cause the 
plunger port 255 to register with the cross ports 
262 in the control cylinder 255, as by initial lift 
ing of the pack. by the rapid traverse lifting 
equipments, air pressure fiowing through the 
lines 263 and 264 will force the piston 277 up 
wardly, and the upward movement of the plunger 
28 Will actuate the crank 280 to rock the shaft 
25 and shift the clutch to neutral. 

In operation, in the initial loading of the ma 
chine, a skid 5 having a sheet pack thereon is 
rolled Over the rollways into position over the 
C-shaped supporting frame and with the pack 
6 against the rear limiting wall 28. By adjust 
ing the handle 242 the machine attendant can 
depress the rods 22 and 23. It will be under 
stood that when these rods are depressed the 
pawi 22 will be moved out of engagement with 
the ratchet wheel 27. Depression of the rod 237 
actuates the switch 25 to break the circuit 
through the solenoid energizing circuit 252 and 
will also actuate the switch 247 for automatical 
ly closing the motor control circuit 248 and set 
ting the motor 83 into operation. 
By low manually actuating one of the control 

handles 2 toward the left, as viewed in Figure 1 
of the drawings, the rock shaft 25 and the crank 
and link connections 2 4, 2 3, 22, 205, 204, 203 
and 2 will be actuated so as to properly shift 
the clutch to impart rapid upward traverse move 
ment to the pack Supporting frame and the pack 
thereon by rotation of the chain actuating shafts 
25 through the transmission connections 92. 
As the skid and pack thereon reach the in 

tended upper limit the skid will engage the bar 
projection 2 and mechanically rock the lever 
26, 205, 22 and thereby effect a shifting of the 
ciutch to the neutral position. This skid ef 
fected automatic upward rapid traverse control is 
supplemented by the pack effected control 
equipment including the cylinder 255 and roller 
2.É. As the pack top attains the desired level 
for proper cooperation with the sheet gripping 
and feeding devices, it will engage the roller 24 
3rd force the plunger 25 upwardly so as to ef 
fect cross communication between the air pres 
Sure lines 263 and 266 through the cross duct 
265 in Said plunger. This pressure communica 
tion will effect a lifting of the piston 27 and 
as actuation of the crank 28) effective to shift 
the clutch to the neutral condition in the man 
ner hereinbefore described. 
With the sheet pack thus presented with its 

top portion in proper cooperative relation with 
the gripping and feeding units, the sheets are 
successively lifted one by one from the top of 
the pack, and presented to the feeding-away 
equipments hereinbefore described. Each time 
double or Superposed sheets are lifted and pre 
sented to the feed rollers they are ejected by the 
ejector mechanism hereinbefore described in de 
tall and, as the level of the pack is lowered, the 
pack is automatically raised by small increments 
so as to maintain the desired spaced relation 
between the sheet gripping and lifting units and 
the uppermost sheet of the pack. The master 
valve 47 controls the flow of air through and the 
evacuation of the lines leading to the gripping 
units in a manner later to be described so that 



the pressure introduced into the units is effec 
tive to force the suction cups against the upper 
most sheet as the arms 2 reach the limit of 
their swing forwardly or in the sheet receiving 
direction. As previously described, the gripper 
cups are evacuated at the time they contact the 
sheet and the pressure effective to present the 
cups is released just after the suction gripping 
of the sheet has been effected so that the cups 
are lifted to the positions illustrated in Figures 
1 and 5 of the drawings. 
As previously stated, the cups of the units 5 

at the front corners of the sheets are lifted and 
lowered only, and the units are not movable in 
the sheet presenting or feeding direction. The 
suction gripping action of these cups is discon 
tinued immediately after gripping of the front 
end of the sheet has been effected, and as pre 
viously stated the sheet corners are turned up 
wardly, as indicated in Figure 1, so that the air 
blasts delivered through the nozzles 54, 55 will 
serve to overcome any tendency of the underly 
ing sheet to adhere to and be lifted with the 
uppermost sheet. As the arms O2 are swung 
forwardly, the units to present the rear edge of 

* the lifted sheet between the feeder rolls, which 
are separated in the manner hereinbefore de 
scribed at the moment at which the presenta 
tion is effected, and are thereafter permitted to 
move together so that the feeding of the sheet 
out of the machine can be effected. During the 
rearward movement of the units 106, the inter 
mediate units generally designated 2 swing 
rearwardly with the gripped sheet and serve to 
hold it elevated out of contact with the under 
lying sheet, thereby preventing dragging and 
scratching of the sheets. The suction within 
the cups of the units 106 and 23 is released just 
before the arms 2 start their return swing and 
after the feeder rollers have gripped the pre 
sented end of the sheet. 
This individual feeding of sheets continues, and 

each time the top level of the pack falls below 
the predetermined level the circuit 252, effective 
to energize the solenoid 234, is energized by a 
lowering of the plunger 27 and the rod 22 is 
lifted to cause the pawl 224 which is being con 
stantly oscillated to engage and impart incre 
ments of movement to the ratchet wheel 2 ef 
fective to again lift the pack to the desired ele 
vation. When this desired elevation is attained 
the circuit 252 will be again broken by lifting of 
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the plunger 270 in the manner hereinbefore de 
scribed. 
Whenever the sheet pack has been reduced to 

approximately two inches in height, a pack sup 
porting fork 28 is slipped under the pack through 
openings provided for that purpose in the skid 
and will serve to temporarily support the remain 
ing sheets of the pack while the supporting frame 
is being lowered to receive a new skid and pack 
supply. The rear end of the fork 28 rests upon 
the rear wall 28, as at 282, and the front end 
thereof is supported upon brackets 283 secured to 
and projecting from the frame standards . 
By now moving the rod 23 downwardly by 

actuation of the hand crank 22, the operator 
can disconnect the pawl 224 and render ineffec 
tive the solenoid 24 and the control equipments 
therefor in the manner hereinbefore described, 
and also actuate the switch 247 for energizing 
the motor circuit and starting operation of the 
motor 83. By now shifting one of the control 
levers 27 to the right, as viewed in Figure 1 of 
the drawings, the clutch can be set to effect a 
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rapid traverse movement downwardly of the pack 
supporting frame. As the frame reaches its 
lower limit the skid will engage the botton lug 
2 on the bar 208 and shift the lever 206, 205 
to again shift the clutch to the neutral position, 
thereby discontinuing downward movement of 
the supporting chains . After a new pack has 
been mounted on the support the control devices 
can be actuated to lift the pack to the proper ele 
vation in the nanner hereinbefore described. 

In Figure 3 of the drawings the general ar 
rangement of the master. Valve, the pressure con 
trol valve, the gripper units, the pressure nozzles, 
and the various connecting lines or ducts are 
shown, and in Figure 30 an attempt has been 
made to diagrammatically illustrate the whole 
Operating cycle of the machine. In the said Fig 
ure 3 no attempt has been made to indicate the 
angular relation of the gripper units, for to do so 
would result in confusion, and the actual posi 
tioning of these parts is clearly shown in the 
remaining views of the drawings. 
The master valve, hereinbefore generally desig 

nated 47, includes a vertically disposed cylindrical 
body 284 equipped with mounting lugs 285 
through the medium of which it is rigidly secured 
upon the CrOSS frame member 2. The driver 
shaft 46 is rotatably supported axially of the body 
and this shaft depends through the cross frame 
member 2 and carries the bevel gear 45 herein 
before referred to and through which rotation is 
transmitted to the valve shaft from the cam 
shaft 32. Both below and above the valve body 
284 driver heads 286 are keyed onto the shaft and 
impart rotation to valve, plates through the me 
dium of driving pin and socket connections 287. 
The upper or air pressure controlling plate is 
designated 28, and the lower or vacuum con 
trolling plate is designated 289, and both are held 
in tight sealing contact with the opposing surface 
of the valve body by compression spring equip 
ments 290. See Figures 16 to 21. 
The master valve body includes a vertical cen 

trally disposed solid wall portion 29 extending 
in the forward-rearward direction. This wall 
divides the body to form two side portions, one 
forming a pressure and vacuum relieving or ex 
haust chamber 292 which communicates with the 
atmosphere through a wall port 293. The other 
side portion is horizontally divided by a horizon 
tal wall portion 294 to form an upper pressure 
chamber 295 and a lower vacuum chamber 296. 
A valve casing 29 is mounted in a bore formed 

in the horizontal wall portion 294, and a rotary 
valve 298, renovably coupled as at 299 with an 
actuator shaft 800, is operable in the casing 297. 
A port 30 communicates between the valve bore 
and the pressure chamber 295, and a port 302 
communicates between the valve bore and th 
vacuum chamber 296. 

It will be obvious by reference to Figures 24 
and 25 that the valve casing 292 is provided, in 
one vertical plane, with three ports 303, one com 
municating with the pressure chamber 295, one 
With a pressure inlet duct 304, and the other 
with a pressure exhausting duct 305. It is to be 
understood that the pressure duct 304 is con 
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nected with any suitable source of air under 
pressure. The valve rotor 298 is provided with a 
peripheral cutout 30 for communicating with 
selected pairs of the ports 303 in the manner 
illustrated in Figures 24 and 25 for affording com 
munication between the pressure inlet duct 804 
and the pressure chamber 295, or between the 
pressure duct 295 and the exhaust duct 805, 
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By reference to Figures 26 and 27 of the drawa 

ings it will be observed that the valve casing is 
provided in another vertical plane with two ports 
307, one communicating with the vacuum cham 
ber 296 and the other with the vacuum duct 308 
which is connected with a source of negative 
pressure such as a pump or the like. The valve 
rotor 298 includes a peripheral cutout 309 which 
may be adjusted in the manner illustrated in 
Figures 26 and 27 to open or close communica 
tion between the suction duct 308 and the vac 
uum chamber 296. 

Ports 3 fo open through the top of the valve 
body into the pressure chamber 295 in the man 
ner illustrated in Figure 19 of the drawings, and 
ports 3 similarly open through the bottom of 
the valve body into the vacuum chamber 296 
in the manner shown in Figure 20. Figures 19 
and 20 also illustrate ports 32 and 33 respec 
tively communicating through the top and bot 
tom of the valve body into the exhaust chamber 
292. 

It will be observed by reference to Figures 16 
and 17 of the drawings that sets of ducts or 
ports 34a, 34b, 3f4c, and 315a, 35b, 315c, open 
in vertical alignment through the front wall of 
the valve body, and in upper and lower radially 
spaced sets at the top and bottom of said valve 
body. The three ducts designated 34 are pres 
sure ducts and the three ports designated 35 
are vacuum or suction ducts. The duct 34 is 
adapted for cooperation with the sheet forward 
ing or rear gripper units 06. The duct 34 is 
adapted for cooperation with the four inter 
mediate gripper units 23, and the duct 34 is 
adapted for cooperation with the front or lift 
gripper units 58. The duct 35 is adapted for 
communication with the front or lift gripper 
units 58, the duct 35b is adapted for com 
munication with the four intermediate gripper 
units 23, and the duct 35 is adapted for Con 
munication with the rear or sheet forwarding 
gripper units 06. 

It will be observed by reference to Figure 22 
of the drawings that the master valve plate 288 
is provided with a bottom face cutout 36 for 
controlling the flow of pressure to the two rear 
or sheet forwarding grippers 06, with a cut 
out 37 for controlling pressure communication 
with the four intermediate grippers 23, and with 
a cutout 38 for controlling pressure communi 
cation with the front or lift grippers 58. 

It will be observed by reference to Figure 23 
of the drawings that the lower valve plate 289 
is provided with an upper face cutout 39 for 
controlling vacuum or suction communication 
with the rear or sheet forwarding grippers 06, 
a cutout 320 for controlling vacuum COm 
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munication with the four intermediate grippers . . 
23, and a cutout 32 for controlling vacuum 
communication with the front or lift grip 
pers 58. 
The upper set of pressure ducts 34, 34, and 
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34c are connected by pressure. lines 322 re 
spectively with the rear or sheet forwarding grip 
per units 06, the four intermediate gripper units 
i23, and the front or lift gripper units 58. The 
lower set of ducts 35, 35b, and 350 are re 
Spectively connected by suction lines 323 with the 
front Or lift gripper units 58, the four inter 
mediate gripper units 23, and the rear or sheet 
forwarding gripper units OS. 

it will be obvious that with the rotary valve. 
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24 and 26 of the drawings, the rotating plates 
288 and 289 of the master valve will control com 
munication between the vacuum and pressure 
chambers 295 and 296 of the master valve with 
the vacuum units to cause them to function in 
the manner hereinbefore described in detail and 
diagrammatically illustrated in Figure 30 of the 
drawings. When the rotary valve is adjusted to 
the position illustrated in Figures 25 and 27 of 
the drawings the communication from the pres 
sure line 304 is cut off and pressure is bled out 
of the chamber 295 through the duct 305, and 
the vacuum Source 308 is cut of in the manner 
illustrated in Figure 27. 

For controlling the flow of air pressure to the 
various nozzles 5:1, 54 and 55, there is pro 
vided a control valve generally designated 324. 
This valve is mounted as at 325 on the frame 
cross piece 2 and includes a pair of parallel 
Spaced vertical guides 326 in each of which a 
valve stem 328 is vertically reciprocable. Each 
stem carrying valve 328 is adapted to control 
passage of air under pressure from the chamber 
329 above the valve through an outlet port 30 
disposed below the valve. One of the ports is 
connected through a pipe line 33 with the two 
upper nozzles 55 at the front of the sheet pack 
6 and the other is connected by a pipe line 332 
with the four lower nozzles disposed in pairs 
54 and 54 at the front and rear of the sheet 

pack. Air under pressure is supplied to the 
chambers 329 through a common Supply con 
nection 333 and axially aligned lateral ducts 33 
Which traverse a valve bore 335. 
The valves 328 are held seated by springs 36 

and are lifted from their seats by tappets 3 
engaged by cams 338 mounted on the cam 
shaft 32. 
A pressure opened, can closed valve plunger 

339 is mounted in the valve bore 335 and this 
valve may be manually shifted to the position 
illustrated in Figure 28 of the drawings to close 
of air pressure communication with the lateral 
ducts 334 and the chambers 329 by a cam 34 
mounted upon a rock shaft 34. 
The shaft 34 is rockably mounted as at 342 

on the machine framing and carries a hand 
crank 43 at each end. At the left hand end the 
shaft 34 also carries a crank 34 which is link 
connected as at 345 with a crank 346 mounted 
on the rotary valve actuator shaft 300. The 
valve shaft 300 also carries a hand crank 
which is held in its elevated or active position, 
or in a lowered inactive position by a spring 
detent 348. 
The crank lever 34 is connected by a slotted 

link 349 with an extension from the crank men 
ber 98 which is actuated by the forwarding can 
43 for imparting sheet presenting movement to 
the arm 02 and the gripper units 06 carried 
thereby. It will be observed that the slot in 
the link 349 will permit normal operation of the 
crank 98, but when the lever 347 is swung down 
wardly the link 349 will lift the roller 99 out of 
contact with the cam 43 for silencing the sheet 
grippers and discontinuing the sheet forwarding 
operation. This movement of the lever also 
shifts the rotary valve 298 to the cut off position 
illustrated in Figures 25 and 27 of the drawings, 
and, through the ninedium of the crank and link 
connections 346, 345 and 344, the shaft 34 f is 
rocked to move the cam 340 to the position for 
closing the valve 339 and cutting off pressure 
communication in the manner hereinbefore de 

positioned in the manner illustrated in Figures 75 scribed. 
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This manipulation of the pilot valve 298 cuts 

of both the pressure air and the vacuum supply, 
and stops the feeding of sheets without stopping 
the machine. By this manipulation of the pilot 
valve 298 the pressure chamber 295 is suitably 
bled so that the grippers will not tend to par 
tially operate on the next cycle. 

It is of course to be understood that the de 
tails of structure and arrangement of parts may 
be variously changed and modified without de 
parting from the spirit and scope of my inven 
tion. J 

I claim: 
1. In a sheet feeding means, feeder rolls, means 

for lifting sheets serially from a pack top main 
tained at a constant level and presenting then 
to the rolls to be fed thereby and including a 
gripper unit disposed. Over each corner of the 
pack and at least one intermediate gripper unit 
for engaging the sheets between the corners to 
prevent dragging of the central portion of the 
sheet being lifted over the underlying sheet, said 
intermediate gripper unit being mounted inde 
pendently of the corner mounted gripper units 
and freely swingable with the sheets in the direc 
tion of presentation thereof, spring means for re 
turning said intermediate gripper unit after each 
presentation of a sheet to the feeder rolls, and 
spring means for cushioning the return move 
ment of the intermediate gripper unit. 

2. In a sheet feeding means, feeder rolls, means 
for lifting sheets serially from a pack top main 
tained at a constant level and presenting them to 
the rolls to be fed thereby and including a grip 
per unit disposed over each corner of the pack 
and at least One intermediate gripper unit for 
engaging the sheets between the corners to pre 
vent dragging of the central portion of the sheet 
being lifted over the underlying sheet, said inter 
Inediate gripper unit being freely swingable with 
the sheets in the direction of presentation there 
of, spring means for returning said intermediate 
gripper unit after each presentation of a sheet 
to the feeder rolls, and spring means for cush 
ioning the return movement of the intermediate 
gripper unit, said last named means comprising 
an anchor cup, a plunger slidable through a lim 
ited distance in said cup and opposed by a cush 
ion spring, and a close coiled tension spring an 
chored to said intermediate unit and to said 
plunger and active as a thrust member upon re 
turn movement of said intermediate unit. 

3. In a sheet feeding means, feeder rolls, means 
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for lifting sheets serially from a pack top main 
tained at a constant level and presenting them to 
the rolls to be fed thereby and including a grip 
per unit disposed over each corner of the pack 
and a plurality of longitudinally and laterally 
Spaced intermediate gripper units disposed for 
engagement with the sheets between the corners 
to prevent drag contact of a sheet being lifted 
with the underlying sheet, means for imparting 
lifting and lowering movement to all said units, 
means for imparting movement to the units dis 
posed over the sheet corners adjacent the feeder 
rolls only for moving sheets toward said rolls, 
and means for mounting the intermediate units 
for free swinging movement with a sheet being 
presented. 

4. In a sheet feeding means, feeder rolls, means. 
for lifting sheets serially from a pack top main 
tained at a constant level and presenting them 
to the rolls to be fed thereby and including a 
gripper unit disposed over each corner of the 
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disposed for engagement with the sheets between 
the corners to prevent drag contact of a sheet 
being lifted with the underlying sheet, means for 
imparting lifting and lowering movement to all 
Said units, means for swingably mounting the 
units disposed over the sheet corners adjacent the 
feeder rolls and for imparting movement to these 
particular units toward and from the rolls with 
the axes of these units always vertical, and means 
for mounting the intermediate units for free 
Swinging movement with a sheet being presented. 

5. In a sheet feeding means, feeder rolls, means 
for intermittently separating the rolls to receive 
a sheet between them and then restore them to 
feeding relation, pressure projected and spring 
returned suction grippers engageable with sheets 
of a pack top maintained at a constant level for 
lifting them serially from the pack, means for 
moving the grippers with a gripped sheet to 
present it to the rolls while separated, and rotary 
valve means for controlling pressure flow to the 
grippers to control projection and retraction 
thereof and for evacuating said grippers at the 
time they initially contact a sheet and for reliev 
ing the evacuation as the rolls take over the feed 
ing of Said sheet, 

6. In a sheet feeding means, feeder rolls, means 
for intermittently separating the rolls to receive 
a sheet between them and then restore them to 
feeding relation, pressure projected and spring 
returned suction grippers engageable with sheets 
of a pack top maintained at a constant level for 
lifting them serially from the pack, means for 
moving the grippers with a gripped sheet to 
present it to the rolls while separated, and rotary 
valve means for controlling pressure flow to the 
grippers to control projection and retraction 
thereof and for evacuating said grippers at the 
time they initially contact a sheet and for reliev 
ing the evacuation as the rolls take over the feed 
ing of said sheet, said valve means including a 
master valve having a vacuum chamber and a 
pressure chamber and control members for con 
trolling communication between said, chambers 
and said units, and a pilot valve manually oper 
able to close off pressure and vacuum source 
communications with the chambers and for 
bleeding the pressure chamber. 

7. In a sheet feeding means, feeder rolls, means 
for intermittently separating the rolls to receive 
a sheet between them and then restore them to 
feeding relation, pressure projected and spring 
returned suction grippers engageable with sheets 
of the pack for lifting then serially from a pack 
top maintained at a constant level, means for 
moving the grippers with a gripped sheet to pre 
sent it to the rolls while separated, rotary valve 
means for controlling pressure flow to the grip 
pers to control projection and retraction thereof 
and for evacuating said grippers at the time they 
initially contact a sheet and for relieving the 
evacuation as the rolls take over the feeding of 
said sheet, said valve means including a master 
valve having a vacuum chamber and a pressure 
chamber and control - members for controlling 
communication between said chambers and said 
units, a pilot valve manually operable to close 
of pressure and vacuum source communications 
with the chambers and for bleeding the pressure 
chamber, pressure nozzles effective at the cor 
ners of the pack to prevent sticking of sheets, 
means including a pressure control and cutoff 
valve for supplying air under pressure to said 
nozzles, and means for simultaneously actuating 

pack and a plurality of intermediate gripper units said pilot valve and said cutof valve, 
- - 
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8. in a sheet feeding means, feeder rols, means 

for intermittently separating the rolls to receive 
3 sheet between them and then restore then to 
feeding relation, pressure projected and spring 
returned suction grippers engageable with sheets 
of a pack top maintained at a constant level for 
lifting then serially from the pack, means so 
noving the grippers with a gripped sheet to pre 
sent it to the rolls while separated, rotary valve 
means for controlling pressure flow to the grip 
seers to control projection and retraction thereof 
and for evacuating Said grippers at the time they 
initially contact a sheet and for relieving the . 
evacuation as the arolis take over the feeding of 
Saidi Sheet, said valve means including a naster 
78ve having a vacuum chamber and a pressure 
chanoer and control members for controlling 
communication between said chambers and said 
Anits, a pilot Valve manually operable to close 
of gpressure and vacuum source communications 
*7ith the chambers and for bleeding the pressure 
chamber, pressure nozzles effective at the corners 
of the pack to prevent sticking of sheets, means 
inciuding a pressure control and cutof valve for 
Siggplying air under pressure to said nozzles, and 
3, connoia manually operable means for sizeau 
$3.7neously actuating the pilot valve and the cut 
off waive and or discontinuing operation of said 
gripper movement inparting means. 

9. In a machine of the character described, 2, 
323ir of support a rails swingable about al.:ces oc 
cupying the s22se substantially horizontal plane, 
Said arms being disposed in parallel spaced re 
iation and connected at heir free ends by & 
is ax composed of two pairs clamped together in 
termediately of said airns, and a sheet grippe 
lait claiiped 333ightly getween said link parts. 
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it). In a nachine of the character described, G, . 
pair of suggor, shafts disposed in horizontal par 
alled spaced relation, a gair of arms swingably 
suspended in garalliei relation adjacent each end 
of said shafts, e3.ca pair being connected at theis 
ower ends 3 S, Spacer device, a sheet grippe 
unit supported upright by each device, and means 
for SYijinging said arris back and forth about the 
akes of Said shafts and including a continuous 
y otated can and a crank arm secured to one 
of said shafts and engaging said cam, and means 
for moving said crank ai's in out of the eitective 
path and govement of said cam for rendering 
Said arms and unit inop2i'2tive. 

33. In a raachine of the character described, 8, 
pair of support shafts disposed in horizontal per 
aliei spaced relation, a pair of arms SWingably 
suspended in parallel relation adjacent each end 
of said sihafts, each pair being connected a 
their lower ends by a spacer link, a sheet grip 
per unit secured uprightly to each link, a sheet 
gripper freely swingabie in position for engaging 
an intermediate part of a sheet, means yieldabiy 
holding the freely swingable gripper unit in a 
normal non-feeding position, means for swing 
ing said arms to in part sheet feeding movement 
thereto, means for controlling flow of pressure to 
ant, for effecting evacuation of said grippers for 
alternately forcing then against and attaching 
then to a sheet to be fed and then releasing 
said attachment to free the sheet, whereby said 
freely swingable gripper will move with said arms 

; and then swing freely back to normal upon re 
lease of the sheet. 

12. In a machine of the character described, e. 
pair of support shafts disposed in horizontal 
parallel spaced relation, a pair of arms swing 
ably suspended in parallel relation adjacent each 
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ead of Said shafts, each pair being connected at 
taai yes (eads by 3, g3ceign, a sheet gripper 
Ari secured 223Ray to each ink, a sheet grip 
23r freely swingsible is position for engaging an 
interned late 22. Of 8, sheet, Eleans yieldably 
holding the freely syigadie gripper unit in a 
EaCrginal AO reeding position, Enea as for swinging 
said 2.23 & 2.92.It sheet feeding novement 
teeto, Rae3Zas os controlling flow of pressure to 
and 3or effecting ey&ciation of said gippers for 
alternately 3orcing then against and attaching 
ther to a sheet to be fed and then releasing said 
3.8%acaraeza, to free the sheet, whereby said freely 
SWiggae gri.228 will nove with said arras and 
then Sying freely back &c. orna; upon release 
of the sheet, and granually operable means for 
Signlitaneo Asly discontinuing operation of the 
goverinent is a 2&ting Enea:s and said flow con 
trolling 32nd evacuation effecting raeans for 
silencing said grip.2es's, 

3. is 2, Saeet Seeding Rears, feeder rols, 
means for listing 36ets serially from a pack top 
snaintained at 8, constart, level and presenting 
thex, to the soils to seied thereay and including 
a gigger Agaii is20sed over each corner of the 
O2, c. 33d a piazeity of igner (ediate grippe 3. its 
dis30Sec fox engage:Teat '7ith the sheets between 
the CO3,283'S C. revex, drag contact of a sheet 
3eig ified with the 23 cleriying sheet, air pres 
Suare G57erizag 33. Spring lifting geazas or iai. 
23, ting lifting 23d lowering movement to gll 
Said Araits, Ele323 for izing2.5ing Ecovement to the 
A kits diss2Gsed CYe: the silee, corners adjacent 
he 3eeder 2'oils Oily £ox Roving sheets toward 

saic oils, 32nd Saeans acci Zaounting the inter 
Saediate 32 is to: Saree Swigging movement, with 
& Skeet, being 23'esented, he units disposed over 
the 325e, 2.0338rs ge:Eaote on the feedei rolls 
being disposed with their axes converging up 
wardiy-Seas",783'dly so that the front edge of each 
sheet: 57ill be 20 fed dovynyasdy as it is lifted by 
said CO2'yerged-&isis traits, 

34. A 3. Eacaine of the character described, 
a 2"eSSLA3e O'ojected Spring retracted gripper 
ani, CC2233rising, 2, 3rigint cylindrical casing, a 
head closing the upper end of the casing and 
avig Era 23ia: itakuliar extension, a head ring 
cio.Sing the ovye; end of the casing, a tubular 
split Eager regigrocaille in the casing and through 
the head ring 32c having a tubular extension 
3:20:7able in 323 (3rginiaating in the head exten 
sidia, a suicio ct; SecA3ed or the lower end of 
the piu Kages and adapted to be evacuated through 
Said piu Rager, its extensio and the head exten 
sion, a piston reciprocable in the casing and se 
Cuared to Said piu Yager, spring means normally O 
forcing the pisto: apWerdly, said head having 
provision for engaging the piston and limiting 
its upward noverient, and a pressure fitting in 
cluding 2, latera port contra: inicating with the 
iraterio: o3 the casing above the piston for admit 
ting fuid pressure effective to project the plunger 
against the large of the spiring. 

5. In a nachine of the character described, 
a pressure projected spring retiracted gripper unit 
cornprising, a pright cylindrical casing, a head 
ciosing the 2pper end of the casing, a head ring 
closing the owe end of the casing, a tubular 
plunger reciprocable in the casing and through 
the head ring and having 8, piston affixed to its 
ugger end, 3, Second plunge having limited tele 
Scopic inoverien, in the tubular piunger and ex 
tending below and slightiy above said tubular 
plunger and having a central port at its upper 
end and latere. Wall ports above and below the 
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piston, said tubular plunger having a wall port 
positioned for communicating with said central 
port below the piston, spring means normally 
urging the piston upwardly, means on the Second 
plunger above and below, the tubular plunger for 
limiting telescoping movement of Said Second 
plunger, said second plunger being hollow at its 
lower end and having a lateral vacuum duct 
connection, and a suction cup attached to said 
hollow end, fluid pressure applied above the 
piston initially serving to depress the Second 
plunger and close its upper wall ports and then 
depress the piston and tubular pilinger, and con 
tact with a sheet to be lifted Serving to lift the 
second plunger and hold open the upper Wali 
ports to allow fluid pressure to escape from above 
the piston and permit the spring to return 
upwardly. 

16. In a machine of the character described, a 
plurality of sets of sheet separating blower noz 
zles, and means for controlling the flow of pres 
sure fluid to said nozzles comprising a valve cas 
ing having a valve chamber therein for each set 
of nozzles, a pressure inlet bore common to al 
chambers and ducts leading individually to the 
chambers from the common bore, an individual 
outlet leading from each chamber to a set of 
nozzles, a valve seat between each chamber and 
each outlet leading therefrom, a valve controlling 
passage through each seat, cam means for actu 
ating the valves, and a plunger movable in the 
common bore for at times closing off said ducts. 

17. In a sheet feeding means, feeder rolls, and 
means for lifting sheets serially from a pack top 
maintained at a constant level and presenting 
them to the rolls to be fed thereby and including 
a gripper unit disposed over each corner of the 
pack and at least one intermediate gripper unit 
for engaging the sheets between the corners to 
prevent dragging of the central portion of the 
sheet being lifted over the underlying sheet, each 
said gripper unit including a reciprocable plunger 
and a suction gripper carried thereby and com 
municating with said hollow portion, said plung 
ers being projectible by fluid pressure greater 
than atmospheric pressure, spring means for 
retracting said plungers, and valve means for 
controlling application of fluid pressure to said 
plungers. for alternately projecting them and 
then releasing said pressure to permit said spring 
means to retract them, and also for evacuating 
said suction grippers at times to cause them to 
grip sheets to be fed. 

18. In a sheet feeding means, feeder rolls, and 
means for lifting sheets serially from a pack top 
maintained at a constant level and presenting 
then to the rolls to be fed thereby and including 
a gripper unit disposed over each corner of the 
pack and at least one intermediate gripper unit 
for engaging the sheets between the corners to 
prevent dragging of the central portion of the 
sheet being lifted over the underlying sheet, each 
said gripper unit including a reciprocable plunger 
and a suction gripper carried thereby and con 
municating with said hollow portion, said plung 
ers being projectible by fluid pressure greater 
than atmospheric pressure, spring means for re 
tracting said plungers, and a single rotary valve 
for controlling application of fluid pressure to 
said plungers for alternately projecting them 
and then releasing said pressure to permit said 
spring means to retract them, and also for evac 
luating said suction grippers at times to cause 
them to grip sheets to be fed. 

2) 
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19. In a sheet feeding means, feeder rols, and 

means for lifting sheets serially from a pack 
top maintained at a constant level and present 
ing then to the rolls to be fed thereby and in 
cluding a gripper unit disposed over each corner 
of the pack and at least one intermediate grip 
per unit for engaging the sheets between the 
corners to prevent dragging of the central por 
iOE of the sheet being lifted over the under 
lying sheet, each said gripper unit including a 
3'eciprocable plunger and a suction gripper car 
Ziad thereby and communicating with said hol 
iOW portion, said plungers being projectible by 
fiuid pressure greater than atmospheric pres 
Sure, Spring means for retracting said plungers, 
A2ans including a horizontalJy disposed camshaft 
for inparting sheet feeding movement to certain 
of said gripper units, a single rotary valve rotat 
able about a vertical axis and effective for con 
trolling application of fluid pressure to said 
plungers for alterhately projecting them and 
then releasing said pressure to permit said 'spring 
means to retract them, and also for evacuating 
Said suction grippers at times to cause them to 
grip sheets to be fed, and means for driving said 
valve from said cam shaft. 

20. In a sheet feeding means, feeder rolls, and 
means for lifting sheets serially from a pack 
top maintained at a constant level and present 
ing them to the rolls to be fed thereby and in 
cluding a gripper unit disposed over each corner 
of the pack and at least one intermediate grip 
per unit for engaging the sheets between the 
corners to prevent dragging of the central por 
tion of the sheet being lifted over the under 
lying sheet, each said gripper unit including a 
reciprocable plunger and a suction gripper car 
tried thereby and communicating with said hol 
low portion, said plungers being projectible by 
fluid pressure greater than atmospheric pres 
Sure, Spring means for retracting said plungers, 
means including a horizontally disposed cam 
shaft for imparting sheet feeding movement to 
certain of said gripper units, a single rotary 
valve rotatable about a vertical axis and effec 
tive for controlling application of fluid pressure 
to said plungers for alternately projecting them 
and then releasing said pressure to permit said 
spring means to retract them, and also for evacu 
ating said suction grippers at times to cause 
them to grip sheets to be fed, sheet winding 
devices, means including a control valve for di. 
recting fluid under pressure to said winding de 
vices, and means for actuating both said valves 
from said cam shaft. 

21. In a machine of the character described, a 
pressure projected spring retracted sheet gripper 
equipment comprising, an upright cylindrical 
casing, a punger reciprocable in and projecting 
from the lower end of said casing, a suction 
gripper carried by the lower end of said plunger, 
Spring means alone effective for forcing said 
plunger to a retracted position in said cylinder, 
means for directing fluid pressure at greater 
than atmospheric pressure against said plunger 
for at times projecting the same from the cylin 
der to engage a sheet to be fed, and means for 
evacuating said suction gripper to cause it to 
grip an engaged sheet and lift the same when 
the pressure on the plunger is released and the 
spring retracts the plunger. 

22. In a machine of the character described, a 
pressure projected spring retracted sheet grip 
per equipment comprising, an upright Cylindrical 

a plunger reciprocable in and projecting 
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from the lower end of said casing, a suction grip 
per carried by the lower end of said plunger, 
spring means alone effective for forcing said 
plunger to a retracted position in Said cylinder, 
means for directing fluid pressure at greater than 
atmospheric pressure against said plunger for at 
times projecting the same from the cylinder to 
engage a sheet to be fed, means for evacuating 
said suction gripper to cause it to grip an engaged 
sheet and lift the same when the pressure on the 
plunger is released and the spring retracts the 

) 

plunger, and a single valve for controlling the ap- . 
plication of fluid pressure to said plunger and the 
evacuation of Said Suction gripper. 

23. In a sheet feeding means, feeder rolls, 
means for intermittently separating the rolls to 
receive a sheet between them and then restore 
them to feeding relation, pressure projected and 
spring returned suction grippers engageable with 
sheets of a pack top maintained at a constant lev 
el for lifting them serially from the pack, means 
for moving the grippers with a gripped sheet to 
present it to the rolls while separated, and valve 
means for controlling pressure flow to the grip 
pers to control projection and retraction thereof , 
and for evacuating said grippers at the time they 
initially contact a sheet and for relieving the 
evacuation as the rolls take over the feeding of 
said sheet, said valve means including a master 
Valve having a vacuum chamber and a pressure 
chamber and control members for controlling 
communication between said chambers and said 
units, and a pilot valve manually operable to 
close off pressure and vacuum source communica 
tions with the chambers and for bleeding the , 
pressure chamber. 

24. In a sheet feeding means, feeder rolls, 
means for intermittently Separating the rols to 
receive a sheet between them and then restore 
them to feeding relation, reciprocable Suction 
grippers engageable with sheets of a pack top 
maintained at a constant level for lifting them 
serially from the pack, compressed air and spring 
actuated means for reciprocating said grippers, 
means for moving the grippers with a gripped 
sheet to present it to the rolls while separated, 
devices including valve means for controlling re 
ciprocation of Said grippers and for evacuating 
Said grippers at the time they initially contact a 
sheet and for relieving the evacuation as the rolls 
take over the feeding of said sheet, a pilot valve 
operable to render said valve means ineffective 
to Control reciprocation of said grippers, pressure 
nozzles effective at the corners of the pack to pre 
vent. Sticking of sheets, means including a pres 
Sure control and cutoff Valve for Supplying air 
under preSSure to Said nozzles, and means for 
Simultaneously actuating said pilot valve and said 
cutoff valve. 

25. In a sheet feeding means, feeder rolls, 
means for intermittently separating the rolls to 
l'eceive a sheet between them and then restore 
them to feeding relation, reciprocable suction 
gripperS engageable With sheets of a pack top 
maintained at a constant level for lifting them 
Serially from the pack, compressed air and Spring 

SO 
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actuated means for reciprocating Said grippers, 
means including a rotary can shaft for now 
ing the grippers with a gripped sheet to present 
it to the rolls while separated, devices including 
valve means for controlling reciprocation of Said 
grippers and for evacuating said grippers at the 
time they initially contact a sheet and fog relieve 
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ing the evacuation as the rolls take ove; the feed 
ing of said sheet, a pilot valve operable to render 
said valve means ineffective to control reciproca 
tion of Said grippers, pressure nozzles effective at 
the corners of the pack to prevent sticking of 
sheets, means including a pressure control and 
cutoff valve for supplying air under pressure to 
said nozzles, means for simultaneously actuating 
said pilot valve and said cutoff valve, and means 
for disabling said gripper moving means without 
discontinuing rotation of said camshaft. 

26. In a sheet feeding means, feeder rolls, 
means for intermittently separating the rolls to 
receive a sheet between them and then restore 
them to feeding relation, reciprocable suction 
grippers engageable with sheets of a pack top 
maintained at a constant level for lifting them 
Serially from the pack, compressed air and spring 
actuated means for reciprocating said grippers, 
means including a rotary cam shaft for moving 
the grippers with a gripped sheet to present it to 
the rolls while separated, devices including valve 
means for controlling reciprocation of said grip 
pers and for evacuating said grippers at the time 
they initially contact a sheet and for relieving the 
evacuation as the rolls take over the feeding of 
Said sheet, a pilot valve operable to render said 
Valve means ineffective to control reciprocation of 
said grippers, pressure nozzles effective at the 
corners of the pack to prevent sticking of sheets, 
means including a pressure control and cutoff 
valve for Supplying air under pressure to said noz 
Zles, and a single means operable to actuate said 
pilot valve and said cutoff valve and for dis 
abling said gripper moving means Without discon 
tinuing rotation of Said can Shaft, 

27. In a machine of the character described, a 
pair of Support shafts disposed in horizontal par 
allel spaced relation, a pair of arms SWingably 
Suspended in parallel l'elation adjacent each end 
of said shafts, each pair being connected at their 
lower ends by a spacer device, a sheet gripper 
unit supported upright by each device, means for 
Swinging said arms back and forth about the axes 
of said shafts and including a continuously ro 
tated cam and a crank arm secured to one of said shafts and engaging said cam, said crank arm 
being movable out of the effective path of move 
ment of said can for rendering Said arms and 
unit inoperative, and means for moving the crank 
arm to and holding it in Said inoperative posi 
tion and including a lever pin and slot connected 
With said crank arm. 

28. In a machine of the character described, a 
pressure projected Spring retracted sheet grip 
per equipment comprising, an upright cylindrical 
casing, a plunger reciprocable in and projecting 
from the lower end of Said casing, a suction 
gripper carried by the lower end of Said plunger, 
spring means for forcing Said plunger to a re 
tracted position in said cylinder, means for di 
recting fluid pressure at greater than atmospheric 
pressure against Said plunger for at times pro 
jecting the same from the cylinder to engage a 
sheet to be fed, means controlled through en 
gagement of the suction gripper With the sheet 
for releasing said fluid pressure to enable said . 
Spring means to retract Said plunger, and means 
for evacuating Said Suction gripper to cause it to 
grip an engaged Sheet and lift the same When 
the preSSure on the plunger is released and the 
Spring retracts the plunger, 
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