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Patented Feb. 9, 1954 2,668,704 

UNITED STATES PATENT OFFICE 
2,668,704 

APPARATUS FOR DISPENSING STACKED 
SHEET MATERA 

Theodore J. Durksen, Oakland, Calif. 
Application February 4, 1950, Seria No. 142,416 

(CI. 270-54) Claims. 
1. 

This invention relates to apparatus for the lat 
eral displacement feeding of successive units of 
sheet material from a Supply stack and prefer 
ably from the botton of the latter. 
An object of the invention is to provide feed 

mechanism particularly adapted to the dispenS 
ing of singly or multiply folded sheets of ma 
terial. 
Another object of the invention is to provide 

in combination with a preferably continuously 
Janowing takeaway conveyor, dispensing appara 
tus of the character described which is capable 
of opening and delivering units of Stacked and 
folded sheet material in prescribed sequence to 
the conveyor so that the said units are arranged 
in uniformly spaced relation on the conveyor. 
A further object of the invention is to provide 

improved underfeed apparatus for stacked sheet, 
material which is positive in its gripping of the 
successive sheets and Which is arranged for acti 
Vation and deactivation instantaneously at pre 
cise operational intervals so as to accurately ad 
Vance and deliver Successive sheets to the take 
away conveyor. 

Still another object of the invention is to pro 
vide apparatus of the class described which is 
capable, by positional adjustment, of selective 
ly compensating for increased feed resistance 
which occurs when sheets of rough or unglazed 
surface texture are being handled or which is 
occasioned by supply stacks of abnormal height. 
Yet another object of the invention is to pro 

vide, in apparatus of the character referred to, 
improved Su?tion gripper means associated with 
the feed mechanisin of the apparatus which, 
While being capable of tenacious adherence to a 
sheet of material being fed will not so deform 
portions of the latter as to leave permanently 
perceptible indentations therein. 

It is another object of the invention, in nech 
anism including a cyclically movable suction 
gripper which is controlled by valving means to 
engage and release individual units of sheet ma 
terial in a Supply Stack thereof so as to transport 
successive of Said units from the Stack to re 
atively Spaced receiving means, to provide for 
positional adjustment between the supply stack 
and receiving reans and to inaintain operational 
Synchronism between the gripper and its waiv 
ing means regardless of variations in the degree 
of spacing between the supply stack and receiv 
ing means. 

It is an additional object of the invention to 
provide, in apparatus of the class described, in 
proved compound valve control means for estab 
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2 
lishing and releasing suction in the type of grip 
per mechanism above referred to. 
An important object of the invention is to 

provide, in mechanism utilizing a movable grip 
per element whose gripping action is effected 
by suction powered means, a safety control device 
capable of detecting the presence or absence of 
a paper sheet in possession of the gripper ele 
ment so as to permit, in the former Case, re 
peated movements of the gripper element in 
feeding sheets from a supply stack to a receiv 
ing means and, in the second case, to stop move 
ments of the gripper element. 
A still further object of the invention is to 

provide, in suction actuated mechanism includ 
ing a movable gripper head for feeding Succes 
sive sheets of material from a vertical Stack, 
improved construction for said gripper head 
wherejoy suction adhesion between the latter and 
each sheet of material is effected in a plurality 
of closely adjacent areas of the sheet rather than 
in a single larger area, so as to enhance the grip 
ping action of the head with the sheet material. 
The invention possesses other objects and fea 

tures of advantage, some of which, With the fore 
going, will be set forth in the following descrip 
tion of the preferred form of the invention which 
is illustrated in the drawings accompanying and 
forning part of the specification. It is to be 
understood, however, that variations in the 
showing made by the said drawings and descrip 
tion may be adopted within the scope of the in 
vention as set forth in the claims. 

Referring to the drawings: 
Figure 1 is a top plan view of portion of a 

signature gathering machine showing the in 
proved feeding mechanism of my invention aSSo 
ciated thereWith. 

Figure 2 is a vertical Sectional view taken in 
the plane indicated by the line 2-2 of Figure 1. 

Figure 3 is a view similar to Figure 2 showing 
the stack support positioned to lessen stack weight 
On the lowermost signature adjacent the pick-up 
point thereof by the Suction grip of the rotor. 

Figure 4 is a view for the most part diagram 
natic in character showing the fluid and elec 
tric circuits interconnecting the rotor, its drive 
motor and the mis-feed safety device, 

Figure 5 is an enlarged vertical sectional view 
taken in the plane indicated by the line 5-5 of 
Figure 3. 

Figure 6 is a vertical sectional view taken in 
the plane indicated by the line 6-6 of Figure 5. 

Figure 7 is a vertical sectional view taken in 
the plane indicated by the line - of Figure 5. 
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Figure 8 is an enlarged side elevational view of 
the vent and safety unit shown on the upper end 
of the drive shaft of Figure 1. 

Figure 9 is a rear end elevational view of the 
structure illustrated in Figure 8 showing the mis 
feed detector switch in normal operating condi 
tion permitting uninterrupted successive feeding 
of signatures from the stack thereof. 

Figure 10 is a view similar to Figure 9 showing 
the operative positions of the mis-feed detector 
switch in the event that the suction gripper fails 
to establish proper cohesive engagement with a 
signature. -- 
Gathering machines used in book binderies 

comprise hopper or the like storage units in which 
singly or multiply folded printed sheets compris 
ing the signatures may be placed to be fed there 
from and draped over a novable saddle-member 
or conveyor in proper sequence to form unit 
groups of the signatures, the groups being there 
after stapled or otherwise bound together to 
form books or pamphlets. The machines of this 
character which have been previously available 
commercially have been rather complicated struc 
turally so that the average small bindery can 
not economically acquire them and the complex 
mechanisms for feeding, opening and delivering 
the signatures to the gathering conveyor SO re 
tard movement of the signatures from initial 
to final position that ultimate production speed 
is not realized. I have provided an improved 
feeder which not only unfailingly delivers signa 
tures to a gathering conveyor or the like along 
a travel path of minimum length so that maxi 
mum production. Speed may be effected, which 
also simultaneously opens, each Signature by a 
novel operational procedure and which further 
functions to inamediately stop the machine should 
the feeding device fail for any reason to properly 
deliver a signature in proper sequence to the gath 
ering conveyor. In the form in which I have 
chosen to illustrate the invention, the members 

represent a frame or other support structure 
which extend downwardly to engage a shop floor 
or other base member not shown. Journaled in 
Suitable brackets 2 rising from the frame nem 
bers is an axially horizontal tubular suction 
header and drive shaft 3 on which is secured 
a plurality of axially spaced cylindriiform rotors 
4 each of which has a peripheral face width 

slightly in excess of the maximum width of sig 
nature to be fed. Only one rotor and feed unit 
is shown herein since all are duplicates of each 
Other and the number of feeder units used in a 
complete machine depends on the size of the corn 
piled book or pamphlet and the number of sepa 
rate signatures which make up the latter. 

Disposed above the rotor A is a hopper com 
prising airin members 6 journaled at their lower 
ends on the drive shaft 3 and carrying at their 
upper ends rectangularly extending base bars 
to the inner and outer portions of which are se 
cured cross bars 8 forming supports for the hop 
per bottom straps 9 which, as best shown in 
Figures 2 and 3 have their upper surfaces dis 
posed Substantially tangent with the periphery 
Of the rotor 4, the centermost strap 9 approach 
ing and terminating short of the rotor periphery 
in a knife edge 2. Secured to and rising from 
the base bars at opposite corners of the frontal 
edge of the hopper bottom adjacent to and above 
the rotor 4 are post members 22 preferably con 
structed of angle bar or other light weight struc 
tural shape, which are joined at their upper and 
lower end portions by preferably tubular cross 
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members 23 the upper one of which comprises a 
Supply duct, being connected to a suitable source 
of air under greater than atmospheric preSSure. 
Blocks 24 or similar bracket elements secured to 
the cross members 23 carry vertical bars 26 ar 
ranged in planar alignment with the rear Ward 
faces of the post members 22 to form a vertical 
frontal end Wall for the hopper, the lower ends 
of the bars 26 terminating in Vertically spaced 
relation to the top surface of the bottom straps 
f9 to provide a lateral opening 2 extending across 
the front of the hopper. One of the bars 26, pref 
erably the centermost one thereof, is provided 
with a contiguously disposed vertical gauging bar 
28 having a horizontal flange 29 at its upper end 
which is threadedly engaged with an adjusting 
screw 3 carried by a bracket 32 fixed to the 
adjacent bar 2S and having a bevelled lower end 
surface 33 facing the interior of the hopper. A 
coil spring 34 is interposed between the bracket 
32 and the flange 29 and the gauging bar 28 is 
thus mounted to be adjustably vertically posi 
tioned so as to provide a feed gap 36 of selec 
tively variable dinnension between the lower end 
of the gauging bar and the Subjacent peripheral 
surface of the rotor f4. The rear of the hopper 
is formed by a pair of vertically disposed angle 
bars 3 substantially rearwardly aligned with 
the corner postS 22 and carried by base members 
38 preferably provided with slots 39 for receiv 
ing mounting bolts or screws 4 engaged in suit 
able apertures 2 formed in the underlying bot 
tom straps 9. Others of the bottom straps may 
be provided With Similar apertures 43 So that the 
positions of the angle bars 37 may be selectively 
Varied if desired. The recessed portions of the 
angle bars 3 are arranged to face each other 
and the hopper front Wall to form a pocket for 
the reception of a stack 44 of signatures or other 
sheet members to be dispensed. Usually these 
signatures are singly or multiply folded sheets 
and are arranged in stack 44 so that their cut or 
free edges face and abut against the front wall 
member of the hopper, the feed gap 36 being 
sized so that only the folded sheet comprising a 
single signature may pass between the lower end 
Of the gauging bar 28 and the periphery of the 
rotor 4. To effect relative separation of the 
Signature sheets if the latter have a tendency of 
adhering a continuous blast of air may be di 
rected at and between the sheets from a jet orifice 
46 formed in the bottom end of the pipe 47, which 
is carried by and vertically adjustable in a bracket 
48 mounted on the hopper front and which is 
Connected by a flexible conduit is 9 or the like with 
a nipple 5f extending from a side of the upper 
Compressed air Supply duct 23. 
Means are provided for revolving the rotor 4 

and for effecting gripping thereby of successive 
lowermost signatures of the stack so as to feed 
Said Signatures in measured sequence from the 
hopper. As Will be best seen in Figures 5 and 6, 
the tubular drive shaft 3 in the hub 52 of the 
rotor is provided with at least one and prefer 
ably two radial apertures 53 opening into pas 
Sages 54 drilled radially of the hub and communi 
cating With ends of tubular conduits 56 extending 
outwardly through the rim 57 of the rotor and 
Opening into the bottoms of preferably a plu 
rality of parallelly adjacent grooves 58 extending 
axially across the periphery of the rotor and ter 
minating short of the peripheral side edges there 
of. In the hub 32 is drilled a cylindrical recess 
59 in which is slidable a cylindrical valve plunger 
6 extending at one end beyond an end of the 
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hub 52 and engaged with a radial face cam 62 
fixed to one end of an arm 68 attached to and 
projecting downwardly from the hopper Super 
structure. The valve plunger 6 is formed inter 
mediate its ends with a peripheral groove 63 ha V 
ing a transaxial face G at one side thereof which 
cooperates with the inner end surface 66 of the 
plunger to divide the latter into separate valve 
elements movable across the passages 54 to shut 
off the conduits 58 from the drive shaft or Suc 
tion header 3 or to establish coina unication 
therebetween. A coil spring 67 interposed be 
tween the extrerae inner end of the valve plunger 
and the bottom of the recess 53 normally urges 
the plunger into engagement with the face of the 
Cam, 62. 
As here sin own, the drive shaft 3 is provided 

at one end with a rotary seal coupling 68 con 
necting the former with a stationary coinduit 65 
leading to a suitable siction pump not shown 
and the shaft is further fitted with a drive pull 
ley engaged With a belt, 2 or equivalent means 
operatively connected with the pulley 3 of an 
electric rinotor 3 deriving energization from cur 
rent mains 5 at least one of which is capable 
of control by an electro-magnetic relay 7 of the 
type in which the control contacts are closed 
when the relay is deenergized. The arrangerinent 
of the parts so far described is such that as the 
rotor 4 is revolved by its drive means, the pe 
ripheral grooves 58 comprising the suction grip 
per will be carried cyclically under and forwardly 
past the free oil cut edges of the signatures of 
the Stack. During Such novernent of the rotor 
the valve plunger Sf of Figure 5 will be held by 
the can 62 to Ward the right hand end of the 
recess 59 so as to shut off the conduits 55 from 
the suction header 3. However as the suction 
gripper grooves 58 arrive under the forward edge 
of the lowermost Signature the valve plunger Will 
be permitted by the can to move to its position 
shown in Figure 5 thereby admitting suction 
pressure to the grooves 58 and causing the afore 
said lowermost signature to adhere to the Sur 
face of the rotol. At this point it will be noted 
that it is preferred that the suction gripper con 
prise more than one pa.Kallel groove, as shown in 
Figure 6, for the reason that the signature sheet 
is thus calised to be defiected in a plurality of 
adjacent areas into the smaller grooves rather 
than being given a single deeper deflection into 
a Wider groove. In this iiianner the gripper Will 
cling to the signature sheet with greater tenacity 
and the chances of permanentiy marking the 
gripper sheets are substantially eliminated. As 
the rotor continues its movement in possession 
of the signature, the latter will be drawn through 
the feed gap 36 and upon emerging the sheets Will 
encounter the blast from the air jet 46 so that 
while the lower sheet is carried downwardly in an 
arcuate path of movement by the rotor the up 
per sheet will progress generally horizontally out 
Wardly from the hopper as shown by the dotted 
lines of Figure 2 until the signature has been fully 
withdrawn from the hopper and suction at the 
gripper grooves 58 has been released thereby re 
leasing the signature from the rotor. 

ihe released and ogeined signature is now de 
livered preferably gravitally to suitable takeaway 
conveyor Inleans and is advanced by the later 
to the next hopper of the gathering machine 
Where a Succeeding signature is deiivered to the 
One already On the conveyor and so on until the 
Cornplete book or pamphlet has been assembled 
after which the groups of signatures are passed 
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through suitable stapling or other binding means 
Which Secure the groups together as integral 
units. One of the most widely used conveyors 
eliployed for receiving and transporting the sig 
nature groups is shown in Figures 1 and 2 where 
in it will be seen adjustable brackets 78 secured 
to and extending from the support carry at 
their outer ends an elongated planar vertical 
plate 9 to which is attached by outwardly ex 
tending cross members 8f a substantially simi 
lar vertically inclined plate 82 spaced at its upper 
edge froin the plate 9 to provide an elongated 
gap 83 through which may project the upwardly 
extending fingers 84 carried by and at spaced 
intervals along a conveyor chain 86 which runs 
along a guide rail 87 carried by a cross member 
8 and nowable by Suitable drive means familiar 
to those skilled in the art. The relatively in 
clined plates 9 and 82 form an elongated saddle 
extending across the fronts of all of the signa 
ture feed units used in the gathering machine 
and the fingers 85 are spaced apart equivalent 
to the spacing between adjacent feed units, the 
Speed of the chain 85 being such that the latter 
advances a distance equal to the inter-unit spac 
ing every time that the rotors 4 complete a cycle 
of rotation. 

It Will be noted that if the plunger valve 6 
is permitted to close, prior to releasing the sig 
Shature from the rotary suction gripper, while 
full Suction preSSure exists in the suction header 
$3, reduced pressure may be trapped in the con 
duits 56 and rotor grooves 58 with the result 
that the hold of the gripper on the signature 
Will not be 'elinquished and the latter may be 
carried too far around the rotor and possibly 
damaged. Means is therefore provided for in 
Suring that the Suction pressure at the gripper 
grooves is not in excess of that at which the 
signatures will be easily released from the rotors. 
As is best shown in Figures 8 and 9, the end of 
the tubular drive shaft or Suction header 3 is 
journaled in a relief valve block 88 carried by 
a hopper frame member 7 which has a cham 
bei 39 therein into which enters a duct, 9 con 
municating With the Suction header and an Op 
positely disposed aperture 92 for venting the 
chamber 89 to the atinosphere. A flap valve 93, 
overlying and normally closing the aperture 92, 
is provided at its upper end with a flange 94 
seated in a groove 96 formed in the block 88 so 
as to form a pivotal mounting for the flap valve 
and a Spring S interposed between the head of 
a stud 98 and the adjacent flap valve serves to 
resiliently retain the valve in closed position. 
Secured to and extending laterally from a side 
of the flap valve and capable of being cyclically 
engaged by a can 99 secured to and rotatable 
with the drive shaft or suction header 3 is a 
jug & so arranged, as showin by the dotted lines 
of Figure 9, that when engaged by the cam 99 
the waive 93 will open to uncover the aperture 
92. The arrangement and timing of the coop 
erative parts is Such that the aperture 92 will 
be opened just prior to closing of the conduits 
36 by the valve plunger 6 with the result that 
Suction piressure in the header 3 and conduits 
55 will drop to a point where the weight of the 
signature is sufficient to release the latter from 
the rotor Suction gripper. As soon as the sig 
nature is released, the flap valve and plunger 
valve Will close thus permitting suction pressure 
to again built up in the Suction header to take 
Care of the next cycle of operation of the feeder. 
Due to the wide variation in surface finish of 
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the paper which may be used in the signatures, 
Consideration must be given to the position of 
the signature stack 44 relative to the bottom of 
the hopper and the peripheral surface of the 
rotor so that the lowermost signature of the 
Stack may be easily slid out from under the stack 
With the least amount of frictional resistance. 
For Smooth papers or those of ordinary surface 
texture the hopper is tilted slightly forwardly, 
as shown in Figure 2, for best operating condi 
tions while for rougher papers having higher 
frictional characteristics the hopper is tilted 
rearwardly away from the takeaway conveyor. 
Such tilting movement of the hopper is permis 
Sible due to the fact that, the arm members 6 
On Which the hopper SuperStructure is carried 
are journaled on the drive shaft 3 as is the 
Cam 62, and means are provided for limiting such 
tilting in one or more arm members 92. Secured 
by pivot pins 3 or the like to the support if 
and having elongated slots 4 at their other ends 
engaged by suitable clamp screws 03 mounted 
in a convenient portion of the hopper super 
structure. Preferably the lower ends of the arms 
6 are formed with inclined surfaces capable ; 

of engaging stop blocks i8 secured to the Sup 
port i? So as to limit the forward tilting range 
of the hopper. It Will be seen that when the 
hopper is tilted forwardly as shown in Figure 2, 
the center of gravity of the signature stack will 
lie more directly above the feed gap 36 and the 
point of engagement of the signatures with the 
rotor 4 and consequently the greater part of 
the signature will be required to pass through 
this pressure area, in its feeding movement. If 
the paper is of such quality that ready slippage 
cannot occur between adjacent signatures diffi 
culty in feeding may be encountered such as 
failure of the rotor to properly grip the lower 
most signature or the bottom sheet of the sig 
nature may be caused to lead the upper sheet 
in its feeding movement thereby rumpling the 
Signature or causing failure in delivery of the 
latter to the takeaway conveyor. As the hopper 
is tilted further rearwardly the weight center 
is retracted backwardly of the stack with the 
result that improper feeding conditions may be 
overcome and successful handling of even very 
rough-textured paper may be realized. 
The value of a gathering machine depends in 

great measure on its ability to unfailingly deliver 
signatures to each group thereof being accumu 
lated on the takeaway conveyor so that all groups 
will contain a full complement of signatures 
when finally bound together. It is quite possible, 
unless continuous vigilance is exercised, that in 
a gathering machine containing a large number 
of signature feed units, accidental misfeeding of 
a signature or unnoticed depletion of a signa 
ture supply stack in the hopper of a unit may 
CauSe One or more of the signature groups to 
pass into the binder unit in incomplete form. 
I have provided simple and efficient means for 
instantaneously stopping the gathering machine 
in the event of a failure of a feed unit to deliver 
a signature so as to preclude the possibility of 
passing an incomplete group of signatures to the 
binding unit. Referring again to Figures 8, 9 
and 10 it will be seen that a passage 09 is pro 
vided in the valve block 88 opening at its lower 
end into the chamber 89 and connected at its 
upper end to a conduit or its equivalent 
which leads into a control cylinder f2 whose 
lower end is closed by a plug member 3 hav 
ing a guide bore f4 extending axially thereof 
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8 
and entering into and in concentric relation with 
the cylinder ff2. A piston rod i? 6 slidable in 
the guide bore 4 carries a piston fit at one 
end which is snugly slidable in the cylinder and 
is provided at its opposite or lower end with 
nut members 8 by means of which the effec 
tive length of the piston rod may be varied and 
forming means for engaging one end of a coil 
spring 9 whose other end bears against the 
plug member 3 to normally urge the piston rod 
toward the lower limit of its trave. 
Secured to and extending from a side of the 

valve block 88 is a bracket 2 carrying a stud 
22 to which is attached a pair of separate flex 

ible switch arms 23 and 24 relatively electri 
cally insulated by non-conducting Washer and 
spacer elements 26 and 27 and carrying con 
tacts 28 at their free ends. The said free ends 
of the arms 123 and ? 24 are disposed between 
the lower end of the piston rod 6 and the sub 
jacent path of movement of the cam 99 the upper 
arm f 23 being engageable by the piston rod and 
the lower arm 24 being cyclically engageable 
by the cam in the latter's rotational movement. 
The upper arm 23 possesses an upward bias so 
that when the piston rod is positioned at its 
upper limit of travel as shown in Figure 9 the 
contact 28 of the upper arm will be held out 
of engagement with the contact of the lower 
arm 24 even at the point of greatest upward 
throw of the can. 99. Each arm 23 and 24 is 
provided with a terminal 29 One of which is con 
nected by a lead 3, as shown in Figure 4, with 
a current lead 76, the other terminal being con 
nected by a lead 32 with the actuating coil 33 
of the relay 77. Current is supplied to the actu 
atting coil 33 through a lead 34 interconnect 
ing the coil and another of the current leads 76. 
Under normal operating conditions when full 

and proper suction pressure exists in the suc 
tion header 3 the piston f will be drawn and 
held against the upper end of the cylinder 2. 
This will allow the upper switch arm 23 to re 
main fully upwardly flexed so that the lower 
contact 28, in its cyclic elevations and descen 
sions every time that the cam 99 moves under 
the lower arm 24, will not reach and engage 
the upper contact thus permitting the relay 77 
to remain closed and to effect continued run 
ning of the motor 74. In the event that a sig 
nature should fail to feed from a hopper or if 
the supply in One or more hoppers should be 
come exhausted, the increase in pressure toward 
atmospheric Which Will Occur in the Suction 
header 3 due to the One or more uncovered sets 
of Suction gripper grooves 58 of the rotors will 
cause the piston to descend somewhat in the 
cylinder 2 So that the upper switch contact 
28 is lowered to a point where it may be en 
gaged by the lower contact 28 during the cur 
rent cycle of rotation of the drive shaft and cam 
99. This will permit completion of the circuit 
to the relay actuating coil 33 thus immediately 
opening the relay and stopping the drive motor 
ld. The arrangement is such that stoppage of 
the rotors f4 will occur in the movement there 
of between positions wherein the signatures are 
gripped and released so that the operator will 
be immediately aware of which hopper the mis 
feed has occurred in or which hopper has ex 
hausted its supply of signatures. 
From the foregoing description of my inven 

tion it will be seen that I have provided mecha 
nism of greatly simplified form over the struc 
tures of existing machines of this general char 
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acter, which is capable of unfailingly delivering 
signatures at each cycle of operation, which is 
capable of being rapidly and easily adjusted to 
accommodate Signatures of various sizes and Sur 
face textures and which is capable of increased 
production speed due to the exceptionally short 
travel path which is traversed by the signatures 
in their movement between the dispensing hop 
pers and thet takeaway conveyer. 

I claim: 
1. In a gathering machine including support 

means for a stack of multi-sheet signatures to be 
dispensed cut edge foremost in a direction lat 
erally of the Stack and subjacently spaced con 
Weyor means rinovable past and for receiving a 
file of relatively Spaced signatures dispensed from 
Said stack, a cylindriiform rotor journaled in 
axial parallelism. With Said conveyor and having 
a peripheral portion disposed in proximity to the 
bottoma Sheet of the lowermost signature of said 
stack, suction gripper means in said peripheral 
portion of the rotor, means for revolving said 
rotor in tinned relation with novenaents of Said 
conveyor means to move said suction gripper 
means below Said lowerinost signature and to- it 
Ward Said conveyor means, a Suction header con 
nected with a Source of Sub-atmospheric pres 
Stre, a conduit interconnecting Said Suction 
header and Suction gripper means whereby sub 
atmospheric pressure may be communicated to 
Said Suction gripper reans, a Wave mounted fol' 
cyclic moverinent in said rotor and arrange to 
Open and close Said conduit So as to effect, e 
spectively, cohesive engagement of the suction 
gripper means. With Said botton sheet of a sig 
nature or release of Said. Suction gripper means 
from Said botton sheet, Said rotor Whsen the 
Suction gripper means thereof is in cohesive en 
gagement with Said bottom. Sheet of the Signature 
drawing Said lowermost Signature of the Stack 
bodily outwardly, the said bottom sheet there 
of being directed curvately downward about the 
peripheral portion of the rotor while an upper 
sheet of the signature is free to move horizontally 
outwardly fron) the Stack to thus open Said Sig 
nature, a can cooperative With Said waive to 
open the latter when said Suction gripper means 
is positioned substantially below the foremost 
edge of the lowermost signature of the stack and 
to close said waive. When Said Suction gripper 
means and the signature sheet in possession 
thereof approaches. Said conveyor means to re 
lease said opened signature. and to permit move 
ment, of the latter into Staddling engagement 
with said conveyor means, and means. Operative. 
intermediate openings and closings of said valve 
for venting Said. Suction header. 

2. In a gathering machine including. Support 
means for a stack of multi-sheet. Signatures to 
be dispensed cut, edge foremost in a direction 
laterally of the stack and Subjacently spaced con 
veyor means movable past, and for receiving a 
file of relatively spaced signatures dispensed from 
said stack, a cylindriform rotor journaled in axial 
parallelism. With Said conveyor and having a pe 
ripheral portion disposed in proximity to the 
bottom sheet of the lowermost signature of Said 
stack, suction gripper means in Said peripheral 
portion of the rotor, means for revolving said 
rotor in timed relation with movements of Said 
conveyor means to move said suction gripper 
means below Said lowermost signature and to 
Ward. Said conveyor means, a Suction header con 
nected with a source of Subatmospheric pressure, 
a conduit interconnecting said suction header and 
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Suction gripper means whereby subatinospheric 
pressure may be communicated to said suction 
gripper means, a valve mounted for cyclic move 
ment in Said rotor and arranged to open and close 
Said conduit. So as to effect, respectively, cohesive 
engagement of the Suction gripps: reans with 
Said bottom sheet of a signature or reiease of said 
Suction gripper means from said bottom sheet, 
Said rotor when the suction gripper means there 
of is in cohesive engagement with said bottom 
Sheet of the signature drawing said lowermost 
Signature of the stack bodily outwardly, the said 
bottom sheet thereof being directed curvately 
downward about the peripheral portion of the 
rotor while an upper sheet of the signature is 
free to move horizontally outwardly from the 
Stack to thus open Said signature, a cam fixed to 
said support means cooperative with said valve 
to open the latter when Said suction gripper 
means is positioned substantially below the fore 
most edge of the lowermost signature of the stack 
and to close said valve when said suction gripper 
means and the signature sheet in possession 
thereof approaches Said conveyor means to re 
lease Said Opened signature and to permit nove 
ment of the latter into Straddling engagement 
with Said conveyor means, means for moving said 
Support means, the Stack of signatures carried 
thereby and Said cam unitarily about the axis 
of rotation of Said rotor so as to shift the center 
of gravity of Said Stack relative to the lowermost 
Signature, and means operative cyclically with 
rotations of Said rotor and intermediate openings 
and closings of Said valve for venting said suc 
tion hea der. 

3. In a gathering machine including support 
neans for a stack of multi-sheet signatures to 
be dispensed cut edge foremost in a direction 
laterally of the stack and subjacently spaced 
coinveyor means movable past and for receiving 
a file of relatively Spaced signatures from said 
Stack, a cylindriiform rotor journaled in axial 
ga'alieisn. With said conveyor and having a 
pei'ipheral portion disposed in proximity to the 
botton sheet of the lowermost signature of said 
stack, and further having at least one groove in 
Said peripheral portion extending across the 
latter in substantial parallelism with the ro 
tational axis of the rotor, said rotor further 
having therein a suction duct in communication 
With said groove, means for revolving said rotor 
in timed relation with movements of said con 
veyor means to move said rotor peripheral groove 
below said lowermost signature and toward said 
conveyor means, a suction header connected with 
a Source of Sub-atmospheric pressure and with 
Said Suction duct of the rotor for communicat 
ing Sub-atmospheric pressure to the rotor pe 
lipineral groove and for effecting adherence of 
the lowermost signature of the stack to the pe 
cipheral portion of the rotor as the said groove 
thereof is moved under said stack, a valve in 
Said Suction duct operative in timed relation 
With movements of said rotor to connect and 
disconnect. Said. Suction duct with and from said 
Suction header, means normally urging said valve 
to disconnect Said duct and header, a relief valve 
in Said Suction header capable of being opened 
to vent the suction header to the atmosphere, 
naeans interconnecting said rotor and relief valve 
fol' Opening the latter in timed relation with 
OpeningS. and closings of said Suction duct valve, 
and Said lowermost signature of the stack being 
carried by Said rotor toward said conveyor 
means. and being released to engage the latter 
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upon closing of said suction duct valve and upon 
opening of said suction header relief valve. 

4. In a gathering machine including Support 
means for a vertically inclinable stack of multi 
sheet signatures to be dispensed Cut edge fore 
most in a direction laterally of the stack and 
Subjacently spaced conveyor means movable 
past said stack for receiving a file of relatively 
Spaced signatures dispensed from Said stack, 
a tubular drive shaft journaled on Said Support 
means below said stack and in substantial axial 
parallelism with the path of movement of Said 
conveyor means, a cylindriiform rotor connected 
and rotatable With said drive shaft and having 
a peripheral portion arranged to move in an 
arcuate path below said stack in close proximity 
to the lowermost signature therein and toward 
said conveyor means, said rotor in the peripheral 
portion thereof having a surface receSS extending 
laterally of Said arcuate path and providing a 
Suction gripper, said rotor further having there 
in a radially-extending Suction gripper grOOve 
and said tubular drive shaft, a Source of Sub 
atmospheric pressure connected with and to 
evacuate said drive shaft, rotor Suction duct and 
Suction gripper groove Whereby When Said rotor 
is moved along said arcuate path adherence of 
the lowermost signature of the stack thereof to 
the suction gripper will be effected and the Said 
lowermost signature will be displaced laterally 
of the Stack and noved to Ward Said Conveyor 
means, a valve in said rotor Suction duct operable 
to open and close the latter in timed relation 
to movements of the rotor So as to effect, respec 
tively, gripping and releasing of Said lowermost 
signature by said Suction gripper groove, bracket 
means journaled on said drive shaft and extend 
ing therefrom to engage Said Support whereby 
said stack may be moved bodily peripherally 
about the axis of said drive shaft So as to select 
vertical degrees of inclination of the stack, and 
means for Securing Said bracket means in a 
Selected position. 

5. In a gathering machine including Support 
means for a vertically inclinable stack of multi 
sheet signatures to be dispensed cut edge fore 
most in a direction laterally of the Stack and 
subjacently spaced conveyor means movable 
past said stack for receiving a file of relatively 
spaced signatures dispensed from Said Stack, a 
tubular drive shaft journaled on said Support 
means below said stack and in Substantial axial 
parallelism with the path of movement of Said 
conveyor means, a cylindriiform rotor connected 
and rotatable with Said drive shaft and having a 
peripheral portion arranged to move in an arcu 
ate path below said stack in close proximity to 
the lowermost Signature therein and toward Said 
conveyor means, said rotor in the peripheral 
portion thereof having a surface recess extend 
ing laterally of Said arcuate path and providing 
a suction gripper, said rotor further having 
therein a radially-extending Suction duct inter 
Connecting said suction gripper groove and Said 
tubular drive shaft, a Source of Sub-atmospheric 
pressure connected with and to evacuate Said 
drive shaft, rotor Suction duct and Suction grip 
per groove whereby when said rotor is moved 
along said arcuate path adherence of the lower 
most signature of the stack thereof to the Suc 
tion gripper will be effected and the said lower 
most signature will be displaced laterally of the 
Stack and moved toward said Conveyor means, 
a valve in said rotor suction duct operable to 
open and close the latter in timed relation to 
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movements of the rotor so as to effect, respec 
tively, gripping and releasing of Said lowermost 
signature by Said Suction gripper groove, bracket 
ineans journaled on said drive shaft and extend 
ing therefrom to engage said support whereby 
said stack may be moved bodily peripherally. 
about the axis of Said drive shaft SO as to Select 
Vertical degrees of inclination of the stack, and 
a cam operatively connected with said bracket 
means and Said rotor suction duct valve to open 
the latter so as to grip a succeeding lowermost 
signature of the stack at a precise point adjacent 
the foremost cult edge thereof. 

6. In a gathering machine including Support 
means for a vertically inclinable stack of multi 
sheet signatures to be dispensed cut edge fore 
most in a direction laterally of the Stack and Sub 
jacently spaced conveyor means movable past 
Said stack for receiving a file of relatively spaced 
signatures dispensed from said stack, a tubular 
drive shaft journaled on said support means be 
loW Said stack and in substantial axial parallelism 
With the path of movement of said conveyor 
leans, a cylindriiform rotor Connected and ro 

tatable with said drive shaft and having a pe 
ripheral portion arranged to move in an arcuate 
path below said stack in close proximity to the 
lowermost Signature therein and toward Said coin 
Weyor means, Said rotor in the peripheral por 
tion thereof having a Surface recess extending 
laterally of Said arcuate path and providing a 
Suction gripper, Said rotor further having there 
in a radially-extending Suction duct intercoin 
necting Said Suction gripper groove and said tu 
bular drive shaft, a Source of Sub-atmospheric 
preSSuire connected with and to evacuate said 
drive shaft, rotor suction duct and suction grip 
per groove Whereby When Said rotor is moved 
along Said arcuate path adherence of the lower 
In Ost Signature of the Stack thereof to the suc 
tion gripper Will be effected and the said lower. 
most Signature Will be displaced laterally of the 
Stack and moved toward said conveyor means, a 
Valve in Said rotor suction duct operable to open 
and close the latter in timed relation to move 
ments Of the rotor SO as to effect, respectively, 
gripping and releasing of Said lowermost signa 
ture by Said Suction gripper groove, bracket, 
means journaled on Said drive shaft and extend 
ing therefrom to engage said support whereby 
Said Stack may be moved bodily peripherally 
about the axis of said drive shaft SO as to select 
vertical degrees of inclination of the stack, a 
Can Operatively connected with said bracket 
means and said rotor suction duct valve to open 
the latter SO as to grip a Succeeding lowermost 
Signature of the stack at a precise point adjacent 
the foremost cut edge thereof, and means for 
Securing Said bracket means in a Selected posi 
tion of movement about the axis of said drive 
shaft so as to selectively vary the degree of ver 
tical inclination of said stack and to vary the rel 
ative Spacing between said conveyor means and 
Said point at Which Said Suction gripper groove 
grips a Signature. 

7. In a gathering machine including support 
means for a Vertically inclinable stack of multi 
sheet signatures to be dispensed cut edge fore 
most in a direction laterally of the stack and 
Subjacently spaced conveyor means movable past 
Said Stack for receiving a file of relatively spaced 
Signatures dispensed from said stack, a tubular 
drive shaft journaled on said Support means be 
low said stack and in substantial axial par 
allelism. With the path of movement of said con 
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veyor means, a cylindriform rotor connected and 
rotatable With Said drive shaft and having a pe 
ripheral portion arranged to move in an arcuate 
path below said stack in close proximity to the 
lowermost signature therein and toward said 
conveyor means, said rotor in the peripheral por 
tion thereof having a Surface receSS extending 
laterally of said arcuate path and providing a 
suction gripper, said rotor further having there 
in a radially-extending suction duct intercon 
necting said Suction griper groove and Said tu 
pular drive shaft, a source of Sub-atmospheric 
pressure connected with and to evacuate said 
drive shaft, rotor Suction duct and Suction grip 
per groove whereby when said rotor is moved 
along said arcuate path adhenence of the lower 
most signature of the Stack thereof to the suc 
tion gripper Will be effected and the said lower 
most signature Will be displaced laterally of the 
Stack and moved toward said conveyor means, 
a valve in Said rotor Suction duct operable to open 
and close the latter in timed relation to move 
ments of the rotor so as to effect, respectively, 
gripping and releasing of Said lowermost signa 
ture by Said Suction gripper groove, drive means 

14 
for rotating said drive shaft and rotor, and means 
interconnecting said Suction header and drive 
means and Operative in the absence of a signa 
ture in possession of Said Suction gripper groove 

5 as the latter moves between said stack and con 
veyor means for inactivating said drive means. 

THEODORE.J. DURKSEN. 
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