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UNITED STATES PATENT office 
PRINTING PRESS AND METHOD of 

PRINTNG 
Francis v. Toppin, Lyndhurst, N.J. ". . . 

Application December 12, 1932, Serial No. 646,92 
18 Claims. 

This invention relates to printing presses, and, 
with regard to certain more specific features 
thereof, to plural sheet feeding and printing 
mechanism, whereby sheets are moved simul 
taneously from different stacks in rapid succes 
Sion and impreSSed simultaneously against differ 
ent forms Set on a type bed. The invention in 
cludes a method of printing sheets in pairs, and 
more particularly a method of printing on op 
posed sides of sheets or by different impression 
On the same side of each sheet. 

Job-printing presses of present day construc 
tion are adapted, by the inclusion of a large type 
bed and a long cylinder roll, to the accommoda 
tion of sheets varying in size over a large range. 
Many of these presses comprise a stock supply 
table adapted to support a multiplicity of sheets 
arranged in a single stack for presentation to the 
Sucker shoe bar of a feeder frame which period 
ically lifts successive top sheets from the stack 
and feeds them to a transfer table. The latter 
passes them to an impression cylinder which 
grips the sheets and presses them against a type 
form set up on the type bed. An air system is a 
Component of Such presses, and air pressures in 
the System are utilized for various purposes, such 
as periodically developing a suction at the sucker 
shoe for selecting successive top sheets of the 
stack and feeding them to a transfer table; blow 
ing on the top sheets of the stack to slightly sep 
arate them. So that only the uppermost sheet will 
be lifted by the sucker shoe; creating a partial 
vacuum in a stop-press mechanism which, when 
continued beyond a certain point in normal op 
eration, Stops the press; creating a partial 
vacuum in a mechanism controlling the rotation 
of the impression cylinder, which, when destroyed 
Or prevented, stops the periodic rotation of the 
cylinder; and for other well known purposes. 
Such presses have been constructed, and here 

tofore have been limited in commercial practice, 
to the feeding of Single sheets in rapid succession 
from the stock Supply table to the impression 
cylinder, and to the impressing and delivering of 
single sheets in rapid succession. A very large 
percentage of so-called "job printing' is on small 
sized sheets and the press is adjusted in its guid 
ing and register mechanism. to accommodate 
these sheets in single feed although ample type 
bed and impression cylinder dimensions exist for 
the simultaneous impression of Several sheets of 
such Small size. 

It is necessary to obtain a very high precision 
in matters of registry in printing press work. 
The stack of sheets on the stock Supply table 

(C. 101-22) 
must be kept in accurate and continuous register 
with the feeding, or front pick-up, mechanism, 
the sheet fed to the transfer table must be ac 
Curately positioned laterally of the press before 
the sheet is gripped by the impression cylinder 
in Order that the sheet may properly align with 
the type forms on the type bed, and the Successive 
printed sheets must accurately come into posi 
tion to be gripped by the rear pick-up mechanism 
for delivery into a stack of printed sheets. 
In addition to the register requirements above 

Set forth, the stop-press and cylinder control 
features of printing presses impose demands of 
great exactitude in points of registry between the 
fed sheets and the transfer table, and also be 
tween the sheets and the impression cylinder. 

Furthermore, when the sheets must be run 
through the press two or more times, as in case 
of printing On opposite sides, or as in case of 
printing on one side for cross rules and down 
rules, or as in multi-color work, registry in cor 
rect relation to previous registry is a necessary 
requirement of finished or high class work. 
These problems of precise registry have lim 

ited the presses to the feeding of one sheet at a 
time through the press even though the size of 
the sheet be not more than a Small fraction of 
the total handling and printing capacity of the 
preSS. 
The present invention has for one of its ob 

jects to feed a plurality of sheets simultaneously 
from independent stacks and simultaneously in 
preSS Said sheets on Spaced forms on a single bed. 
Another object of the invention is to guide 

and register independent stacks of sheets at a 
stock supply table in such a way that all of the 
forward corners of sheets in the independent 
stacks shall be controlled as to position rela 
tive to the feeding means and shall again be pre 
sented to the feeding means when the sheets 
are a second time fed through the machine. 

Still another object is to provide a simple and 
inexpensive device which may be quickly and 
conveniently applied to standard printing presses 
to convert them to the simultaneous feeding of 
tWO sheets and the simultaneous impressing and 
delivering of the same. 
As demonstrative of these economies, assume 

a printing Order which calls for printing on op 
posite sides of a pre-ruled or pre-blocked card, 
i. e., a standard form. On a card cut to size when 
Supplied to the printer. The required print 
ing may be with the type lines running in One 
direction between pre-rules on One side of the 
card, and with the type lines. On the other side 
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of the card running at right angles to those on 
its opposite side. This Order eliminates all 
thought of running a single sheet of double size 
through the press and cutting it in two after 
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the printing, as the cards are uniform and pre 
ruled and supplied to the printer in that cond 
tion. 
On an order for ten thousand of such cards 

to be printed on Opposite sides, the printer, ac 
COrding to usual procedure, WOuld run ten thou 
Sand impressions for the face side, then run the 
cards through the press again with reverse side 
up making another ten thousand impressions. On 
a different form, or a total of twenty thousand 
impressions. 
the face and reverse forms are set side by side 
on the type bed, the ten thousand cards are di 
vided into two stacks of five thousand each and 
are fed through the press in pairs. Each pair 
has one sheet face up and the other reverse up. 
Five thousand impressions print One side of the 
ten thousand cards, five thousand of them with 
the face printed and five thousand with the re 
verse printed. The stacks are then returned . 
to the stock table, turned upside down and re 
versed as to bodily position so that continued Op 
eration of the press presents the unprinted side 
of sheets from each stack to the opposite form 
on the type bed. Five thousand more impres 
sions complete the order, making a total of 
ten thousand impressions. In speaking of 'in 
pressions' the action of the impression cylinder 
relatively to the type bed is meant. One Com 
plete relative movement of these parts consti 
tutes an "impression' as above referred to irre 
spective of the number of sheets printed by such 
action. 
On the above described order, the present 

method effects a saving Often thousand impres 
sions. 
Assuming that the Order, instead of being ac 

companied by pre-cut cards, permitted the 
printer to select as stock a double sheet ruled on 
one side and plain on the other, with the option 
of simultaneously making two printings on each 
sheet and Subsequently cutting the sheet into 
two cards. Then, to obtain the total of ten 
thousand cards, printed on both sides, by ten 
thousand impressions, the printer must set up 
two similar face compositions for One side of the 
double sheet, which, for example, may be the 
ruled side. He will then run five thousand im 
pressions of the press, producing ten thousand 
face printings. Then he will set up two reverse 
compositions of like form and reverse his stack 
and run five thousand additional impressions. 
It will be noted that, although the impressions 
are held to a minimum, four separate composi 
tions are required. 
By the present method such composition work 

is halved inasmuch as only One face composi 
tion and One reverse composition are required 
and the press is held for such an Order to a total 
of ten thousand impressions. 
Assuming another order for ten thousand cards 

or sheets in which down rules and cross rules 
are specified, these rules cannot be made by 
ordinary composition so as to be effected by 
one impression. The practice has been to set 
up One form with either the cross rules or the 
down rules and make an impression, then sub 
stitute a form with the rules in the other direc 
tion and make a second impression. The alter 
native for this practice, is to prepare a plate 
which is expensive to the point of being prohibi 

By the present improved method, 
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tive for small quantity orders. Another alter 
native is to set up two-forms side by side on the 
bed, one form carrying the cross rules and the 
other form the down rules. Then a stack of 
five thousand double size sheets is fed to the 
press, impressions are made and the stack re 
turned to the supply table where it is turned 
from its former position to present the cross 
ruled portion to the down ruled form and vice 
versa, in the subsequent printing. The sheets 
are subsequently cut in two. In following such 
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a method a new edge of the double, sheet be 
comes the forward registry or aligning edge 
when the stack is returned to the supply table. 
This carries all defects in the rectangular form 
of the paper directly into the printing, and prop 
er angular relationship between the cross and 
down rules is not obtained. 
By the present method the down rules may be 

set up in one form and the cross rules on another 
and the two forms arranged side by Side. The 
ten thousand sheets or cards of the Order are then 
arranged in two stacks of five thousand each and 
moved in pairs against the forms. The deliva 
ered sheets are removed in their respective stacks, 
returned to the supply table, and arranged so that 
each occupies the registry position formerly oc 
cupied by the other. The sheets are again moved 
in pairs from these stacks, using the same edges 
for registry as were formerly used, and impressed 
respectively against the forms bearing the rules in 
the other direction from those already printed, 
and the pairs of sheets are delivered a second 
time. Thus, by ten thousand impressions of the 
press and two compositions, and without the ne 
cessity of preparing special plates, the order is 
completed. A tremendous Saving is effected over 
previously known methods, either in the number 
of impressions or the amount of composition 
work Or in the avoidance of the heavy expense of 
Special plates. The economies are substantial 
and of the highest importance in such a highly 
competitive field as job printing. Because of the 
use of the same edges in effecting the registra 
tions for the Second impressions, the quality of 
the Work is exceptional. 
The present invention has, therefore, as an 

other of its objects to provide a method of printing 
which economically produces work of high 
quality. 
Other objects will be in part obvious from the 

following description of the improved press and 
the improved method of printing, and in part 
pointed out particularly therein. 
Although the invention, in so far as it involves 

a mechanism or combination or arrangement of 
parts, may be used in connection with printing 
presses of various types, it is shown in the par 
ticular embodiment illustrated by the drawings 
as embodied in a vertical press, specifically a ver 
tical press of the Miehle type, and such press has 
been used herein with the additions and arrange 
ments comprised by my invention to illustrate one 
manner of practicing the improved methods 
claimed herein as part of the present invention. 

In the drawings: 
Fig. 1 is a view in side elevation of a printing 

press embodying the invention; 
Fig 2 is a view in elevation of the opposite side 

of the press shown in Fig. 1; 
Fig. 3 is a top plan view of the press; 
Fig. 4 is a view in perspective of the stock sup 

ply table and feeder mechanism; 
Fig. 5 is a detail of the top of the plural feed 

bracket; 
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Fig. 6 is a view in elevation of the printing press 

cylinder; 
Fig. 7 is a section taken. On the line 

Fig. 6; 
Fig. 8 is a view in end elevation of the cylinder; 
Fig. 9 is a fragmentary view in plan of the 

- of 

cylinder showing the gripper pins and the cyl 
inder control Openings; 

Fig. 10 is a detail showing the means for con 
necting the cylinder with its rotating mechanisms 
and the means for holding the cylinder against 
rotation; 8,' 

Fig. 11 is an elevational view of the cylinder 
control mechanism; 

Fig. 12 is a fragmentary plan view of the press 
showing the pivotal mounting of the feeder 
frame; 

Fig. 13 is a sectional view taken on the line 
3-3 of Fig. 12; 
Fig. 14 is a view in Section through the same 

parts as in Fig. 13 but with the section plane at 
right angles to the line 3-13; 

Fig. 15 is a view in section taken on the line 
5-5 of Fig. 12 with parts broken away to show 

the interior construction; 
Fig. 16 is a view in section taken on the line 

f6-6 of Fig. 12; 
Fig. 17 is a view in Section taken on the line 
T-7 of Fig. 16; 
Fig. 18 is a detail of the pawl and ratchet de 

vice for stepping up the stock supply table; 
Fig. 19 is a detail of the hand operated mech 

anism for moving the stock supply table; the 
view is a Section taken on the line 9-9 of 
Fig. 1; 

Fig 20 is a view of the mechanism for rocking 
the transfer table; 

Fig. 21 is a view illustrating the improved 
method of printing; and 

Fig. 22 is a view illustrating another manner 
of carrying out the improved method of printing. 

General features of the press 

The present invention, relating to both the 
mechanism and the improved method, is exempli 
fled herein by additions to, and modifications of, a 
Miehle vertical press of well known construction. 
Such presses comprise a base frame indicated at 
20 on the accompanying drawings, supporting a 
Way frame 2. A type bed 22 is mounted for verti 
cal reciprocatory movement in the way frame 
and an impression cylinder 23 mounted on a cyl 
inder frame 24 has a vertical reciprocatory move 
ment in Opposition to that of the type bed. In 
One direction of vertical reciprocation the lim 
pression cylinder is rotated to impress a sheet, 
gripped thereby, against a type form set up on 
the type bed. 
A stock supply and feeder mechanism is ar 

ranged between a bracket arm 30 extending from 
the way frame 2 and a lower arm 3 extending 
from the base frame, between which arms a plat 
form 32 is mounted for pivotal movement into 
and out of operative stock supply relationship 
with the above mentioned printing or impression 
mechanism. A feeder mechanism of Suction type 
comprises a feeder frame 33 journaled in spaced 
arms 34 of the Swinging platform 32. 
According to the present invention the platform 

is provided with a separator and register bracket 
35 (see Fig. 4) which, with certain side registers 
and guides, cooperates with a stock Supply table 
37 and certain blower devices, hereinafter de 

3 
simultaneous feeding of pairs of sheets from the 
supply table to the printing mechanism. 
A delivery mechanism is supported between 

side walls of the way frame and includes a deliv 
ery or pick-up frame 38 which moves periodically 
to the impression cylinder, grips the printed mat 
ter and deposits it on a delivery table 39. 
A lateral register mechanism comprises a lat 

eral register frame 40 which, according to the 
present invention, carries a pair of adjustable O 
dogs 4 and 42. The frame is noved in properly 
timed relation to the deposit of a pair of sheets 
on a transfer table 50, to present the dogs against 
one side edge of each fed sheet and move each 
sheet into a predetermined position with respect 
to the impression cylinder and the forms On the 
type bed. 
The press is equipped with a stop device for in 

terrupting the main transmission, and stopping 
the relative reciprocatory movements of the type 
bed and the cylinder when there is a failure of 
the sheet handling mechanism to correctly per 

5 

20 

form its functions. The press is further provided 
with a cylinder control device which prevents ro 
tation of the cylinder if the sheets are not prop 
erly aligned with the type bed and gripped by the 
cylinder. 
The press is driven by an electric motor 5 

which provides the power for rotating the shafts 
to operate the mechanical agencies and which also 
drives an air pump 53 to develop various air pres 
sures in an air System. Certain of these pressures 
are lower than atmospheric pressure whereby cer 
tain of the controls and the feeding device are 
operative by the development of partial vacuums, 
and other pressures are higher than atmospheric 
for effecting a blowing action. On the sheets. 

All of the above will be found more particularly 
described hereinafter under the various appropri 
ate headings. The press shown in the accom 
panying drawings is in large part of well known 
construction in Wide commercial use at the pres 
ent time and for some years past. Inasmuch as 
the present invention relates to an improved 
method of printing, as well as to improvements 
in the Supply, feed and delivery mechanism of a 
printing press, it is thought desirable to outline, at 
least, a complete press and its entire cycle of op 
eration in Order to convey a clear picture of 
the progressive steps of the method. However, 
it is not believed to be necessary or even desirable 
to extend this description to all of the minute de 
tails of construction or Operation of many parts 
of the press which are already well known, as by 
So doing the text hereof would be unduly length 
ened. 

The main operating gear 
The electric motor 5 is connected by a belt and 

pulleys to a driving shaft 55. Through suitable 
gearing the driving shaft is connected to the 
crank shaft 56 of the air pump 53 which is 
mounted on the base frame at the rear of the 
press. The pump is arranged in an air system 
which includes certain blowers and creates par 
tial vacuums properly timed to the operation of 
the machine. The driving shaft 55 has at one 
end a pulley 59 from which through a belt 60 
Over a pulley 6, a belt-tightening pulley 62 and 
a spring-pressed idler pulley 63, it drives a fly 
wheel shaft 64. The shaft 64 is journaled in one 
side of the base frame and drives a cam shaft 
65 through a pinion 66 and gear 6. The can 
Shaft drives a crank shaft 69 suitably journaled 
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the dotted lines in Fig. 2. Cranks 7 fixed on the 
shaft 69 at either end within the base frame ac 
tuate connecting rods 72, whereby rotation of the 
shaft is translated into vertical reciprocatory 
movement of the impression mechanism. 
The cam shaft 65 is provided with a number 

of cams for operating the ink rollers, which need 
not be described for a clear understanding cf. this 
invention. Near the right hand end of the can 
shaft there is a feeder operating cam 75 which 
governs the movement of the feeder frame 33 
whereby sheets are picked up at the stock Supply 
station and moved to the transfer table 50. The 
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cam shaft 65 also has several valve actuating 
cams which control the air system. At its ex 
treme right hand end the camshaft is provided 
with a fixed crank arm 76 which is connected, as 
will hereinafter appear, with the delivery frame 
38 the function of which is to pick up the sheets 
after impression and move them to a delivery sta 
tion. 
The transmission from the driving shaft 55 to 

the fly wheel shaft 64 through belt 60 is con 
pleted by pivotal movement of a hand operated 
lever arm 77 around a pivot stud 78 projecting 
from the base frame. Such movement Swings the 
belt tightener pulley 62 to frictionally apply the 
belt over its various pulleys for driving engage 
ment. When this effect is obtained, a Spring 
pressed plunger 79 at the handle of lever arm ill 
is released and engages a ratchet 80 on a portion 
of a stop-press mechanism which later will be 
more particularly described. 

The impression devices 

The connecting rods 72 actuated by the cranks 
7 on shaft 69 are pivotally associated at their 
upper ends with brackets 8 which are Substan 
tially of right-angular cross-sectional form. 
One face of each bracket is bolted to the type bed 
22 which is vertically slidable in the way frame 
2. The other face of each bracket has Secured 
to it a rack member 83 and these rack members 
are engaged with pinions 84 journaled in the 
side walls of the way frame. As the Crank shaft 
is rotated continuously from the driving devices, 
the upper ends of the connecting rods, the brack 
ets 8 f and the rack member 83 are rectilinearly 
reciprocated thereby rotating the pinions 84 in 
One direction on the upstroke of the cranks and 
in the opposite direction cn the downstroke. The 
pinions 84 at their sides opposite the rack mem 
bers 83 are engaged by rack members 86 secured 
respectively to opposite sides of the cylinder frame 
24 which journals the impression cylinder 23 and 
is slidably mounted in the Way frame. Thus, 
movement of the type bed and its racks 83 causes 
a movement in the opposite direction of the im 
pression cylinder. 
The impression cylinder is adapted to receive 

sheets from the feeding mechanism and roll them 
against type set up in the type bed. To this end 
the cylinder is provided with a plurality of grip 
per pins 90 suitably spaced and aligned (see Figs. 
3, 6 and 7). Each pin has a shank 9 and an 
enlarged substantially flat head 92. Springs 93 
normally press the heads toward the cylinder 
against a gripper bar 94 therein. A rock shaft 
95 extends through the cylinder and carries at 
one end an operating arm 96 provided with a cam 
roller 97 which is adapted to engage periodically 
and alternately with a can 98 on the face of the 
type bed to rock the shaft 95. For each gripper 
pin there is an operating finger OO fast on the 
rock shaft which is adapted to engage the lower 

9,027,797 
end of the gripper pin and force it outwardly 
against the action of return springs 93, thereby 
lifting the heads of the pins and exposing the 
shanks thereof to the forward registration edge 
of the sheet or sheets to be impressed. 
The Operation of the press is timed so that the 

can 98 on the type bed acts upon the roller 97 to 
lift the gripper pins when the cylinder is pro 
ceeding downwardly in the way frame, and again 
near the limit of the upward movement of the 
cylinder. At the end of the down movement of 
the cylinder, the roller 97 is freed allowing the 
springs 93 to retract the pins whereby the sheets 
are gripped for rotation with the cylinder on its 
upstroke. Lifting the gripper pins at the upper 
limit of cylinder movement allows the delivery 
frame grippers to engage the forward edges of the 
sheets and transfer the sheets to the delivery sta 
tion. 
The mechanism for rotating the impression 

cylinder during its upward travel in the way frame 
and for locking it against rotation during its 
downward travel is a well known construction 
such as is shown in the United States patent to 
Dudley & Stevens No. 1,567,360. It involves a 
Spur gear 102 at one end of the cylinder which is 
meshed with a long rack 03 secured to the face 
of the type bed. This gear is adapted to be - 
clutched and unclutched with the cylinder at the 
proper times. It is desirable, however, to avoid 
the clutching action under certain conditions, as 
where the paper sheets have not been properly fed 
or aligned, so that rotation of the cylinder will 
not be effected as it moves upwardly past the 
downwardly moving bed. To this end an air suc 
tion device is provided comprising a diaphragm 
05 in a wall 06 of a chamber O in the cylinder 

(see Figs. 6 and 7). The chamber is closed except 
for an outlet 08 to a source of vacuum, provided 
by the air System previously mentioned, and two 
openings connected by flexible tubes O9 to two 
cylinder control openings 0 and if f in the grip 
per bar 94 (see Fig. 9). The diaphragm controls 
an arm 3 of a bell crank lever 4 the other arm 
5 of which controls in part the action of a pawl 

f. This pawl is mounted upon a shaft 8 car 
ried by the cylinder and is adapted to enter 
periodically a slot 20 in a disc 2 which is inte 
gral with the Spur gear f02. Thus the cylinder 
is coupled at intervals to rotate with the gear as 
the latter is rotated by the rack on the type bed. 
The shaft f8 has a collar 9 notched at 23 to 
receive a pawl formation 24 of the end of arm 5 
of the bell crank lever 4. When the parts are 
So engaged the pawl fill is held retracted from 
the slot 20 in disc 2 and the cylinder and spur 
gear are uncoupled. The collar 9 is released, 
however, when the cylinder control openings fo 
and are covered as this creates a partial 
vacuum in the chamber 07 and operates the 
diaphragm to pivot the bell crank lever 4 and 
withdraw the pawl end 24. . 

Further control of cylinder movement is af 
forded by a device which locks the cylinder 
against rotation during its downward movement. 
This device is best shown in Figs. 1, 10 and 11, 
and comprises a dog 30 carried in one end of 
a lever arm 3 pivoted at 32 to a part of the 
journal casting 33 for one of the cylinder end 
trunnions 35. This casting is bolted to the cyl 
inder frame. A disc 36 having a notch 37 in 
its periphery is fixed to an extension f38 of the 
end trunnion 35 and the rotative position of the 
cylinder as it reaches the upper limit of its bodily 
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movement is such as to present the notch 3 
opposite the dog f$0. A compression spring 40 
acting upon the opposite end of lever arm 3 
snaps the dog into position in the notch whereby 
the cylinder is held against rotation during its 
downward movement. The slotted disc 2, how 
ever, rotates during this downward movement, as 
the disc is integral with the spur gear 02 which 
is continuously in mesh with the rack 03 on the 
type bed. Therefore, the initial downward nove 
ment of the cylinder accompanied by rotation of 
the sletted disc, cans the pawl out of rota 
tively locking engagement, due to the shape of one 
edge 43 of the slot and the shape of the engaging 
head of the pawl. At this point in the operation 
no sheet has been fed to the cylinder and the 
ports or openings to and in the gripper bar 
are uncovered. A torsion spring 45 around the 
supporting shaft 8 of pawl 7 tends to force 
the pawl into the notch 20 of disc 2. As soon 
as the pawl if T is cammed out of the slot in disc 
2 the collar 9 is slightly rotated with its 

shaft thereby presenting its notch opposite the 
pawl end 24. 

During further downward movement of the cyl 
inder the locking dog 30 remains effective and 
the coupling pawl f is maintained out of coul 
pling engagement with the disc 2 allowing the 
latter to make one complete rotation and again 
present, at the extreme downward limit of cyl 
inder movement, the slot 20 opposite the head of 
the pawl. At this point the paper has been fed 
to cover the ports O and and the diaphragm 
05 is operated by the partial vacuum to cause 

release of the collar 9, whereupon the torsion 
spring 45 around shaft f8 rotates the shaft to 
re-enter the head of pawl 7 in the slot 20. 
The cylinder then starts its upward or normal 

impression movement coupled to the spur gear 
which is in turn rotated by its engagement with 
the rack on the type bed. The gripper pins have 
closed on the fed paper and the vacuum is discon 
tinued by a valve in the air system which is op 
erated from the main camshaft, allowing the dia 
phragm to return the pawl end 24 when the 
notch in collar 9 is again presented. 
The cylinder control mechanism described is, 

as previously stated, well known. It has been 
used in successive single sheet printing for some 
time even with the two ports. O. and in the 
gripper bar. Formerly, however, the use of a 
plurality of ports was only a safety measure or 
means for insuring proper operation of the vac 
uum creating and destroying device in connection 
with a single sheet registered therewith. In the 
present invention these ports are utilized in a 
different manner and to a Somewhat different 
end. They are used in cooperation with the feed 
ing means and lateral register means of the pres 
ent invention so as to be effective controls on the 
cylinder action when two sheets are fed simulta 
neously to the cylinder. As will later appear, the 
sheets which are fed, according to the present 
invention, are spaced from each other and Sepa 
rately registered for association with the cylinder 
at the gripper pins. The present method in a 
referred form is to align the separate sheets so 

that the forward inner Corner of One Sheet over 
lies one or more ports in the gripper bar and the 
forward inner corner of the other sheet overies 
one or more other ports in the gripper bar. Thus, 
both sheets are brought into the control of the 
cylinder in Such a way that if either of them fails 

5 
of feed or correct register the impression cylinder 
Wi not rotate. 
The stock supply, feeding devices, lateral register 

and 8top press mechanism. 
The swinging platform 32 is adapted to be 

moved into a closed and locked position relatively 
to the way frame 2 for normal operation of the 
preSS. It is pivotally mounted as heretofore de 
Scribed, particularly in order to obtain access to 
the inking rollers and related mechanism. The 
stock supply table 37 is arranged above the plat 
form and is supported for relative movement 
with the platform by a pair of rack bars 60 mesh 
ing with pinions 62 on a shaft (65 which is jour 

O 

5 
nailed in rack guide castings 66 bolted to the 
under side of the platform. The racks may be 
moved up and down to raise and lower the table 
by hand through the agency of a hand crank 6 
on a short shaft 68 journaled in a side fange 69 
of the platform and adapted for end engagement 
with the shaft f65 through a clutch TO held 
normally disengaged by a spring 7. The sup 
ply table is also adapted for automatic elevation 
as will presently appear. 
Mounted on the platform 32 and adapted to be 

fixed in different positions of lateral adjustment 
are two Vertical register members 2 and 3. 
These are preferably of right angular cross sec 
tion with the angles open toward each other so 
as to receive the corners of sheets positioned on 
the Supply table. 
According to the present invention the inter 

mediate vertical separator and register member 
35 is secured to the platform and preferably its 
CrOSS Section is T-shaped providing two oppo 
sitely disposed right angles for the registry of 
the inner forward corners of the sheets of two 
Separate stacks positioned on the Supply table 
with their outer forward corners in registry with 
the register members 2 and f T3. This inter 
mediate register is preferably in bracket form 
having a lower horizontal shortleg 75 which may 
be bolted or otherwise suitably secured to the up 
per surface of the platform, (see Fig. 4 of the 
drawings wherein 75 designates a bolt for such 
purposes), and a long Vertical leg f 6 compris 
ing a separator element 77, which corresponds 
to the stem of the T and serves to register the side 
edges of the inner forward corners of the sheets, 
and a lateral extension 79 on each side of the 
separator defining the bar of the T and serving 
as a register for the forward edges of sheets of 
Separated Stacks at their inner corners. At the 
top of the long leg 76 of the bracket the lateral 
extensions 9 define prongs 80 and the separa 
tor element runs into a point or reduced portion 
82 thus providing openings f 83 for a purpose 
which will presently appear. The three vertical 
members just described rise adjacent an edge of 
the stock supply table and, if desired, adjustable 
blocks 85 may be fitted slidably at that edge of 
the table to fit into the angles provided by the 
vertical registers or into other intermediate posi 
tions and prevent the forward margin of the 
stacked sheets from drooping over the edge of the 
table as might otherwise happen when thin stock 
would be used. It will be obvious from an inspec 
tion of Fig. 4 of the drawings that removal of the 
bolt 75 permits removal of the member 35 from 
the platform. 
The side registers 2 and 3 have blower 

nozzles f near their tops which are connected 
by flexible tubes 88 to an air supply conduit 90 
in the beforementioned air system. A hollow 
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post 9 is fixed on the platform opposite the 
intermediate register S. At its top it is provided 
with blower nozzles or perforations directed to 
ward the aforesaid openings 88 between the 
prongs 80 and the point 82 of the separator ele 
ment (see Fig. 5). A tube 92 connects the post 
9 with the air system and the three blowers Con 

tinuously supply air under light pressure directed 
edgewise of the sheets in the upper portion of each 
stack at each forward corner, thus keeping the 
first few sheets at the top of each stack agitated 
or "floated' to prevent the suction feeding mecha 
nism from picking up more than one sheet at a 
time from each stack. As shown clearly in Fig. 5, 
the prongs 80 are pointed and directed away from 
the inner angle of the intermediate register and 
the blower air striking the separator as it runs 
to its point obviously is deflected through the 
openings 83 along the edges of the registered 
sheets. 
The feeder frame 33 comprises two rocker arms 

200, one at either side of the platform and piv 
otally mounted therein, and a suction shoe bar 202 
pivotally mounted at its ends in the tops of the 
rocker arms. The bar carries a plurality of slid 
ably adjustable suction shoes 204 connected by 
flexible tubes 206 to nipples 208 on a hollow rod 
20 which communicates by a flexible tube 2 
through one of the rocker arms 200 with a conduit 
in the air system. As the feeder frame is moved 
toward the paper stacks on the Supply table a 
partial vacuum is created in the conduit and the 
rod 20, which causes the suction shoes 204, when 
dipped into contact with the top sheet of each 
stack, to pick up said top sheets. The feeder 
frame is then rocked toward the impression cylin 
der, the vacuum is destroyed by conventional 
valves and the selected sheets are dropped or de 
posited on the transfer table 50. 
The deposit of a pair of sheets simultaneously 

on the transfer table and the following action of 
a lateral register device which will be described 
presently, covers all of a plurality of laterally 
aligned ports or openings 209 along the top of the 
table and causes the air system, under control of 
a valve Operated in a well known manner by a 
cam on the cam shaft, to develop at the proper 
time a partial vacuum within the table and with 
in the end supports therefor provided by arms 
23 pivotally mounted at 24 on the journal cast 
ings for the impression cylinder. At one end the 
impression cylinder has a spring retracted plunger 
26 which is drawn outwardly against the spring 
action by the development of the partial vacuum. 
The plunger under Such conditions extends Sufi 
ciently to travel in the path of a pivotally mount 
ed latch 27 (see Fig. 2) on an arm 28 of a spring 
held bell crank lever 220 pivoted at 22 on the 
way frame 2. The other arm 222 of the lever is 
notched at 223 to receive a pin 224 at the top of 
an arm 225 of another bell crank lever 227 piv 
oted at 228 on the way frame. A lower arm 230 
of lever 227 has a flange 232 provided with teeth 
forming the ratchet 80 and adapted to receive the 
Spring pressed rod 79 and hold the belt 60 in fric 
tional driving engagement with its pulleys. 

If the pair of sheets on the transfer table prop 
erly feed to the cylinder grippers and are re 
moved by the rotation of the cylinder on its up 
ward stroke, the openings 209 are exposed, the 
vacuum broken, and the plunger 26 is at once re 
tracted by its Spring SO as to avoid the latch 2. 
If, on the other hand, the sheets do not properly 
feed to the grippers and, therefore, are not re 
moved by the rotation of the cylinder, the plunger 

a,037,797 
will strike the latch 27 on its under side and ro 
tate it on its pivot against a pin 235 on arm 28 
of lever 220. This will depress the lower arm of 
lever 220, freeing the bell crank lever 227 from 
the notch 223, whereupon it drops by gravity or 
suitable spring means disengaging the teeth of 
ratchet 80 from the rod or plunger 79. A com 
pression spring 240 bearing against the journal 
of idler pulley 63 and reacting against a lug 24 
on the frame 20 forces the belt tightening pulley 
62 and its lever 77 outwardly destroying the fric 
tional driving engagement of the belt. Thus the 
press is safeguarded against Continued operation 
under improper feed conditions. 
Although the feeding device is reasonably cer 

tain to pick up a pair of sheets on each movement 
and feed them simultaneously to the transfer 
table, if it should happen that one of the pair 
failed to feed, the stop press mechanism will op 
erate in the following manner. If only one sheet 
feeds to the transfer table, the openings 209 there 
in are not all covered. The desired vacuum will 
not be created and the plunger 26 will fail to 
project into the path of the stop press trip dog 
or latch 27. However, the cylinder control will 
Operate to prevent rotation of the cylinder on its 
next upward movement Owing to the fact that 
certain of the openings O and f in the grip 
per bar remain uncovered, and the transfer table 
will be returned upwardly with the single sheet 
thereon. At this time the feeder frame ap 
proaches with a pair of sheets and the uncovered 
openings 209 of the transfer table will be covered. 
There will be two sheets superposed over certain 

of the openings and one sheet over the others. 
Where the superposed sheets are located, the top 
sheet overlaps the left hand margin of the lower 
sheet as the latter has previously been moved by 
the lateral register device. Therefore, when the 
top sheet is acted upon by the lateral register de 
vice, it moves both sheets owing to frictional con 
tact thereof and the lower sheet has its inner 
forward corner displaced from position over the 
aperture in the gripper bar. Again the cylinder 
control prevents rotation of the cylinder due to 
One or more openings not being covered, the table 
is moved upwardly, this time with all the aper 
tures covered, and the stop press mechanism op 
erates as previously described. 
As a pair of sheets are deposited on the trans 

fer table by the breaking of the Suction in the 
feeder frame, the forward edges project slightly 
beyond the forward edge of the table. The piv 
otally mounted arms 23 by which the table is 
Supported at opposite ends are then given a short 
rocking movement by engagement of a cam roller 
243 in a cam slot 244 cut in a face of the spur 
gear f02 (see Fig. 20). The cam roller is on the 
end of an arm 245 which is fixed on one end of a 
rock shaft 246 journaled in parts fixed to the 
cylinder frame. The arm 245 transmits move 
ment through a stiff compression spring 247 to 
the lower end 248 of one of the arms 23 and at 
the opposite end of the rock shaft another arm 
fixed thereto connects through a similar spring 
with the other arm. 23. As the spur gear f02 os 
cillates, the transfer table is rocked from a sub 
stantially horizontal position where the sheets 
are deposited, to a forward downwardly inclined 
position, thereby urging the deposited sheets 
against the shanks of the gripper pins which 
are in raised position at this point in the op 
eration. During this movement the lateral reg 
ister device is rendered effective on the left Sidr 
edge of each sheet. 
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This lateral register device (see Fig. 3; also 

Figs. 1 and 2) comprises the lateral register 
frame 40 having a shaft 250 mounted in the cyl 
inder frame 24 and slidable therein against the 
opposition of a spring 25. The shaft has 
spaced arms 252 fixed thereon, in the ends of 
which a rod 253 is Secured. This rod carries a 
pair of adjustable dogs 4 and 42. The entire 
frame is given a lateral movement by a cam 254 
fixed on a front face of the way frame 2, which 
engages a cam block 255 on an extension of the 
shaft 250. As the cylinder frame descends, the 
cam urges the frame 40 toward the right com 
pressing the spring 25. The dogs 4 and 42 hav 
ing been adjusted so that the limit of their right 
hand movement under the cam action corre 
sponds with the desired lateral position of the 
left hand edge of each sheet relatively to the type 
forms on the bed, they advance respectively to 
the left hand edges of the pair of sheets as the 
atter are deposited on the table and urge the 
sheets laterally until the movement of the reg 
ister frame reaches its limit under the can ac 
tion. During this operation the front edges of 
the sheets are aligned with the shanks of the 
gripper pins and at the end of the lateral reg 
istry operation a sheet guard 256 is caused to 
descend on the sheet and hold it lightly in reg 
istered position. The construction and operation 
of the sheet guard is well known in the art and 
need not be more particularly described. 
The lateral register frame is held out of the 

path of the feeder frame by a torsion spring 257 
and is lowered for registry purposes by a crank 
257 having a cam roller 258 at its free end. 
The roller bears against the cam edge 258 of a 
plate 258' bolted to the side of the frame. The 
torsion spring and cam control the angular move 
ment of the crank 257, which has rotatively mov 
able therewith another crank 259, engaging a pin 
259 extending from one of the arms 252 of the 
register frame. 
The sheets are then gripped by the gripper 

pin heads, the cylinder is rotated and the sheets 
are impressed against the type forms as herein 
before described. 
The stock Supply and feeder mechanism in 

volves automatic means for incrementally rais 
ing the stock Supply table as the Stack or stacks 
thereon is depleted. This mechanism is well 
known and has been used for Some years in con 
nection with the successive feeding of sheets from 
a single stack. It is dependent on the amount of 
dip which the suction shoe bar 202 is obliged to 
make to pick up the sheet or sheets to be fed. The 
dip of the suction shoe bar takes place at or near 
the limit of movement of the feeder frame to 
ward the supply station. The means for op 
erating the feeder frame and the stock supply 
table will now be described. 
The feeder operating can 5 has a can race 260 

shown in dotted lines in Fig. 1 engaging a cam 
roller 26 on a segmentally shaped frame 262 
which is pivoted on the main frame 29 at 263. 
Alink 264 has its lower end pivoted to the frame 
262 at 265. The upper end of the link is pivotal 
ly connected at 266 with a crank arm 267 se 
cured to a short shaft 268 journaled in the 
bracket arm 30 extending from the Way frame 
2. 
suitable clutch mechanism 269 with a long shaft 
27 O which journals in the arms 34 of the plat 
form and to which the lower ends of feeder frame 
rocker arms 200 are fixed. Under normal condi 
tions the two shafts are coupled and movement 

y 

The short shaft 268 is connected through 

7 
of the crank arm 267 rocks the feeder frame 
through a definite arc determined by the cam 
race 260. 
The can 75 has also a peripheral cam charact 

teristic, its edge 273 acting upon a roller 274 of 
a bell Crank lever 275 having a pivotal mounting 
on the pin 263 that pivots the frame 262. A com 
pression spring 277 bearing against the extending 
alm 28 of the lever 275 and reacting against a 
lug 280 on the frame 20 holds the roller 274 
against the cam edge 273. The outer end of arm 
28 is pivotally connected to a rod 28 the upper 
end of which is pivoted to a collar 282 loosely 
mounted on an enlarged portion 283 of short 
shaft 268 and partially overlying the clutch 
mechanism 269 (see Figs. 13 to 17, inc.). Adja 
cent the collar 282 is another loosely mounted 
collar 284 adapted to rotate with collar 282 by 
reason of a Spring pressed coupling pin 285 (see 
Fig. 16). The collar 284 has an integral bracket 
286 provided with a can groove 287 which re 
ceives a roller 288 on a Small lever arm 289 fixed 
On a pin 290 which journals in a lug 29 on the 
adjacent feeder arm 200 (see Fig. 15). An ex 
tension 292 of the lever arm 289 is pivotally con 
nected to a rod 293 which extends upwardly along 
the feeder arm. At the upper end of the feeder 
arm with which the aforesaid mechanism is asso 
ciated, a short shaft 294 is journaled and pro 
jected beyond the journal at both sides thereof. 
On the inner side of the journal a small crank 
arm. 295 is fixed to the shaft and the Suction shoe 
bar is Secured at the end thereof by a stud ScreW 
296 (see Figs. 1 and 4). On the outer side of the 
journal formed by the top of the feeder arm an 
other crank arm 297 is fixed on shaft 294 and 
the end of this arm is forked around a pivotally 
mounted block of through which the top of rod 
293 is extended and provided with a collar 99, 
A spring 298 on the rod 293 between a suitable 
collar fixed on the rod and a bracket fixed. On 
the feeder arm serves to urge the rod upwardly 
as can groove 28 permits. This movement of 
the rod is transmitted through a spring 20? to 
the block O and the crank arm. 29. The oppo 
site end of the suction shoe bar 202 is suitably 
mounted to accommodate the movements effect 
ed at the One end. Thus the bar is caused to dip 
at the proper time by the action of the can edge 
273 on rod 28 and the movement of the cam 5 
groove 287 which allows the spring 298 to force 
the rod 293 upwardly until a plurality of suction 
shoes on the bar 202 come into suction engage 
ment with the top sheet of each stack on the 
table, after which movement of the feeder frame 
transfers these shaets simultaneously to the 
transfer table. It will be obvious from an inspec 
tion of the shape of cam edge 273 that the dip 
of the suction shCe bar is for only a comparative 
ly short interval and that the raising of the bar 
before or about the time that the feeder frame 
leaves its limit position assists the operation of 
the feed by tending to hurdle the sheets over 
the prongs 80 of the intermediate register and 
stack separator 35. A spring 299 returns the 
coupled collars 282 and 284 quickly to their start 
ing positions after they have be3n acted upon by 
rod 28. 
To Step up the Stock supply table as the sheet 

stacks are depleted, a sleeve 339 mounted for ro 
tary movement on the shaft 27 is provided with 
a beveled gear 30 at one end which meshes with 
a beveled pinion 302 on the end of a shaft 303 
journaled in suitable brackets on the platform 
32 (see Fig. 4). The shaft 303 has a worn 304 
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which is engaged with a worm wheel SOS fixed on 
the shaft f65 which has the spaced pinions 62 
meshing with the rack bars 60 (see Fig. 19). 
Rotation of the sleeve 300, therefore, effects a 
movement of the stock supply table. It is only 
desired to move the table upwardly at intervals, 
after the stock thereon has been somewhat re 
duced. To effect this movement, a ratchet 
is provided on the sleeve 300 and a pawl 3 f is 
associated therewith and operated by mechanism 
which causes the pawl to function on the ratchet 
intermittently and at other times ride idly over 
the ratchet teeth. As previously stated, this 
operation is governed by the amount of dip of 
the Suction bar which must increase as the stock 
is depleted. On an extension of the pin 290 
which is journaled in lug 29 of the feeder arm 
(see Figs. 15 and 18), a short arm 32 is fixed, 
having at its free end an adjusting screw 322. 
The arm 32 f by this mounting is moved in ac 
cordance with the rotative movement of the lever 
arm 289 and as the lever arm is moved a greater 
distance by the spring 298 acting upon rod 293 to 
dip the suction bar a greater distance as the 
stock is depleted, the arm 32 will be moved cor 
respondingly further on each actuation until 
screw 322 strikes an arm 325 (Fig. 18). This arm 
is fixed on a short shaft 26 which is journaled 
in one of the arms 34 of the platform. At the 

30 

40 
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other end of the shaft 326 a latch-operating arm 
327 is fixed and normally held against a stop pin 
328 on the platform arm by a spring 329. 
The pawl 3 is held by a pivoted latch 330 so 

as not to operatively engage the ratchet wheel 
30 on sleeve 800. In this condition the feeder 
frame may make several Oscillations each time 
feeding a sheet from the top of each stack. Pro 
gressively the suction bar dips deeper for contact 
of the shoe with the top sheets. This causes 
the movement of the lever arm 289 and shaft 290 
to be amplified, the shape of Cam 287 being such 
as to allow for such amplified movement. Pres 
ently the movement is sufficient to cause the ad 
justing screw of the short arm 32 to contact 
with and move the arm 325 rotating the shaft 
326 and the latch-operating arm 327. The arm 
32 tips an end of the pivoted latch 330 releasing 
the pawl so that upon the next forward move 
ment of the feeder frame the pawl, which is 
mounted with its latch on an arm 340, fixed to 
oscillate with shaft 270, engages the ratchet and 
thereby effects a partial rotation of the sleeve 300 
which is translated as described into a slight ele 
vation of the stock supply table. As the pawl 
rides back over the ratchet teeth the latch is re 
stored by a gravity action. The elevation of the 
table decreases the amount of dip of the suction 
shoe bar and the pawl does not again function 
until the stock on the table has been again de 
pleted a predetermined amount. 
Owing to the construction and Operation of 

the means which I have devised to register the 
inner corners of two separate stacks of sheets 
and to agitate the inner corners of the top sheets 
of each stack, the feeding devices are generally 
unfailing in the simultaneous selection of the 
top sheet of each stack upon successive opera 
tions. The depletion of the stacks is, therefore, 
entirely uniform, making it possible to rely upon 
the incremental feed mechanism just described. 

The delibery mechanism 

The devices for removing the printed sheets 
from the cylinder may be of the form shown and 
described in U. S. patent to Cheshire No. 

1,567,177 or U. S. patent to Stevens No. 1,609,585, 
or of the form embodied in the press shown and 
described in U. S. patent to Dudley, or of other 
approved form. Such devices include a delivery 
table as indicated herein at 39 with means for 
automatically causing the table to descend as the 
printed stock accumulates, a delivery frame such 
as is indicated at 38 having a multiplicity of 
gripper jaws 852 spaced along the frame, and 
suitable confining walls or frame members 353 
(see Fig. 3). 
As shown herein a crank arm 7 drives a rod 

355 which Oscillates an arm 356 on a shaft 357. 
The delivery frame is rocked by this shaft and 
approaches the impression cylinder as the latter 
makes its upward or impression stroke. The 
gripper pins of the cylinder are caused to re 
lease the pair of sheets at about the time the 
gripper jaws 352 are opened by suitably timed 
actuation of a rod 360 and advance around the 
forward marginal areas of the sheets. The jaws 
then close on the sheets and the frame is moved 
to the delivery station where the jaws 852 are 
Opened and the sheets dropped in separate stacks 
on the delivery table. 
The confining walls or skeleton frame mem 

bers 353 are adjustable to the desired positions 
and any desired jogging action may be introduced 
for the purpose of maintaining regularity of the 
stacks. It has been found advantageous in con 
nection with the present invention to use, under 
certain conditions, a separating partition 370 
(see Fig. 3) between the two stacks on the de 
delivery table. Such a partition may be in 
Serted between the front and rear walls or frame 
members and removably fixed to one or both of 
them. No contention is made of any novelty in 
the delivery mechanism except as, and to the ex 
tent that the step or steps of delivering and stack 
ing in a plurality of stacks enter into the novel 
methods of printing herein claimed or unless 
said novelty shall exist in the introduction of the 
Separating partition in combination with other 
elements by which the plural sheet feed is ob 
tained. 

The improved methods of printing 
The improved methods which I have discovered 

will be understood by reference to Figs. 21 and 22 
which Schematically represent the steps taken in 
carrying out two typical printing Orders. Other 
orders involving the reproduction of cuts or 
multicolor printing or printing sheets of differ 
ent sizes Or distinctive colors or other special 
problems may be carried out by these illustrated 
methods as hereinafter claimed. 

Fig. 21 is directed to an order involving cross 
and down rules as previously referred to in this 
Specification. A form provided with cross rules 
is set up at one side of the type bed and a form 
provided with down rules is set up at the oppo 
site side, as represented under the legend 'Print 
ing', although the showing there is intended to 
represent the impressed sheets and not the forms. 
After setting the forms in the single bed, two 
stacks of sheets are arranged on the supply table 
as previously described. The two forward upper 
corners of each stack are kept constantly in agi 
tation by the blowers and the feeding frame 
transfers the top sheet of each stack to the trans 
fer table for alignment with the forms by the 
lateral register members and the gripper pins of 
the cylinder. The sheets are simultaneously im 
pressed respectively against the different forms 
and delivered printed as shown under the legend 
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"Delivery'. These operations are carried on 
Antil the supply stacks are exhausted and the 
sheets have been transferred to the delivery table 
in two printed stacks. The delivery stacks are 
the removed and returned to the Supply table 
Where the same forward corners of the stacks are 
registered but the position of the stacks is re 
Versed. So that the sheets formerly fed to the 
for having the Cross rules will next be fed to the 
form having the down rules, and, correspond 
ingly the sheets of the other stack will be ad 
Vanced to the CrOSS ruled form. The press is 
again set in Operation and the sheets of each 
stack are delivered printed with both cross and 
down rules, it being understood that the desired 
type is originally set in each or either form. If 
the printing order is for a quantity of ten thou 
sand the stacks are of five thousand each and 
with two runs through the preSS the number of 
operations is ten thousand as against twenty 
thousand otherwise required or as against the 
prohibitive expense of a specially prepared plate 
having the cross and down rules on One form. 

Fig. 22 illustrates an order requiring different 
printing. On opposite sides of each sheet. If the 
order is for a quantity of ten thousand the stacks 
are set up at the Supply table each with five 
thousand sheets. The forms are set side by side 
in the bed, one form comprising the type for the 
face side of the sheet and the other form con 
prising the type for the reverse side of the sheet. 
Five thousand operations of the press print ten 
thousand sheets half of which are printed on the 
face and the other half on the reverse or back. 
The two delivery stacks are returned to the Sup 
ply table and re-registered by their Same for 
ward corners but in this instance the stacks, in 
addition to being reversed as to position relative 
to the forms, are turned upon themselves, there 
by presenting the unprinted sides of the sheets 
to the forms when Subsequently fed through the 
press. Five thousand additional operations or a 
total of ten thousand complete the Order as 
against twenty thousand otherwise required or as 
against the expense of four compositions instead 
of two when the sheets used would be of double 
size fed singly through the press and Subsequent 
ly cut in half. It will be understood that Where 
the sheets to be printed are standard forms or 
sizes supplied by the customer to the printer, 
even this alternative possibility of running a dou 
be sheet, and later cutting it is not available to 
the printer. Under such conditions the printer 
formerly has been required to run twenty thou 
Sand operations of the preSS to complete the 
Order. 

For multi-color Work, Some modification of the 
inking mechanism will be necessary but such will 
be obvious to One skilled in the art and the user 
will be able to practice the methods herein de 
scribed to great advantage in connection. With 
multi-color orders. 
The improved methods are of great importance 

in obtaining a high quality characteristic for the 
work. In both runs through the press the same 
edges of the sheets are registered with the for 
Ward registers for the two stacks Which in turn 
causes these same edges to be the aligning edges 
With the gripper pins of the impression cylinder 
with the result that the sheets align perfectly 
With the forms for the Second printing. 
The plural feed devices make it possible to run 

stock of different quality or color simultaneously 
through the press; for example, an order for fifty 
thousand cards printed on one side, twenty-five 

thousand of the cards to be of one color stock and 
the other twenty-five thousand to be of a different 
color, and the printing to be different on the cards 
of each color. With a single sheet feed, fifty 
thousand impressions are necessary. It is in 
possible to operate with the two different forms 
On the type bed at the same time and feed a 
double sheet for subsequent cutting, as the stock 
for impression against the different forms is of 
different colors. By the present invention such 
an order is completed by twenty-five thousand 
impressions. 
What is claimed is: 
1. The method of printing, which consists of 

registering inner forward corners of two spaced 
Stacks of sheets, simultaneously selecting a sheet 
from each registered stack, feeding said sheets 
and Simultaneously impressing them respective 
ly on two printing forms, repeating the selecting, 
feeding and impressing on successive registered 
sheets of the stacks, delivering the impressed 
sheets in two stacks, returning the stacks to reg 
ister position in varied relation to their original 
register position so that the presentation of the 
sheets thereof to the printing forms is varied, and 
continuing the selecting, feeding, impressing and 
delivering of the sheets. 

2. In a printing press, in combination, an in 
pression cylinder having cylinder-control spaced 
ports, a stock table, vertical register members at 
Opposite sides of the stock table, an intermediate 
Vertical register member comprising a single 
bracket providing registry for the inner forward 
Corners of two spaced stacks of sheets on the stock 
table, a feeder adapted to select a sheet from each 
stack and move the sheets simultaneously toward 
the cylinder, lateral register means operative on 
each of the simultaneously moved sheets to align 
them in relation to said spaced ports so that in 
further Operation one sheet overlies one port and 
the other sheet overlies another port and both 
Shtets jointly cover all of said ports. 

3. The method of printing, which consists of ar 
ranging two stacks of sheets side by side in spaced 
relation and controlling the positions of the stacks 
at the forward corners thereof, then simultane 
ously selecting a sheet from each stack, moving 
then forwardly and printing them, delivering the 
printed sheets, continuing the selecting, printing 
and delivering actions on successive pairs of sheets 
in the stacks until two stacks of sheets are de 
livered, removing the delivered stacks and re 
controlling the same forward corners of the stacks 
in a different relative arrangement of the stacks, 
then further continuing the selecting, printing 
and delivering of two sheets at a time. 

4. The method of printing a multiplicity of 
sheets, which consists of arranging the sheets in 
tWO stacks spaced side by side, controlling the in 
ner forward corners of each stack so that each 
stack has the inner forward corners of its sheets 
in vertical alignment, simultaneously selecting a 
sheet from each Stack and advancing them to be 
printed, simultaneously printing them side by 
Side, delivering them side by side, periodically re 
peating the Selecting, advancing, printing and 
delivering on Successive sheets, then rearrang 
ing the stacks for further printing by reversing 
their original side by side relation, controlling 
the inner forward Corners of the stacks as rear 
ranged, and continuing the Selecting, advancing, 
printing and delivering of the sheets in pairs. 

5. The method of printing a multiplicity of 
sheets, which consists of arranging the sheets in 
two stacks side by side, controlling each stack 
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for registry purposes, creating a suction on the top 
sheet of each stack, withdrawing the top sheet 
of each stack from control and simultaneously 
advancing them to be printed, simultaneously 
printing them side by side, delivering the printed 
sheets side by side, continuing the suction creat 
ing, withdrawing, advancing, printing and deliv 
ering steps in relation to Successive top sheets of 
the stacks until two stacks of sheets are deliv 
ered, then rearranging the stacks under control 
by turning them upon themselves in relation to 
their original arrangement and reversing their 
side-to-side positions, and again withdrawing 
from control, advancing printing and delivering 
the sheets thereof in pairs. 

6. The method of printing, which consists of 
arranging a multiplicity of sheets in two stacks 
spaced side by side, controlling the stacks in a 
predetermined position of registry and sheet 
alignment, creating a suction on and withdraw 
ing from control simultaneously a sheet from each 
stack and advancing the sheets for printing, ad 
justing the sheets laterally to a register position, 
printing the sheets side by side and delivering the 
sheets side by side, continuing the steps of with 
drawing the sheets in pairs, advancing them, lat 
erally adjusting them, printing them and deliver 
ing them, until two stacks of printed sheets are 
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obtained, then rearranging and controlling the 
stacks of printed sheets with their side-by-side re 
lation reversed from the original position of the 
stacks and continuing the advancing, adjusting, 
printing and delivering Steps to effect printing 
of each sheet with indicia printed on its com 
panion sheet by the first printing operation. 

7. In a printing press having differential air 
pressure control for certain of its movements, 
the combination with a flat type-bed, an impres 
sion cylinder relatively movable therewith hav 
ing spaced air ports, a stock table, laterally ad 
justable side-register members for stock on said 
table, and means for transferring sheets from 
said table to said impression cylinder, of a brack 
et adapted to be detachably arranged in a fixed 
position between the Said side registers, said 
bracket having a uniform-spacing member for 
a pair of stacks of sheets mounted on the stock 
table and having oppositely extending flanges 
to register forward edges of the stacked sheets 
at their inner corners, and a lateral register de 
vice adapted to engage corresponding side edges 
of a pair of sheets being transferred and later 
ally move them to a predetermined position of 
alignment relative to the type-bed and to cover 
respectively different air ports in the impression 
cylinder. 

8. In a printing press, the combination of a 
flat type-bed, an impression cylinder movable 
relatively thereto, a stock table, a delivery table, 
laterally adjustable side-registers for stock 
stacked. On Said stock table, means for transfer 
ring stock from the stock table to the impression 
cylinder, means for transferring stock from the 
impression cylinder to the delivery table, and 
means for adapting the press to the feeding of 
two sheets at a time comprising a partition at 
the delivery table, a lateral register device hav 
ing spaced members simultaneously operative on 
corresponding edges of the sheets and a bracket 
having an arm which is T-shaped in cross sec 
tion adapted to be detachably mounted in a po 
sition adjacent the stock table between said lat 
erally adjustable side-registers. 

9. In a printing press, the combination of a flat 
type-bed, an impression cylinder movable rela 
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tively thereto, a stock table, a delivery table, 
laterally adjustable side-registers for stock 
stacked on said table, means for transferring 
stock from the stock table to the impression cyl 
inder, means for transferring stock from theim 
pression cylinder to the delivery table, and means 
for adapting the press to the feeding of two 
sheets at a time comprising a partition at the 
delivery table, a lateral register device having 
Spaced members simultaneously operative on cor 
responding edges of the sheets and a bracket 
having an arm which is T-shaped in cross sec 
tion adapted to be detachably mounted in a po 
sition adjacent the stock table between said lat 
erally adjustable side-registers, said arm having 
its upper end formed with an opening in the 
bar of the T opposite the stem and the stem 
being inclined upwardly and rearwardly oppo 
site Said opening. 

10. In a printing press having an impression 
cylinder with spaced air ports which must be 
covered to insure normal printing operation, a 
stock table, side-registers for stock, a plural feed 
adapter comprising a bracket detachably fixed 
adjacent said table and having an upstanding 
arm T-shaped in cross Section adapted to receive 
the inner forward corners of two stacks of sheets 
mounted on the stock table, an air blower fixed 
adjacent the stock table, means for simultaneous 
ly transferring a sheet from each Stack from the 
stock table to the impression cylinder, and means 
adapted to act on both transferred sheets to 
align them. Over the air ports in said cylinder. 

11. In a printing press having an impression 
cylinder with spaced air ports which must be 
Covered to insure normal printing operation, a 
Stock table, side-registers for stock, a plural feed 
adapter comprising a bracket detachably fixed 
adjacent said table and having an upstanding 
arm. T-shaped in cross section adapted to receive 
the inner forward corners of two stacks of sheets 
mounted on the stock table, an air blower fixed 
adjacent the stock table, means for simultaneous 
ly transferring a sheet from each stack from the 
stock table to the impression cylinder, and means 
adapted to act on both transferred sheets to 
align them over the air ports in said cylinder, 
the upstanding arm of said bracket having an 
Opening in the bar of the T opposite the stem to 
admit air from Said blower. 

12. In a printing press having an impression 
cylinder with spaced air ports which must be 
covered to insure normal printing operation, a 
stock table, side-registers for stock, a plural feed 
adapter comprising a bracket detachably fixed 
adjacent Said table and having an upstanding 
arm. T-shaped in cross section adapted to re 
ceive the inner forward corners of two stacks 
of sheets mounted on the stock table, an air 
blower fixed adjacent the stock table, means for 
simultaneously transferring a sheet from each 
stack from the stock table to the impression cyl 
inder, and means adapted to act on both trans 
ferred sheets to align them over the air ports in 
said cylinder, the upstanding arm of said bracket 
having an end opposite said air blower defining 
two Spaced prongs in the bar portion of the T 
and an upwardly receding stem portion by which 
air from said blower is deflected. 

13. In a printing press having a platform and 
an impression cylinder and having a certain op 
eration dependent on feeding of sheet material 
to cover closely spaced air ports in the impres 
Sion cylinder, a device for converting the press 
to plural feed Operation, comprising a single 
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bracket adapted to be fixed relative to the press 
platform at a predetermined point and having 
an upstanding arm which in cross-section de 
fines two opposed spaced channels for the regis 
tration and predeterminate spacing of the corners 
of two stacks of sheets so that as sheets from each 
stack are simultaneously transferred to the im 
pression cylinder said airports will be covered. 

14. In a printing press, an attachment for con 
verting the press to plural sheet feed, comprising 
a bracket having an arm adapted to be remov 
ably Secured to the press platform and an up 
right arm of T-shape in cross-section the inner 
angles of which are adapted to serve as registra 
tion and spacing means for the corners of sheets, 
the upper end of said upright arm being cen 
trally recessed to define spaced prongs with an 
upwardly extending central portion between 
them, allowing for the passage of blower air 
between the prongs and providing for its deflec 
tion to each side between the prongs and the ex 
tending central portion. . 

15. In a printing press, an attachment for 
converting the press to plural sheet feed, com 
prising a bracket having an arm adapted to be 
removably secured to the press platform and an 
upright arm. Of T-shape in Cross-section the in 
ner angles of which are adapted to serve as reg 
istration and spacing means for the corners of 
sheets, the upper end of said upright arm being 
centrally recessed to define spaced prongs with 
an upwardly receding central portion between 
them, allowing for the passage of blower air be 
tween the prongs and providing for its deflection 
to each side between the prongs and the receding 
central portion, and said prongs being sha 
to pointed tips and directed away from the angle 
of sheet registration to provide for the passage 
of blower air. f 

i6. In a printing press, an attachment, for use 
in converting the press to plural sheet feed, com 
prising a bracket having an arm adapted to be 
removably Secured to the press platform and an 
upright arm of T-shape in CrOSS-Section the in 
ner angles of which are adapted to serve as reg 
istration and constant spacing means for the 

corners of stacks of sheets, the upper end of said 
upright arm being centrally recessed to define 
spaced prongs with an upwardly extending cen 
tral portion between them, allowing for the pas 
Sage of blower air between the prongs and pro 
viding for its deflection to each side between the 
prongs and the receding central portion. 

17. In a printing press, an attachment, for use 
in converting the press to plural sheet feed, com 
prising a bracket having an arm adapted to be 
removably secured to the press platform and an 
upright arm of T-shape in cross-section the inner 
angles of which are adapted to serve as registra 
tion and constant spacing means for the corners 
of stacks of sheets, the upper end of said upright 
arm being centrally recessed to define Spaced 
prongs with an upwardly receding central por 
tion between them, allowing for the passage of 
blower air between the prongs and providing for 
its deflection to each side between the prongs and 
the receding central portion, and Said prongs 
being shaped to pointed tips and directed away 
from the angle of stack registration to provide for 
the passage of blower air laterally between the 
prongs and the forward edges of sheets in stacks 
registered by the bracket. 

18. In a printing press, a platform, vertical 
register members for corners of stacked sheets, 
said register members being adapted to be fixed 
in different positions of lateral adjustment rela 
tive to said platform, a stock supply table mount 
ed for movement up and down relative to Said 
vertical register members, an air blower nozzle 
in fixed relation to said platform, and a single 
bracket forming a combined separator and regis 
ter for two stacks of sheets mounted on Said stock 
supply table, said bracket being detachably fixed 
relatively to said platform, being provided with 
angular faces to register inner forward corners 
of the two stacks of sheets in definitely spaced 
relation and having its upper part adjacent Said 
air blower nozzle and centrally recessed to per 
mit air from said nozzle to pass through it to the 
corners of upper sheets of the two stacks. 
- 
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