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To all whom it may concern. 
Be it known that I, JoHN A. Boy CE, a 

subject of His Majesty Edward VII, King 
of Great Britain and Ireland, have made 
oath of my intention to become a citizen of 
the United States, as evidenced by the 
certificate of the county clerk of Sangamon 
county, Illinois, now on file in the Patent 
Office; be it further known that I am a resident of the city of Springfield, in the 
county of Sangamon and State of Illinois, 
and that I have invented certain new and 
useful Improvements in Printing-Machines, 
of which the following is such a full, clear, 
and exact description as will enable other's 
skilled in the art to which it appertains to 
make and use my said invention. 
This invention relates to rotary perfecting 

printing machines and the purposes. Of the 
invention are to arrange the mechanisms in 
such relation to each other that the inking 
mechanisms which, in the art as practiced 
prior to my invention, have been located be tween the plate cylinders and the folder 
mechanisms, will be located between the printing couples and the rolls of paperbe 
ing operated upon; in other Words the ink 
ing mechanisms instead of being adjacent to 
the folder mechanisms will be adjacent to the 
rolls of paper; to so arrange the mechanisms 
that all the blanket cylinders of the primary 
printing mechanisms printing in black may 
occupy a single tier, one above the other SQ 
that the folder mechanism, whether parallel 
to the printing couples or at right angles 
thereto, may be located next to the blanket cylinders receiving the last impression, SQ 
that the web will have a short and direct 
run to the folder mechanism without the use 
of tapes or other leader devices; to Solar range the mechanisms that offset cylinders 
will be situated between or adjacent to the 
blanket cylinders and will not interfere With the placing of the plates on the plate cylin 
ders and by reason of the lateral exten?ions comprising the secondary printing mechan 
isms, being above the pulling, mechanisms 
and the folder mechanisins, the height of the 
machine may be less than it would be if the offset cylinders were adjacent to the plate oy|- 
inders to provide extensions above the folder 
mechanisms and in line with One or Inore 
lines of the primary printing mechanisms 
and equipped with printing couples effective 
for printing either in black or in colors; to provide off-set cylinders in operative rela 

tion to the blanket cylinders of Said tier of 
primary blanket cylinders, some of Said off 
set cylinders being also adapted to coöperate 
with the secondary blanket cylinders on the 
extensions: to provide means for controlling 
the run of the webs in such manner that the 
first impression may be made on either side 
of the web at the option of the operator; to 
provide a train of gears, in a single vertical 
tier having their axes in the same plane 
with the axes of the first and second impres 
sion cylinders and driving the printing mech 
anisms and connected to drive folder mech anisms at right angles to the printing 
couples, or in coöperation with and con 
nected to drive folder mechanisms parallel 
to the printing couples; to provide web pro 
pelling devices actuated by a gear of the 
train of gears driving the tier of primary 
blanket cylinders and adapted to propel the 
webs directly to formers or equivalent asso 
ciating or folder devices next to said tier 
of blanket cylinders; to provide a plurality 
of Sets of printing mechanisms arranged 
end to end and each set comprising a tier of plate cylinders and a corresponding tier 
of blanket cylinders all of said sets of print 
ing mechanisms and the folder mechanisms coperating therewith respectively being 
driven by a single main shaft; to provide a 
quadrangular printing machine having four 
sets of printing mechanisms, one set occupy 
ing each corner of the quadrangle, said sets 
being arranged in two pairs, the plate and 
impression cylinder of one set of a pair 
being end to end to the plate and impression 
cylinders of the complemental set of the same 
pair; to provide means for associating and 
propelling toward each other and toward a 
common center full width webs from two 
or more sets of printing mechanisms which 
are end to end or side by side as the case 
may be; to provide a printing machine com 
prising nultiple sets of printing mechan 
isims, equipped with turner devices and web 
propelling devices in such relation to the 
sets of printing mechanisms respectively 
that the webs printed by any one or more 
sets of printing mechanisms may be led to 
and associated with the webs printed by 
any other one set of printing mechanisms 
and in conjunction with the webs printed by 
Said last named set of printing mechanisms 
may be run to and operated upon by the 
folder mechanism, or mechanisms coöperat 
ing with Said last named Set of printing 
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mechanisms and to provide web turners and 
coöperating web propelling devices adapted 
to turn and propel webs in anyone of four directions as hereinafter set forth. 
With these ends in view this invention 

consists in the novel features of constructioli 
and combinations of parts, shown in the 
annexed drawings to which reference is here 
by made, and hereinafter particularly de 
Scribed and finally recited in the claims. 
The drawings all'e in the nature of dia 

grams intended only to ilustrate the rela 
tions and coöperation of the mechanisms; 
it being understood that the elements of the 
Several mechanisms may be such (except 
where otherwise specified) as are commonly 
used to effect the several different opera 
tions Set forth. 

in the drawings I have illustrated, as the 
preferable form of the apparatus, a quad 
rangular printing machine having four sets 
of printing mechanisms A, A, A and A*. 
One set of printing mechanisms being located 
near each corner of the quadrangle and the 
two Sets of printing mechanisms at each 
end of the quadrangle being arranged end 
to end; it is obvious however that, within 
the Scope of my invention the printing mech 
anisms may occupy different positions l'el 
ative to each other. Such for example as the 
position shown in Fig. 8, in which there are 
three sets A, A and A*, the set A' being 
at right angles to the sets A and A', it 
being essential only that the construction 
and relation of the printing mechanisms be 
such that the blanket cylinders of all the 
printing mechanisms shall be contiguous to 
each other, and the folder mechanism or 
mechanisms shall be next to said blanket 
cylinders. 

I will now describe the printing machine 
of preferable construction, comprising four 
sets of printing mechanisms; but it will be 
undel'stood that a printing machine within 
the Scope of my invention may comprise a 
greater or less number of sets of printing 
mechanisms. 

Figure 1 is a diagrammatic side elevation 
of the machine. Fig. 2 is a diagrammatic 
plan of the mechanisms situated below the 
line XX of Fig. 1, and shows the gears ar. 
ranged to operate folder devices parallel to 
the printing couples. Fig. 3 is a similar 
partial diagrammatic plan of one set of print 
ing mechanisms and shows the gears ar 
ranged to operate folder devices at right 
angles to the printing couples. Fig. 4 is a 
diagrammatic elevation of one set of printing 
lmechanisms, arranged to print in black and 
one color, upon one web. Fig. 5 is a dia 
grammatic elevation of a set of printing mech 
anisins arranged to print in black upon two 
webs and in color on one of said webs. Fig. 
6 is a diagram showing the upward run of 
the web, the first impression being made on of the wheel 27. 
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the side of the Web the reverse of that receiv 
ing the first impression during the downward 
riin of the web, as shown iun iFigs. 2, 4 and 5. 
Fig. 7 is a diagrammatic side elevation of 
one-half of the machine, and shows the train 
of gears actuating the blanket cylinders, 
the plate cylinder's, the ink drums, the offset 
cylinders and the web propelling rollers. 
fig. Siis a diagrammatic plal of a machine 
comprising three sets of printing mechan 
isms substantially the samme as shown in Figs. 
1 and 2; but the arrangement of the print 
ing nechanisms relative to each other is 
diferent. 

In the drawings similar reference char 
acter's designate like parts in the several 
views. 
A set of printing mechanisms consists of 

a plurality of blanket cylindel's, a plurality 
of plate cylinders and offset cylinders co 
operating with said blanket cylinders re 
spectively. The plate cylinders and P', 
the blanket cylinders B and 3, the ink 
drums and I, the ink fouintains F and F, 
and the offset cylinders O and () are all of 
the usual well known construction and may 
& adapted to operate either with plates 

having columns lengthwise to the plate cyl 
inde's, or with plates having columns cir 
cumferential to the plate cylinders. The 
cylinders and coöperating parts may be 
Supported on any suitable main structure C. 
The space above the folder mechanisms, 
which has hithei to been waste space, is oc 
cupied by secondary blanket cylinders B. 
plate cylindel's P and inking devices I 
and F in line with the main or primary 
blanket cylindel's and plate cylinders of the 
corresponding decks of the main printing 
echanisms. The secondary cylinders B 

a}ld P and the Secondary inking devices I 
and it are preferably used for color print 
jing; and are adapted to print one or more 
color's-Other than black-as hereinafter de 
scribed, but may also be used for printing 
in black. 
The secondary printing devices coöperate 

with the main or primary printing devices 
in such manner that when printing in black 
al) (d. One O' more colo's, the color impression 
}}} ay be made on either side of the Web and 
may be made either before or after the black 
ii) pression. The printing mechanisms are 
driven by suitably placed moto's Ai and M. 
A!ail drive shafts S and S". parallel to the 
blanket cylinde’s, extend across the ma 
chine. A combined spur and level wheel 2 
is secured on the shaft S and a similar wheel 
2 is Secured oil the shaft, S. 
A bevel pillion s is secured on a revoluble 

shaft S by a set screw s” and meshes with 
the bevel part of the wheel 2; and a similar 
pinion s' is secured on the same shaft by a 
Set screw s and meshes with the bevel part 

By loosening the set screw 
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S” the pinion S may be slid inward on the 
shaft to disengage the pinion from the wheel 
2; and by loosening the set screws the pinion 
s' may be disengaged from the wheel 2’. 
Pinions in and m, are fixed on the shafts of 
the motol's Mi and M respectively. An inter 
mediate Spur pinion 1 intermeshes with the 
wheel 2 and the pinion in, and a similar 
spur pinion 1 interineshes with the wheel 2’ 
and the pinion m/. The pinions 1 and 1“ 
tu'n and are slidable on studs 18 and 1a". 
le pinion 1 may be pulled as indicated by 

dotted ine in Fig. 2, to place the motor M 
out of commission; and the pinion 1 may 
be pulled to place the motor yi out of com 
mission. 
By l’eason of the described arrangement of 

the main shafts, the motors, and the geal's 
colnnecting the motors with the shafts, the 
inot ol' s may be used to drive the shaft S, or 
may be used to drive the shafts S and S : 
and in like manner the motor M may be 
used to drive the shaft S or the shafts S' 
and S. 
Spur wheels 3, 3, 3, 3e and 3d (Fig. 7) 

are respectively secured on the shafts of 
the blanket cylinders B. Spur wheels 4, 4°, 
4, 49 and 4 are secured on the shafts of the 
plate cylinder's iP respectively. Spur wheels 
5, 5*, 5, 59 and 5 are secured on the shafts 
of the ink drums I respectively. Interme 
diate siu pinions (3, 6, 6b, 6 and 6 inter 
mesh with the wheels 4 and 5; 48 and 5: 
49 and 5: 49 and 5°; and 4d and 5; and 
cause the ink drums to turn in the same di 
rection as the plate cylinders with which 
they respectively coöperate. 

In order to effect the desired run of the 
web some of the plate cylinders in the pri 
mary tiel's of plate cylinders turn to th 
right and some of the plate cylinders in the 
same tier turn to the left. 
Spur pinions 7 and 7 respectively are se 

cured on the shafts of the offset cylinders 
O and O' coöperating with the blanket cyl 
inder B of the lowest or bottom deck of the 
machine, and similar spur pinions 7, 7 : 
7, T: and 7 and 7e are secured on the 
shafts of the offset cylindel's coöperating 
with the blanket cylinders B of the other 
decks respectively. Spur wheels 3 and 3d 
are secured on the shafts of the blanket 
cylinders B respectively. Spur wheels 4e 
and 4 are secured on the shafts of the 
plate cylindel's iP respectively. Spur wheels 
5' and 5 ai'e secured on the shafts of the 
ink drums I respectively. Spur pinions 6 
intermesh with the wheels 40' and 5' and 
spur pinions 6d intermesh with the wheels 
4 and 5. Spur pinions S' are secured 
on the shafts of the web-propelling rollers 
WW, and spur' pinions 8 and 8" turn on studs 
St and 8 (Fig. 2) and mesh with each 
other. The pinion 8 meshes with the wheel 
3, and the pinion 8' meshes with the pinion 

8’’; and the wheel 3 drives the roller W. 
through the instrumentality of the pinions 
8, S and S'. 

have shown the train S, 8 and 8 as 
driven by the wheel 3 as that wheel is in the 7 
most convenient position for locating the 
roller W so that the folder mechanism may 
be situated below the roller W; it is obvious 
however that without departure from my in 
vention, the roller W may be so located that 75 
the train actuating the roller may be driven 
by either of the wheels Ta, Ta’, 3, 7b or 7b; 
or any other wheel of the main vertical 
train of wheels. 

intermediate spur wheels 9 intermesh 
with the wheels 3° and 3' which are re 
spectively connected with the blanket cyl 
inders of the lower horizontal row of sec 
ondary printing couples and the blanket 
cylinders of the primary printing couples S 
in the same row and cause the secondary 
blanket cylinders to turn in the same direc 
tion that the primary blanket cylinders 
turn; in order that the primary blanket cyl 
inders may coöperate with the primary plate 9 
cylinders of the same row and the secondary 
blanket cylinders may coöperate with the 
Secondary plate cylinders of the same row. 

Triangular horizontal flat turner - plates 
Y and Y are situated intermediate of the 9i 
tiers of main blanket cylinders and under 
the Secondary printing couples and are sep 
al’ated by spaces / adapted to permit easy 
insertion and free travel of webs between 
the turner-plates. The practical advantages 
of the fiat triangular turner-plates in juxta 
position as shown are; that the flat surface 
of the plate supports and prevents sagging 
of the webs and the web to be turned may 
be caused to run in any one of four direc 
tions, viz.: forward, or backward, or to the 
right, or to the left; to bring the webs into 
position to suit whatever folder mechanis) 
may be used. 
Web propellung roller's W. W. W. and 1 
W are respectively adjacent and parallel to 
the edges of the turner-plates. Beveled 
spur pinions c and 0 secured on the shaft 
of the roller W mesh with and drive bevel 
spur pinions w° and at Secured on the shafts 
of the rollers W and W respectively. The 
direction of turning of the rollers W and 
W may be changed merely by changing 
the pinion 0° to run on the right hand side 
of the pinion it, and changing the pinion 
c to run on the right hand side of the 
pinion u. By reason of the described ar 
angement of the parts the rollers W are 
driven by the trains of gears 8, S', S', actu 
ated by the wheels 3 and the rollers W 
drive the rollers W and Win unison. This 
arrangement of the web-propelling devices 
admits of propelling in either direction, ac 
cording to the setting of the pinions at and 
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web-members, in line with the initial direc 
tion of travel of the Webs as they come from 
the last impression cylinder; or propelling 
them at right angles to the direction of Said 
initial travel; or propelling them in a direc 
tion the reverse of the initial direction of 
travel. 
Combined spur-and bevel wheels 10 are 

secured on the shafts S by set screws 10 and 
by loosening the Set screws the wheels may 
be placed in different positions on the shafts 
and when so placed may be secured by tight 
ening the set screws. The wheels 10 are in 
the form of combined spur-and bevel wheels 
in order that they may be used in coöpera 
tion with wheels 12 on the Just drive shafts 
12 of the folder mechanisms parallel to the 
blanket cylinders B as shown in Figs. I and 
2; and may likewise be used in coöperation 
with wheels 12 on the first drive shafts 12 
of folder mechanisms at right angles to the 
blanket cylinders as shown in Fig. 3. The 
wheels 10 are all alike and the wheels 12 are 
all alike. In case the first-drive shaft 12 
of the folder mechanism 16 is parallel to the 
blanket cylinder B the spur member of the 
wheel 10 will mesh with the pinion 11 which 
will in turn mesh with the spur member of 
the wheel 12. It is obvious that if it be de 
sirable to turn the wheel 12 in a direction 
opposite to that indicated, wheels 10 and 12 
of enlarged diameters may be used and the 
spur member of the wheel 12 may linesh with 
the spur member of the wheel 10 and the 
wheel 12 may be driven directly by the 
wheel 10. 

in case the first-drive shaft 12 of the 
folder mechanism 16 is at right angles to 
the planket cylinder B the wheel 12 will be 
secured on the shaft 12, and the wheel 10, 
(being secured in suitable position on the 
shaft S), the bevel member of the wheel 10 
will mesh with the bevel member of the 
wheel 12 and the coöperating wheels 10 and 
12 will drive the folder mechanism. It is 
obvious that the direction of turning of the 
shafts 12 may be changed by revelsing the 
wheels 10 so that they will contact with the 
wheels 12 at points diametrically opposite 
to the points of contact shown in Fig. 3. In 
each set of printing anechanisms all of the 
main blanket cylinders B which coöperate 
with the main or black-printing plate cylin 
ders P are in a single tier: all of the pli 
mary plate cylinders Pare in a single tie'; 
and all of the offset cylinder's O and O' are 
in the same tier with the blanket cylinders. 
The folder mechanisms 16 or 16, as the 

case may be, (according as the folder de 
vices are parallel to, or at right angles 
to the printing couples) are located next 
to the main tier of blanket cylinders. in 
rotary perfecting printing and folding ma 
chines the folder mechanisms may be so 
arranged that the folder roller's will be par 

allel to the printing couples, or they may be 
so arranged that the folder rollels will be 
at right angles to the printing couples. In 
this apparatus the shafts and gears actuating 
the printing mechanisms are so arranged 
that the sanne shaft that drives the print 
ing mechanism will be effective to drive the 
folder mechanisms, whether they be par 
allel to the printing couples or whether they 
be at right angles to the printing couples, 
as hereinafter more fully described. The 
folder mechanisms 16 or 16', which may 
be of any approved construction, are in 
volved in this invention only So far as re 
lates to their location relative to the blanket 
cylinders, and the shaft and geal's which 
drive the printing mechanisms and the 
folder mechanisms. I have therefore shown 
conventionally in the drawings, the approxi 
mate location of the first gear only of the 
folder mechanism and its relation to the 
gear of the printing machine which drives 
the folder mechanism; the purpose being to 
show that the geal's of the printing machine 
are so arranged as to be effective to drive 
folder devices parallel to the printing 
couples and equally effective to drive folder 
devices at right angles to the printing cou 
ples, merely by changing the position of the 
wheels 10 on the shaft S.; to mesh with and 
actuate the first-drive wheels 12 of the folder 
mechanisms parallel, or at right angles to 
the blanket cylinders, as the case may be. 
Owing to the position of the blanket cyl 

inders relative to each other, and relative to 
the plate cylinders and the offset cylinders, 
each web may be caused to run downward 
between one pair of plate and blanket cylin 
ders to print on One side of the web and to 
run upward between a complemental pair of 
plate and blanket cylindel's to print on the 
other side of the web, as shown in Figs. 4 
and 5, and the side first printed will run 
upon an offset cylinder to prevent Smutting. 
Furthermore by reason of the relation of 
the cylindel's as stated, the WebS may be 
caused to run through the press so that the 
outside pages which are preferably printed 
last, will always be on the outside of the 
folded papers, regardless of the kind of 
associating devices which may be used, 
whether formers or angle bal's or rollers, 
or equivalent associating devices, and re 
gardless of the kind of folder mechanism 
which may be used, whether revoluble folder 
devices or Swinging blade folder devices or 
chopper folder devices, or the like; and like 
wise regardless of the position of the asso 
ciating devices and folder devices relative 
to the printing mechanisms, whether they 
be pai'allel to or at right angles to the print 
ing couples. In short the arrangement of 
the mechanisms of the printing machine is 
Such that the run of the WebS is controlled 
Within the printing machine so that the 
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printed webs have a straight run from the 
blanket cylinder on which the last impres 
sion is made, directly to the folder mech 
anism, without the use of tapes or other 
leader devices extraneous to the printing 
machine proper. 
The machine being so constructed that the 

folder mechanisms occupy a position next 
to the blanket cylinders, a shorter run of 
the printed webs from the printing couples 
to the folder devices is attained than it 
would be possible to attain if the plate cylin 
del's were next to the folder mechanism, for 
the reason that if the plate cylinders were 

is next to the folder mechanism, it would be 
necessary in order to avoid Smutting of the 
printed web, to lead the web away from the 
plate cylinder and then lead it to the folder 
device; whereas if the blanket cylinders are 
next to the folder device the printed web 
may hug the blanket cylinder and may run 
directly to the folder device without danger 
of Smutting. The two offset cylinders O and 
O' between the blanket cylinders B of the 
main tier of blanket cylinders are adapted 
for either upward run or downward run 
of the web. If the web runs upwardly 
around the offset cylinder the lower offset 
cylinder will be effective, as shown in Figs. 
1, 4 and 5; and if the web runs downwardly 
around the offset cylinder the upper offset 
cylinder will be effective, as shown in Fig. 6. 
The operation of the machine is as foll 

lows:With both motors running the shafts 
S and S will be driven by the motors 
jointly: or one motor may drive both shafts; 
or by sliding the wheels s and s' inward on 
the shaft S to disengage them from the 
wheels 2 and 2’ respectively, the motor M 
will drive the shaft S and the motor M 
will drive the shaft S. The wheels 10 on 
the shaft S will, (either directly, or through 
the instrumentality of an intermediate gear) 
drive the first-drive wheels and actuate the 
folder mechanisms 16, or 16', as the case may 
be. The wheel 2 on the shaft, S will drive 
the vertical train of gears shown in Fig. 7 
to actuate the blanket cylinders, the plate 
cylinders, the ink drums, the offset cylin 
ders, and the Web-propelling rollers W. W” 
and W and the webs propelled by said rollers 
will-by suitable instrumentalities, which 
are not part of the present invention and 
are therefore not shown-be led into posi 
tion to be operated upon by the folder mech 
anisms 16 or 16'. Webs from the sets A* 
and A of printing mechanisms, may run in 
a direct line to the web-propelling roller W. 
and thence to the folder 16 adjacent to the 
blanket cylinders of the set A'; or webs from 
the set A may run upon and across the two 
flat turner-plates Y to the web-propelling 
roller W of the set A of printing mechan 
isms and thence to the folder mechanisms 
16 adjacent to the blanket cylinders of the 
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set A.; or webs from the set A may run 
upon and across the flat turner-plate Y 
which is adjacent to the set A, thence 
around the roller W, thence upon and 
across the flat turner-plate Y adjacent to 
the set A of printing mechanisms and 
around the roller W to the adjacent folder 
mechanisms 16; and in like manner Webs 
from the sets A, A and A* may be led to 
and may be operated upon by the folder 
mechanisms 16 adjacent to the set A of 
printing mechanisms. 
The run of the webs when operating to 

print in black and colors is clearly shown in 
Figs. 1, 4 and 5. Arrows V (Fig. 1) indi 
cate the run of the web from the upper left 
hand roll R when printing in black and one 
color; one secondary printing couple print 
ing in black, and the other printing in 
color. Arrows V indicate the run of the 
web from the middle right hand roll R, 
when printing in black and two other colors; 
the third and fourth printing couples 
(counting upward from the bottom) respec 
tively making the black impressions, the 
upper secondary printing couple making the 
first color impression and the lower Second 
ary printing couple (in the Second horizon 
tal row from the top) making the second 
color impression. Arrows V*, Fig. 5, indi 
cate the run of the webs from the first or 
lower left hand roll Rupwardly around the 
first and second main blanket cylinders and 
between the blanket cylinders and the offset 
cylinders coöperating with said blanket cyl 
inder's respectively. Arrows V (Fig. 5) 
indicate a similar run of the Web from the 
middle left hand roll R when printing in 
black and color; the color impression being 
made by the upper secondary printing 
couple. Dotted arrows V (shown at the 
right hand side of Fig. 1) indicate the run 
of the web from the upper right hand roll 
R when printing in black and one color; the 
black impression being made by the upper 
main printing couple and the upper second 
ary printing couple, and the color impres 
sion being made by the lower secondary print 
ing couple. Arrows W. (Fig. 6) indicate the 
run of a Web first upward around the upper 
blanket cylinder of a set of printing couples, 
between said upper blanket cylinder and the 
offset cylinder coöperating there with, down 
Ward to the lower blanket cylinder and 
thence around the lower blanket cylinder, 
upward to the web-propelling rollers as 
shown in Fig. 1. 

Referring to the two upper rows of print 
ing couples at the right-hand end of Fig. 1 
it will be seen that the impression cylinder 
IB of the top row rotates counter-clock-wise; 
the off-set cylinder O' adjacent thereto ro 
tates clock-wise; the off-set cylinder O ad 
jacent to the impression cylinder B of the 
second row and coöperating with said off-set 

7 ( 

8: 

9 ( 

( 

( 

1: 

  



() 

2 5 

3. 

40 

50 

55 

60 

?????? 950,015 

cylinder O' rotates counter-clock-wise; the 
impression cylinder B of the second row 
fron the top rotates clock-Wise and the im 
pression cylinder B of the sane row also 
rotates clock-wise. It is obvious therefore 
that the cylinders are so arranged and l'O- 
tate in such directions that the top web run 
ning downward between the cylinders B and 
P of the top l'ow may run to the light 
around the cylindei" O'; then between the 
cylindel's O' and C); then to the left around 
the cylinder O and between the cylinder O 
and the cylinder B of the second row, di 
rectly to the cylinder B' of the second row 
and may then Irun doWin Ward between Said 
cylinder B' and the coöperating cylinder l? 
as indicated by arrow W. It is obvious also 
that the web from the midde l'oll R may 
run downward between the cylindel's B and 
P of the third row, then to the light up 
ward around said cylinder 3 and between 
said cylinder and the coöperating off-set 
cylinder O; then upward around the cyl 
inder B of the second row, as indicated by 
arrow; then to the right directly onto the 
cylinder B of the second row; and then 
downward between the cylinders B and P 
of the second row as indicated by the ar 
roYW V. 
Having fully described my invention 

what I claim as new and desire to secure by 
Letters Patent is: 

1. In a multiple deck printing machine 
the combination of two sets of printing 
mechanisms each set being adapted to print 
On both sides of continuously moving webs 
and said sets being arranged with the print 
ing cylinders of one set end to end and in line 
with the printing cylinders of the other set: 
associating and Web-pl'Opelling devices par 
allel to the printing cylinders of each of 
said sets of printing mechanisms; Web pull 
ing devices at right angles to the associating 
and web-propelling devices of each set of 
printing mechanism, and parallel turne de 
vices adjacent to and situated diagonally 
relative to the associating and web propel 
ling devices and the web pulling device of 
each set of printing mechanisms. 

2. In a multiple deck printing machine 
the combination of four sets of printing 
nechanisms all'Iranged in two pail's; said 

pairs of sets being arranged with the print 
ing cylindel's thereof parallel to each other 
and the printing cylinders of the sets coin 
posing each pair of Sets being end to end 
and in line with each other aid the plinting 
mechanisms of each set being adapted to : 
print on both sides of continuously moving 
webs; associating and web-propelling de 
vices parallel to each set of printing mech 
anisms; web-pulling devices between and at 
right angles to said associating and Web 
propelling devices, and parallel turner de 
vices intermediate of and situated diago- impression cylinders, for associating and 

nally relative to said associating and web 
propelling devices and said pulling devices 
of each pair of sets of printing mechanisms. 

3. In a printing machine the combination 
of a plurality of sets of first and second im 
pression cylindel's, and a pair of intermediate 
cylinder's between the first and second im 
pression cylinders of each set of implession 
cylinde's, all of said ihpi'ession cylinders 
and in termediate cylindel's baing in a single 
vertical tier; plate cylindel's all in a single 
Vertical tier and coöperating with said im 
pression cylindel's respectively; associating 
:::d web-propelling means inlinediately ad 
jacent to said tier of impression and inter 
mediate cylindel's and adapted to associate 
and propel perfected webs running directly 
fi'oin the cylinders of said tie of impres 
sioi) and interimediate cylindel's; folder 

echanisian immediately adjaceit to said 
tier of impression and internaediate cylin 
dei's; and means for effecting a quarter turn 
of the associating webs between said asso 
ciating means and said foldel' mechanisln. 

4. In a printing machine, the combina 
tion of a plurality of sets of printing mech 
allisins arranged end to end with the first 
and second impression cylinders of each set 
in one veitical tier and the plate cylinders 
of the same set in another vertical tier, and 
coöperating with said impression cylinder's 
to perfect a continuously moving web; web 
pulling devices adjacent and parallel to said 
tiers of impi'ession cylinder's and adapted to 
jul in a straight line the webs perfected 
ly said sets of printing mechaniss l'espec 
tively : \velb-t turneli's adjacent to said tie's 
of impression cylindel's respectively and 
adapted to effect a (jilalter turn of the per 
fected webs pulled in parallel by said web 
pulling devices; and means foi propelling 
in line with each other after they l'eceive 
said quarter turn the wells perfected by said 
cind-to-end inting mechanisians. 

5. In a printing machine the combination 
of a plurality of revoluble plate cylinders in 
a single vertical tier; inking devices adapted 
to apply ink to said plate cyliders, respec 
tively, first and second impression cylindel's 
in a single vertical tier and coöperating with 
said plate cylinders, respectively; interme 
diate cylinders in pairs in the same tier with 
and between said first and second impression 
cylinders, one intermediate cylinder of a 
pair coöperating with the adjacent first im 
!'ession cylinder to propel upward the per 

fected web between said interia ediate cylin 
der and said first impression cylinder, and 
the other intermediate cylinder of the same 
pair coöperating with the Second impression 
cylinder to propel downward the perfected 
web running between said last named inter 
Inmediate cylinder and the second impression 
cylinder and means adjacent to said tier of 
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propelling all of the perfected webs running 
between said impression cylinders and said 
intermediate cylinders. 

6. The combination of revoluble main im 
pression cylindel's in a single tier; revoluble 
main plate cylinders in a single tier and co 
operating with said main impression cylin 
ders, respectively; a seçondary impression 
cylinder turning reversely of and coöperat 
ing with one of said main impression cylin 
ders: a secondary plate cylinder coöperating 
with said secondary impression cylinder; a 
Second secondary implession cylinder adja 
cent and parallel to one of said main impres 

Secondary plate cylinder co sion cylinders: a 
Operating with said second Secondary im 
pression cylinder; and means for turning 
said Second secondary in pression cylinder in 
the Salme direction aS the main impression 
cylinder adjacent thereto. 

7. The combination of a plurality of sets - - - o impression cylinders, all of said impression of printing n}echanisms arranged end to end. 
each of Said sets being equipped with a sin 
gle tier of blanket cylinders and a single tier 
of coöperating plate cylinders adapted to 
print on both sides of continuously moving 
webs; a train of gears actuating the tier of 
blanket cylinders of each set; a main drive 
shaft parallel to the tiers of blanket cylin 
del's and connected to drive the trains of 
gears of all of Said tiers of blanket cylin 
ders; folder mechanism adjacent to the tiers 
of blanket cylinders of said printing mech 
anisms respectively, and equipped with 
drive-wheels; wheels fixable on said main 
shaft, and intermediate wheels coacting with 
the wheels fixable on the main shaft and the 
drive wheels of the folder mechanisms to 
actuate said folder mechanisms. . 

S. The combination of a plurality of sets 
of pinting mechanisms arranged end to 
eind, a plu l'ality of sets of complemental 
printing mechanisms also arranged end to 
end, a main drive shaft parallel to the 
printing couples of Said first named sets of 
priisting mecanisms and connected to actu 
ate said printing couples, a complemental 
drive shaft paralle to the printing couples 
(if said complemental sets of printing mech 
allisins and connected to actuate the print 
ing couples of said compleniental sets of 
printing mechanisms, motors connected to 
actuate said main drive shaft and said coin 
leinental drive shaft respectively, beveled 
ger wheels fixable on saill shafts respec 
tively. beveled cog-wheels secured cn said 
n:lin drive shaft and said complemental drive 
shaft respectively. a counter shaft interme 
diate of and at light angles to said main 
drive shaft and said complemental drive 
shaft. and bevel pinions on said counter 
shaft meshing with the bevel cog-wheels oil 
sail nain drive shaft and said complemental 
diri ve shaft respectively. 

ls. 

of sets of printing mechanisms, the sets of 
printing mechanisms of each row being ar 
ranged end to end; drive shafts connected 
to actuate the sets of printing mechanisms 
of Said rows respectively; a revoluble coun 
tei' shaft ; gear's connecting said counter 
shaft with said drive shafts; moto's ad 
jacent to said drive shafts respectively: 
gear's on the shafts of said noto's l'espec 
tively: and slidable intermediate gears con 
necting the gears on the shafts of said no 
to's with the gears on said drive shafts re 
spectively; in such manner that said notors 
may actuate said drive shafts respectively 
or any One of said motors may actuate all 
(if said drive shafts. 

10. In a printing machine, the combina 
tion of a plurality of sets of first and sec 
ond in pression cylinders and a pair of in 
termediate cylinders between the first and 
second impression cylinder of each pair of 

cylinders and intermediate cylinders being 
in a single vertical tier; plate cylinders all 
in a single vertical tier, and coijperating 
with said impression cylinders, respectively: 
and associating and web-propelling means 
immediately adjacent to said tier of im 
pression and intermediate cylinder's and 
adapted to associate and propel perfected 
webs running directly from the cylinders 
of said tier of impression and intermediate 
cylinders. 

11. In a multiple deck printing machine 
the combination of a vertical tier of cylin 
ders composed of reyoluble imp1’ession eyl 
inders, exclusively; a vertical tier of cylin 
del's composed of plate cylinders, ex 
clusively, coöperating with said in pression 
cylinders, respectively, to print on both 
sides of continuously moving webs; a train 
of gear's adapted to turn oppositely the Suc 
cessive impression cylinders of said tier of 
impression cylinders: a revoluble main shaft 
adjacent and parallel to one of said impres 
sion cylinders; a wheel on said main shaft, 
driving the train of gears actuating said 
impression cylinders; a second wheel set 
table on said main shaft; folder mechanism 
adjacent to said main shaft and having a 
wheel in line with said second gear wheel 
on said main shaft; and an intermediate 
wheel driven by said second wheel on said 
main shaft, and driving said wheel of said 
folder mechanism to actuate the folder 
mechanish). 

12. In a multiple deck printing machine. 
the combination of a plurality of first im 
pression cylinders and a plurality of sec 
ond impression cylinders arranged in a sin- l. 
gle tier; a train of spur wheels actuating 
all of said impression cylinders: web pro 
pelling roller's adjacent and parallel to one 
of said impression cylinders; an interme 

9. The combination of a plurality of rows diate spur wheel directly driven by a spur 
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wheel of the train of wheels actuating said 
impression cylinders and driving directly 
said Web propelling rollers; and a Web pro 
pelling device at right angles to said tier 
of impression cylinders and connected to : 
be actuated by a geal connected with One of 
Said Web propelling rollers. 

13. The combination of a plurality of 
Sets of first and Second impression cylinders 
in a single tier, a pair of intermediate cylin 
ders in the same tier with and coöperating 
with each of Said sets of impression cylin 
del's, and a pulling device adjacent to said 
tier of innpression and intermediate cylin 
ders and adapted to receive webs ?'unning 
directly from either intermediate cylinder 
of a pair to said pulling device. 

14. in a printing machine, the combina 
tion of blanket cylinders in a tier; plate cyl 
inders in a tier coöperating with said blan 
Ret cylinders; and pairs of offset cylinders 
between Said blanket cylinder's, One offset 
cylinder of a pair being effective on down 
Wardly running WebS and the other offset 
cylinder of the same pair being effective on 
upwardly running webs. 

15. In a printing machine, the combina 
tion of first and second impression cylinders 
al in a single tier, main spur Wheels con 
nected with said impression cylinders, re 
spectively, a pair of Spull wheels interine 
diate of each pair of and meshing with said 
main spur wheels, plate cylinders all in : 
single tier and coöpel’ating with said in 
ression cylinders respectivelv, ink drums 

? ?8 cylinder, and a pair of offset cylinders be all in a single tier and supplying ink to said 
plate cylinders, respectively, spur Wheels con 
nected with said ink drums, respectively, 
spur wheels connected with said plate cylin 
ders, l'espectively, and meshing With the 
spur wheels connected with said impression 
cylinders, respectively, intermediate spur 
wheels intermeshing with the spur wheels 
connected with said plate cylinders and ink 
drums, respectively, a pulling device adja 
cent to said tier of impression cylinders, a 
turner device adapted to effect a quarter 
turn of the perfected Webs pulled by said 
pulling device, and folder imechanism im 
mediately adjacent to said tier of impression 
cylinders. 

16. In a multiple deck printing machine 
the combination of a plurality of sets of ad 
jacent multiple-deck printing mechanisms, 
each set comprising a single vertical series 
of impression cylinders, and a single vertical 
Series of plate cylinders coöperating with 
said impression cylinder's to print on both 
sides of continuously moving webs, and all 
the series of impression [?: of said 
plurality of sets of printihg mechanisms be 
ing contiguous to each other; and folder 
mechanisms located next to and receiving 
perfected webs in a straight run from all the 
Series of impression cylinders of all of said 

950,015 

plurality of sets of multiple deck printing 
mechanisms. 

17. The combination of a pi'inting couple 
comprising a plate cylinder and an impres 
sion cylinder coöperating there with to print 
One side of a web and propel the Web down 
ward; a complemental printing couple colm 
prising a plate cylinder and an impression 
cylinder coöperating therewith to print on 
the other side of the same Web and propel 
the web upward; means for leading the Web 
in the first instance to either of said print 
ing couples; and an intermediate pair of 
cylinders between the impression cylinders 
of said printing couples. One cylinder of 
Said intermediate pair co-acting with one 
inapression cylinder to propel the web up 
ward and the other cylindei of Said pair co 
acting with the other impression cylinder to 
propel the Web downward. 

IS. The combination of two printing 
couples each connprising a plate cylinder 
and an impression cylinder; with two oppo 
sitely turning offset cylinders between the 
impiression cylinders of said printing 
couples; one of said offset cylinders serving 
to offset the impression upon the Web run 
ining upWard!ly frOim Olne impreS5siOn cylin 
der, and the other of set cylinder serving to 
offset the impression upon the Web run 
ning downwardly from the other impression 
cylinder. 

19. The Combination of a revoluble first im 
pression cylinder, a second in pression cylin 
der turning reversely of Said first impression 

tween said first and Second impression cyl 
indel's; one offset cylinder of Said pair being 
adjacent to and turning reversely of said 
first impression cylinder and the other offset 
cylinder of said pair being adjacent to and 
turning reversely of said second impression 
cylinder. 

20. In a printing machine, the combina 
tion of a plurality of Sets of printing mech 
anisms, one above the other, all of the im 
pression cylindel's of Said sets being in One 
vertical tier and all of the piate cylinders of 
the same sets being in another vertical tier 
and coöperative with said impression cylin 
ders to perfect a plurality of continuously 
moving webs; a complemental plurality of 
sets of printing mechanisims, one above the 
other and end to end relatively to said first 
named plurality of sets of printing mechan 
isms, all of the impression cylinders of Said 
complemental plurality of sets of printing 
mechanisms being in One vertical tier and 
all of the plate cylinders of the same plural 
ity of sets being in another vertical tier and 
coöperative with said impression cylinder's 
to perfect a plurality of continuously mov 
ing WebS; associating and pulling mechan 
ism adjacent and parallel to the tier of im 
pression cylinders of Said first named plu 
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rality of sets of printing mechanisms and 
adapted to associate and pull a plurality of 
webs perfected by said first named plurality 
of sets of printing mechanisms; associating 
and pulling mechanism adjacent and paral 
lel to the tier of impression cylinders of said 
complemental plurality of sets of printing 
mechanisms and adapted to associate and 
pull a plurality of webs perfected by said 
complemental plurality of sets of printing 
mechanisms; turner devices respectively ad 
jacent to said associating and pulling mech 
anisms and adapted to effect a quarter turn 
of the perfected webs associated and pulled 
and means for propelling in line with each 
other and toward a common center all of 
said perfected webs after they receive said 
quarter turn. 

21. In aprinting machine, the combina 
tion of a plurality of sets of printing mech 
anisms one above the other and adapted to 
perfect a plurality of continuously moving 
webs; a complemental plurality of sets of 
printing mechanisms one above the other 
and end to end relatively to said first named 
plurality of sets of printing mechanisms and 
adapted to perfect a plurality of continu 
ously moving webs; associating and pulling 
mechanisms adjacent to and inline with said 
first named plurality of sets of printing 
mechanisms and adapted to associate and 
pull a plurality of webs perfected by said 
first named plurality of sets of printing 
mechanisms; associating and pulling mech 
anisms adjacent to and in line with said 
complemental plurality of sets of printing 
mechanisms and adapted to associate and to 
pull a plurality of webs perfected by said 
complemental plurality of sets of printing 
mechanisms; web turners respectively adja 
cent to said associating and pulling mech 
anisms and adapted to effect a quarter turn 
of the perfected webs pulled by said asso 
ciating and Web-pulling mechanisms; and 
means for propelling toward a common cen 
ter all of the webs printed by all of said 
printing mechanisms. 

22. In combination with printing mech 
anisms comprising a vertical tier of im 
pression cylinders exclusively, and a hori 
Zontal color-extension or extensions; turners 
below said extension or extensions and 
adapted to aline in parallel turned webs 
perfected by said printing mechanisms, and 
folder mechanisms under said turners and 
immediately adjacent to said vertical tier 
of impression cylinders. 

23. In a printing machine adapted to op 
erate upon first and second continuously 
moving webs; the combination of an upper 
printing unit comprising two pairs of plate 
and impression cylinders and two oppositely 
rotating inking cylinders arranged in a 
Single row, and coöperating to make the 

first impression upon one side of the first 
web during the downward run of said web, 
and to make the second impression upon the 
reverse side of the same web during the 
downward run of said Web; a lower printing 
unit comprising an impression cylinder, a 
plate cylinder, and an inking device rotating 
always in one direction, and adapted to make 
the first impression upon one side of the 
Second web during the downward run of 
Said Web; and an intermediate printing unit comprising two inking cylinders invariably 
rotating in the same direction, and two pairs 
of coöperating plate and impression cylin 
ders arranged in a single row, and coöper 
ating to make the second impression on 
said second web during the upward run 
thereof and to make a third impression upon 
the same web during the downward run 
thereof, and upon the same side as the sec 
ond impression upon said web; or to make 
a second impression upon said first web 
during the downward run thereof and re 
verse to the first impression on said first 
Web; or to make a third impression upon 
said first web during the downward run 
thereof and reverse to the first impression; 
all of Said impressions being made without 
change in the direction of rotation of the 
inking cylinders. 

24. In a printing machine, the combina 
tion of a first impression cylinder, a first 
plate cylinder coöperative with said first im 
pression cylinder, a spur wheel connected 
with said first impression cylinder, a spur 
wheel connected with said first plate cylin 
der and meshing with and driven by 
the spur wheel connected with said first 
impression cylinder, a Second impression 
cylinder, in the same vertical plane with 
said first impression cylinder, a spur wheel 
connected with Said second impression cylin 
der, intermediate spur wheels meshing with 
each other and with the spur wheels con 
nected with said first and Second impression 
cylindel's respectively, a second plate cylin 
der coöperative with said second impression 
cylinder, a spur wheel connected with said 
second plate cylinder and meshing with and 
driven by the spur wheel connected with said 
Second impression cylinder, a third impres 
Sion cylinder in operative relation to said 
Second impression cylinder, a spur wheel 
connected with said third impression cylin 
der, an intermediate spur wheel intermesh 
ing with and driven by the spur wheel con 
nected with the said second impression cylin 
der and meshing with and driving the spur 
wheel connected with said third impression 
cylinder, a third plate cylinder coöperative 
with said third impression cylinder, and a 
spur wheel connected with Said third plate 
cylinder and meshing with and driven by 
the spur wheel connected with said third 
impression cylinder. 
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25. In a printing machine the combination side of the same Web, from the printing 
of a set of printing mechanisms comprising 
a plurality of printing units arranged one 
above the other and each unit adapted to 
perfect a continuously moving web, pulling 
Inechanism adjacent to said set of printing 
lmechanisms and adapted to associate and 
propel a plurality of webs perfected by said 
Sets of printing mechanisms, a Web-turner 
adapted to effect a quarter turn of the as 
Sociated webs printed by said set of printing 
mechanisms and propelled by said pulling 
mechanism, a Second set of printing mechan 
isms end to end to the printing mechanisms 
of Said first named Set and comprising a 
plurality of printing units arranged one 
above the other, and each unit adapted to 
perfect a continuously moving web, pulling 
mechanisms adjacent to said second set of 
printing mechanisms and adapted to asso 
ciate and propel a plurality of webs per 
fected by said second set of printing mech 
anisms, a web-turner adjacent to said Sec 
ond set of printing mechanisms and adapted 
to effect a quarter turn of the associated 
WebS running thereon, and pulling mechan 
isms adjacent to said Web-turners respec 
tively and adapted to propel in line with 
each other and toward a common center, the 
asSociated WebS running on said Web-turners 
respectively. 

26. In a printing machine the combina 
tion of a plurality of sets of printing mech 
anisms arranged end to end, each set com 
prising a plurality of printing units and 
each printing unit being adapted to perfect 
a continuously moving Web, pulling mech 
anisms adjacent to said sets of printing 
mechanisms respectively and adapted to pro 
pel in a straight line the webs perfected by 
said printing mechanisms, turner devices ad 
jacent to said printing mechanisms respec 
tively and adapted to effect one quarter turn 
of said perfected webs respectively to bring 
them into line with and cause them to run 
toward each other, and propelling means 
adapted to propel Said webs toward a colm 
Imon center. 

27. In combination with primary printing 
means adapted to print on both sides of con 
tinuously moving WebS and comprising a 
vertical tier of exclusively impression cylin 
ders; a horizontal extension comprising a 
printing couple adapted to make an addi 
tional impression on one side of a given web 
previously printed on both sides by said 
primary printing means; and folder mech 
anism under said extension and immediately 
adjacent to the vertical tier of exclusively 
impression cylinders of said primary print 
ing means, and adapted to operate upon a 
given web which has been printed on both 
sides by Said primary printing means and 

couple of Said extension. 
28. The combination of end-to-end sets of 

printing mechanisms, each set having the 
impression cylinders thereof in a single ver 
tical tier and each set being equipped with 
an extension; converging turners belloW Said 
extensions respectively and adapted to turn 
from opposite directions toward a common 
center the WebS running upon Said turners; 
web-pulling devices adapted to pull the 
alined webs running from said turners, and 
folder mechanism below said turners and 
immediately adjacent to the vertical tiers 
of impression cylinders of Said sets of print 
ing mechanisms and positioned to operate 
upon webs running from One or more of 
Said turners. 

29. The combination of a plurality of 
black-printing couples in vertical series, with 
all the impression cylinders thereof in a 
single vertical tier; a main drive in the 
plane of and connected to actuate the geal's 
connected with said vertical tier of impres 
sion cylinders; gears connected with said im 
pression cylinders respectively and connect 
ed to actuate the plate cylinders and inking 
devices of Said printing couples; first and 
second intermediate gears in the Same ver 
tical train with the main drive, and co-act 
ing with the gears connected with Said first 
and second impression cylinders; color 
printing means adjacent to the Second im 
pression cylinder of the black-printing cou 
ple making the last impression, and geared 
to be actuated by the gear connected with 
the second impression cylinder of the print 
ing couple making the last impression in 
black, to operate said color-printing means 
to make the color impression on the same 
side of the web that receives the last impres 
Sion in black. 

30. The combination of printing couples 
is series one above the other, with the first 
impression cylinders and second impression 
cylinders thereof in a single vertical tier 
comprising impression cylindel's exclusively; 
a horizontal row of printing couples above 
said tier of first and second impression cyl 
inders; a single vertical train of gears di 
rectly actuating said tier of first and second 
impression cylinders and connected to actu 
ate said horizontal row of printing couples; 
a Web-pulling device below said horizontal 
row of printing couples and immediately ad 
jacent to said tier of first and Second impres 
sion cylinders and adapted to simultane 
ously pull in a direct straight line Webs re 
ceiving the last impression on a Second im 
pression cylinder of Said vertical tier of im 
pression cylinders and webs perfected by 
said horizontal row of printing couples; and 
a web-turner below said horizontal row of 

has received an additional impression on One printing couples and adapted to turn per 
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fected webs receiving the last impression on connected to drive the printing couples of 65 
an impression cylinder of said horizontal 
row of printing couples and webs receiving 
the last impression of a second impression 
cylinder of said tier of impression cylinders. 

31. The combination of a plurality of 
printing couples in Series one above the 
other, with all the impression cylinders 
thereof in a single vertical tier; a plurality 
of horizontal rows of printing couples above 
said vertical Series of printing couples; a 
single vertical train of gears directly actuat 
ing said vertical Series of printing couples 
and connected to actuate said plurality of 
horizontal rows of printing couples; a web 
pulling device below said horizontal rows of 
printing couples and adjacent to said ver 
tical tier of impression cylinders and adapt 
ed to pull simultaneously in a straight line 
perfected webs running from all of said 
printing couples. 

32. In an apparatus of the class described, 
the combination of sets of end-to-end print 
ing mechanisms, each set comprising a ver tical tier of impression cylinders exclusively; 
pulling mechanisms adjacent and parallel to 
the respective tiers of impression cylinders 
and adapted to propel in a straight line the 
Webs perfected by said sets of printing 
mechanisms; horizontal turners adjacent to 
the respective tiers of impression cylinders 
and adapted to effect opposite quarter-turns 
of the WebS perfected by the respective sets 
of printing mechanisms, to aline all of said 
quarter-turned Webs in parallel; and means 
for propelling said quarter-turned and 
alined WebS from opposite directions toward 
a common center between said turners. 

38. A printing machine comprising a 
vertical series of printing couples arranged 
One above the other and having all the im 
pression cylinders thereof in a single verti 
cal tier; a plurality of complemental print 
ing couples in a horizontal row above said 
Vertical Series of printing couples: a single 
Vertical train of gears actuating all of the 
printing couples of said vertical series and 
connected to actuate the printing couples 
of Said horizontal row; and folder mechan 
ism immediately under said horizontal row 
of printing couples and next adjacent to 
said vertical tier of impression cylinders 
and in operative relation to the printing 
couples of Said vertical tier and the printing 
couples of said horizontal row. 

34. A printing machine comprising a 
vertical series of printing couples arranged 
one above the other and having all the im 
pression cylinders thereof in a single verti 
cal tier; a plurality of complemental print 
ing couples in a horizontal row above said 
vertical series of printing couples; a single 
vertical train of gears driving all of the 
printing couples of said vertical series and 

said horizontal row and a Web-pulling de 
vice immediately adjacent to said vertical 
tier of impression cylinders and also imme 
diately adjacent to the second impression 
cylinder of said horizontal 'ow ; and in posi 
tion to pull webs running directly from the 
Second impression cylinder of Said hori 
Zontal row and webs running directly froin 
the second impression cylinders of said 
vertical tier of impression cylinde's. 

35. A printing machine comprising a 
vertical Series of printing couples arranged 
one above the other and having all the inn 
pression cylinders thereof in a single verti 
cal tier; a plurality of horizontal rows of 
printing couples above said vertical series 
of printing couples; a single vertical train 
of gears driving all of the printing couples 
of said vertical series and all the printing 
couples of said plurality of horizontal rows; 
and a web-pulling device adjacent to said 
vertical Series of impression cylinders and 
adapted to pull in a straight line, perfected 
webs running from the second impression 
cylinders of said horizontal rows of print 
ing couples and perfected webs running 
from the second impression cylinders of 
Said vertical tier of impression cylinders. 

36. The combination of a plurality of 
printing couples in series one above the 
other, with all the impression cylinders 
thereof in a single vertical tier; a horizontal 
row of printing couples above said vertical 
Series of printing couples; a main drive and 
a single vertical train of gears directly actu 
ating said vertical series of printing couples 

| and connected to actuate said horizontal 
row of printing couples; a web-pulling de 
vice under said horizontal row of printing 
couples and adjacent to said vertical tier 
of impression cylinders and adapted to si 
multaneously pull in a straight line web 
perfected by said vertical series of printing 
couples and said horizontal row of print 
ing couples; web-turner's below said hori 
Zontal row of impression cylindel's and 
adapted to turn webs perfected by said 
vertical series of printing couples and said 
horizontal row of printing couples; and 
folder mechanism immediately adjacent to 
said vertical tier of impression cylinders 
and in operative relation to said Web 
turners. 

37. The combination of a plurality of im 
pression cylinders exclusively, arranged in 
a single vertical tier, main gears connected 
with said impression cylinders respectively 
and connected to actuate plate cylinders co 
operating with said impression cylinders re 
spectively, means for inking said plate cyl 
inders, intermediate gears between the main 
gears throughout said vertical series of main 
gears, a main drive in the plane of and 
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adapted to drive said vertical series of main 
gears, a color printing couple adapted to 
perfect a web and connected to be driven by 
the gears of the impression cylinder which 
carries the web which is perfected in black 
while said last named web receives the sec 
ond impression, Web-pulling means located 
next to the final impression cylinder of said 
color printing couple and next to a final 
impression cylinder of said vertical tier of 
impression cylinders and adapted to pull 
simultaneously a web running from the final 
impression cylinder of said vertical tier of 
impression cylinders and an adjacent Web 
running from the final impression cylinder 
of Said color printing couples. 

38. The combination of a plurality of im 
pression cylinders exclusively, arranged in a 
single vertical tier, main gears connected 
with said impression cylinders respectively 
and connected to actuate plate cylinders co 
operating with said impression cylinders re 
spectively, means for inking said plate cyl 
inders, an intermediate driver gear and an 
intermediate driven gear between the main 
gears throughout the vertical train of gears, 
a main drive in the plane of said vertical 
train of gears and adapted to drive same, 
a color printing couple connected to be 
driven by the gear of a second-impression 
cylinder actuated by a driven intermediate 
gear of the main train; and web-pulling 
means located next to the final impression 
cylinder of Said color-printing couple and 
next to a final impression cylinder of said 
vertical tier of impression cylinders and 
adapted to pull simultaneously in a direct 
line a web running from the final impression 
cylinder of said vertical tier of impression 
cylinders and an adjacent web running from 
the final impression cylinder of said color 
printing couple. 

39. The combination of a plurality of im pression cylinders exclusively, arranged in 
a single vertical tier and coöperating with 
plate cylinders exclusively arranged in an 
other vertical tier to perfect a continuously 
moving web, or webs; main gears connected 
with said first and second impression cyl 
inders respectively, and connected to actuate 
said plate cylinders respectively; first and 
Second intermediate gears in the same ver 
tical train with the main gears which are 
connected with said impression cylinders re 
spectively; a revoluble color printing couple 
comprising a plate cylinder and a coöper 
ating impression cylinder; and a gear con 
nected with the impression cylinder of said 
color-printing couple and connected to be 
actuated by the second intermediate gear of 
the main vertical train of gears which is 
between the main impression cylinders re 
ceiving the first impression and the main 

impression, and also connected to drive the plate cylinder of said color-printing couple. 
40. The combination of a plurality of 

black-printing couples in vertical series with 
all the impression cylinders thereof in a sin 
gle vertical tier; a main drive in the plane 
of and connected to actuate the gears con 
nected with said vertical train of impression 
cylinders; gears connected with said impres 
sion cylinders respectively and connected to 
actuate the plate cylinders and inking de 
vices of said printing couples; first and sec 
ond intermediate gears in the same vertical 
train with the main-drive and co-acting with 
the gears connected with said first and sec 
ond impression cylinders; color – printing 
means adjacent to the second impression cyl 
inder of the black-printing couple making 
the last impression and geared to be actu 
ated by the gear connected with the second 
impression cylinder of the printing couple 
making the last impression in black, to oper 
ate said color printing means to make the 
color impression on the same side of the web 
that receives the last impression in black. 

41. The combination of a plurality of 
black-printing couples in vertical series with 
all the impression cylinders thereof in a sin 
gle vertical tier; a main drive in the plane of 
and connected to actuate the gears connected 
with said vertical train of impression cylin 
ders; gears connected with said impression 
cylinders respectively and connected to actu 
ate plate cylinders and inking devices of said 
printing couples; first and second interme 
diate gears in the same vertical train with 
the main drive and co-acting with the gears 
connected with Said first and second impres 
sion cylinders; color-printing means adja 
cent to the second impression cylinder of the 
black-printing couple making the last im 
pression and geared to be actuated by the 
gear connected with the second impression 
cylinder of the printing couple making the 
last impression in black, to operate said 
color-printing means to make the color im 
pression. On the same side of the web that re 
ceives the last impression in black; and web 
pulling devices and folder mechanisms im 
mediately adjacent to said vertical tier of 
impression cylinders and adapted to pull 
WebS and fold papers with the color impres 
sion on the outside thereof. 

42. The combination of two pairs of sets 
of printing mechanisms, each pair compris 
ing two sets of end-to-end printing mechan 
isms, and each set comprising a plurality of 
printing mechanisms; converging turners in 
line with the respective sets of one pair of 
Sets of printing mechanisms and adapted to 
ti'n webs oppositely; diverging turners in 
line with the respective sets of the other pair 
of sets of printing mechanisms; and means 

impression cylinder receiving the second for leading to a common center between the 
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turners the webs turned by Saud converging said converging turners and the WebS turned 
turners and the webs turned by said diverg 
ing turnerS. 

43. The combination of two pairs of sets 
of printing mechanisms, each pair compris 
ing two sets of end-to-end printing mechan 
isms and each set comprising a plurality of 
printing mechanisms; converging turners in 
line with the respective sets of one pair of sets 
of printing mechanisms and adapted to turn 
WebS oppositely; diverging turners in line 
With the respective sets of the other pair of 
sets of printing mechanisms, means for lead 
ing to a common center the webs turned by 

by said diverging turners; and folder mech 
anisms in line with one set of printing mech 
anisms and adapted to fold papers derived 
from webs running from Said converging 
turners and WebS running from said diverg 
ing turners. 

In witness whereof I have hereunto sub 
scribed my name at Springfield, Illinois, this 
19th day of November, 1907. 

JOHN A. BOY CE. 
Witnesses: 

EDWIN A. WILSON, 
W. AURELIUS. 
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