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To CtZZ zU 7i,O7)2, Üib, Tna,cty/ Co7uc87?7a: 
Be it known that I, LUTHER C. CROWELL, 

a citizen of the United States, residing in the 
city of Brooklyn, county of Kings, and State 

5 of New York, have invented certain new and 
useful Improvements in Printing-Machines, 
fully described and represented in the follow 
ing specification and the accompanying draw 
ings, forming a part of the same. 

In the publication of newspapers, and par 
ticularly of daily newspapers, as it is carried 
on at the present time, it is of the highest im 
portance to have machinery which will print 
an entire'edition in the least possible time, so 

I5 that the forms may be kept open for the re 
ception of news down to the latest possible 
moment before the actual issue of the paper. 
It is also very desirable that this be accom 
plished by a single machine, and with the least 

2o possible duplication of the fou ms. 
In the case of many of the larger newspa 

pers it has become customary to issue papers 
upon different days which vary greatly in 
their amount or volume of printed matter. 

25. It therefore, in such establishments, becomes 
desirable to have machinery which is ca 
pable of producing either of several differ 
ent-sized products. In order, therefore, to 
meet the wants of those newspaper-printing 

3o establishments which issue large editions of a 
paper, and of sizes which vary with different 
days, the main object to be attained is the pro 
duction of a machine which is capable of pro 
ducing the greatest possible number of papers 

35 in the least possible time and in the greatest 
Variety as to size or amount of printed mat 
ter. 

It is the object of the present invention to 
provide a machine adapted to meet the wants 

4O of the class of printing establishments just 
mentioned; and to that end the invention con 
sists ill combinations of web-printing and web 
turning or turning and associating mechan 
isms by which a single machine is capacitated 

45 to simultaneously perfect two or more webs 
with matter for either of a large variety of 
products, and direct said webs out of the 
machine in proper relation to each other to 
be made up into papers of the desired size by 

5O any suitable delivery mechanism, all of which 

O 

(No model.) 

will be hereinafter fully explained and par 
ticularly pointed out. 
The machine embodying the invention in its 

most complete form consists of a main print 
ing and Web-turning or turning and associat. 55 
ing mechanism arranged to perfect and direct 
out of the machine two main webs, and a sup 
plement-printing and web-turning mechanism 
arranged to perfect a supplement Web and de 
liver the salme at the samme point with the main 6o 
WebS. As, lowever, the latter may be omit 
ted, the two will be described separately. 

In the accompanying drawings, Figure 1 is 
a?n elevation of tle main printing mechanislm 
as seen from its delivery end. Fig. 2 is a plan 65 
or top view of the same and also of the sup 
plement-printing mechanism. Fig. 3 is a plan 
view of the lower portion of the main mech 
anism. Fig. 4 is a diagrammatic sectional 
elevation taken on the line acac of Fig. 2, look- 7O 
ing toward the supplement-printing mechan 
ism. Fig. 5 is a sectional elevation of the 
machine, taken on the line if y of the same fig 
ure, parts of the frame-work being onmitted. 
Fig. 6 shows the upper main web as printed, 75 
split longitudinally into two sections, and said 
Sections associated to form eight pages of a 
twelve - page product, and the supplement 
web as printed, split longitudinally into two 
sections, and one of Said Sections associated SO 
With the Sections of the nailn Web to form the 
remaining four pages of Said twelve-page pro 
duct. Fig. 7 is a similar view of the lower main 
web and the other Section of the supplement 
web. Figs. S and 9 are longitudinal sectional 85 
views of Figs. 6 and 7, respectively. Figs. 10 
and 11 show a twelve-page product or paper 
as formed, respectively, from the transversely 
Severed sections of Said asSociated Sections. 
Fig. 12 shows the upper main web as printed, 90 
split longitudinally into two sections, and said 
sections associated to form eight pages of a 
ten-page product, and the Supplement-web as 
printed, split longitudinally into two sections, 
and one of said sections aSSociated with the 95 
sections of the main Web to form the remain 
ing two pages of Said ten-page product. Fig. 
13 is a similar view of the lower main Web and 
the othersection of the supplement-web. Figs. 
14 and 15 are sectional views of the associated IOO 



O 

sections of Figs. 12 and 13, respectively, 
showing the order in which the half-sheet sup 
plements will be associated with the full sheets 
to form the ten-page product. Figs. 16 and 17 
show a ten-page product or paper as formed, 
respectively, from the transversely-severed 
sections of said associated sections. Figs. 18 
and 19 are respectively views of the upper 
and lower main webs, showing the same as 
printed, split longitudinally, and having their 
sections associated to form an eight-page pro 
duct. Figs. 20 and 21 are longitudinal sec 
tional views of Figs. 18 and 19, respectively. 
Figs. 22 and 23 show an eight-page product 
or paper as formed, respectively, from the 
transversely severed sections of said associated 
Sections. Figs. 24 and 25 show the upper and 
lower webs, respectively, as printed to form 
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four pages of a six-page product, and the sup 
plement-web printed to form the remaining 
two pages of said six-page product. Figs. 26 
and 27 are sectional views of the webs, show 
ing the order in which the half-sheet supple 
ments severed from the supplement-web will 
be associated alternately with the full sheets 
severed from the main webs to form six-page 
products. Figs. 28 and 29 show a six-page 
product or paper as formed, respectively, 
from the transversely-severed sections of each 
of said webs. Figs. 30 and 31 show the up 
per and lower main webs, respectively, as 
printed to form a four-page product. Figs. 
32 and 33 show a four-page product or paper 
as formed, respectively, from the transversely 
severed sections of each of said webs. Fig. 
34 is a diagrammatic view showing how the 
main printing mechanism may be provided 
with additional impression-cylinders and web 
turners, so as to simultaneously perfect three 
or more webs, all containing the same printed 
matter; and Fig. 35 is a like view showing a 
modified arrangement of the main and supple 
ment printing mechanisms. 

Referring now particularly to Fig. 4, it is to 
be understood that the main mechanism-i.e., 
that for operating upon the main webs-con 
sists of two groups of printing mechanism, 
one for printing each side of the webs. As 
shown in said figure, each of these groups con 
sists of One type-cylinder, as 32 34, two im 
pression-cylinders, as 31 33 and 3537, and suit 
able inking mechanism. (Represented in the 
present case by the inking-rolls 36.) It may 
also be stated that the type-cylinders may be 
constructed in any of the known ways to carry 
the types themselves or stereotype or electro 
type plates. These type and impression cyl 
inders are mounted on parallel axes in a suit 
able frame-work, as shown in Fig. 1, and are 
driven With uniform surface speed in the 
proper directions by suitable gears, as 83 82 
81. 87 84 85, by motion transmitted from a 
main shaft, as 18, through miter-gears, as 69 
70 7172, or in any other convenient manner. 
To the printing mechanism thus organized 
there are led two Webs of paper from rolls 100 
200, the former of which is supported in the 

last printed is marked b. 
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usual manner above or at the side of the print 
ing-cylinders, and the latter between said cyl 
inders, as shown in Figs. 1 and 4. The upper 
of the two webs of paper is marked A, and 
the lower is marked B, so that the same may be 
distinguished wherever they are shown as pass 
ing through the machine, and for a like pur 
pose the surface of each web which is first 
printed is marked a, and the surface which is 

The web A is led 
from the roll 100 over a leading-roll, 21, and 
thence to and around the impression-cylinder 
31, in passing which it is printed upon its 
side a by the forms upon the cylinder 32. Af 
ter being thus printed upon its side a the web 
passes over a leading-roll, 22, and thence across 
the machine over a leading-roll, 23, to and 
around the impression-cylinder 35, in passing 
which it is printed upon its side b by the forms 
upon the cylinder 34. After being thus 
printed upon its second side the Web passes 
over a leading-roll, 24, and is led thence back 
ward across the machine to and around a lead 
ing-roll, 25, in passing which it may be split 
longitudinally into two sections or narrow 
webs by a slitter, 60, which is arranged to op 
erate in the usual manner, after which the web, 
or, when split, the sections are led to and 
around web-turning or web turning and asso 
ciating devices, by which it or they are either 
turned or turned and associated so as to be 
led forward either singly or together at right 
angles to their previous path of travel and 
pass laterally outward above a roll, 75, located 
at the side of the machine, as shown in Figs. 
2 and 5. The Web B is led from the roll 200 
under a leading-roll, 26, and thence to and 
around the impression-cylinder 33, in passing 
which it is printed upon its side a by the forms 
upon the cylinder 32. After being thus 
printed the web passes under a leading-roll, 
27, and thence across the machine under a 
leading-roll, 28, to and around the impression 
cylinder 37, in passing which it is printed 
upon its side b by the forms upon the cylin 
der 34. After being thus printed the web 
passes under a leading-roll, 29, in passing 
which it, like the web A, may be split longi 
tudinally into two sections or narrow webs by 
a slitter, 61, which is arranged to operate in 
the usual manner, after which the web or sec 
tions are lead to and around a set of web 
turning or web turning and associating de 
vices, by which it or they are either turned or 
turned and associated so as to be led forward 
either singly or together at right angles to 
their previous path of travel and pass later 
ally outward beneath a roll, 76, located at the 
side of the machine, as shown in Figs. 2, 3, 
and 5. 
The web-turning or turning and associating 

devices which operate upon the Web. A consist 
of two turning-bars, 40 41, (see Fig. 2,) the 
former of which is of a length sufficient to re 
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ceive and turn the full web, whether split into 
two sections or not, and is set at an angle of 
forty-five degrees to the axes of the printing 
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cylinders, the latter being arranged parallel into register by the use of suitable register 
with the former in the same or nearly the 
Same horizontal plane, and at such a distance 
therefrom that when one of the sections of the 
Web is led around each bar the two sections 
Will be brought together one above the other, 
as shown in Fig. 2, and the two bars being 
Supported by attachment to the frame-work in 
any suitable manner. The web turning or 
turning and associating devices which operate 
upon the Web B likewise consist of two turn 
ing-bars, 42 43, (see Fig. 3,) which are simi 
larly arranged and supported, except that the 
two pairs of bars are placed at right angles to 
each other. By locating these turning devices 
between the two sets of printing-cylinders, and 
by arranging them at the relative angle to 
each other just described, it not only becomes 
possible to lead both webs laterally outward 
at the same side of the machine, but to lead 
then out in Such position with relation to each 
other that the product of both webs can be 
manipulated by a single delivery mechanism. 
The angular position of the bars may, how 
ever, vary from that shown, so that the webs 
may be delivered from them at more or less 
Variance from a right-angular position with 
respect to the printing mechanism. 

It will be observed that, as herein shown, 
the turning devices and the leading-rolls are 
SO arranged that the Web Al is delivered from 
the machine with its side a uppermost, and the 
web B with its side b uppermost. By omit 
ting the roll 25 and leading the web Adirectly 
from the roll 24 to the turning devices it may 
be delivered with its side b uppermost, or by 
leading the web B around a roll located simi 
larly to the roll 25 it may be delivered with 
its side ( upper most. It will also be seen 
that, if preferred, the web-turning devices 
may be arranged so that one of the webs will 
be led laterally outward at each side of the 
machine. W 

From the rolls 756 the webs Orsections of 
the webs may be led to two independent de 
livery mechanisms, one for Operating upon 
each Web or the sections of each web, or they 
may be led to a single mechanism which shall 
be capacitated to receive and dispose of the 
product of both webs. A mechanism of this 
latter character is shown and described in my 
application for Letters Patent filed May 16, 
1883, Serial No. 95,06S. When the sections of 
the two webs are to be operated upon by a sin 
gle delivery mechanism, they will preferably be 
led downward and upward, respectively, to a 
pair of leading-rolls, 5S59, between which they 
will pass in close proximity to each other, as 
shown in Fig. 5. 

In order to secure the proper register be. 
tween the printed pages upon the opposite 
sides of the webs, one or both of the leading 
rolls 2223 and 27 2S may be made adjustable, 
so as to valry the distance traveled by the webs 
between the printing of their opposite sides. 
When the sections of each web are associated, 
the pages of the two sections may be brought 

rolls, as 105 106 79 and 107 10S, as shown in 
Fig. 5. 
The pl’inting mechanism tilhus far described 

is, as will be seen, capacitated to simultane 
ously perfect two webs with the same matter 
and deliver them both at the same point, run 
ning in the same direction, and with the same 
or different printed pages upon their respect 
ive upper and under surfaces; and it will also 
be seen that this is effected without turning 
or deflecting either of the webs before or be 
tween the printing of their opposite sides, 
and by giving only a single or half turn to 
each web after the completion of the printing. 
If it is desired to still further increase the ca 
pacity of the machine so that instead of two 
three webs may be simultaneously perfected, 
the third Web being printed with matter dif. 
ferent from that upon the other two, the sup 
plement-printing mechanism will be brought 
into operation, by which a third web may be 
perfected and delivered at the same point with 
the two main webs, so that its sheets may be 
afterward associated with those from the main 
webs to increase the volume or size of the 
printed product. 

Referring particularly to Figs. 2 and 5, such 
a supplement-printing mechanism will now 
be described. This mechanism, as shown in 
the present case, consists of a single type-cyl 
inder, 50, and two in pression-cylinders, 5152, 
the shafts of which are mounted in suitable 
bearings Supported by an extension of the 
frame-work. These cylinders, which are ar 
ranged at right angles to the main printing 
mechanism, are connected by gears 6 g. 65 66 
in the usual manner, and receive motion 
through any suitable connections, as the gears 
67 G.S, the latter of which is on the shaft of 
the impression-cylinder 34. The gears 67 6S, 
or other means by which the supplemental 
printing mechanism is driven, will be so pro 
portioned and arranged that said mechan 
ism may be driven at the same speed as the 
main printing mechanism, or at a different 
speed, according to the product which is to 
be produced, as will be hereinafter more fully 
explained. This printing mechanism will b2 
provided with suitable inking apparatus, of 
which Only the inking- rolls 3S are shown. 
This supplement printing mechanism is pro 
vided with suitable leading - rolls and web 
turning devices Supported in a suitable frame 
work above the printing - cylinders, and ar 
ranged to turn over or reverse the web after 
it has been printed upon one side, so as to per 
mit its unprinted side to be presented to the 
forms upon the type-cylinder, thereby caus 
ing both sides of the supplement-web to be 
printed from the same forms. The web-turn 
ing devices just referred to consist of two turn 
ing-bars, 44 45, attached to the frame-work 
and arranged at right angles to each other, 
one, 44, being raised sufficiently to admit 
the passage of the Supplement-web between 
them, and a leading-roll, 91, arranged at right 
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angles to the printing-cylinders, said turn 
ing devices being of the construction shown 
in United States Letters Patent No. 212,444. 
The supplement-web, which is marked C, and 
like the main webs has its surfaces which are 
first and last printed marked a and b, respect 
ively, is led from a roll (not shown) to and 
around the impression-cylinder 51, in pass 
ing which it is printed upon its side a by the 
forms upon the cylinder 50. After being thus 
printed upon its side a it is led around a lead 
ing-roll, 90, thence over and downward around 
the turning-bar 44, thence laterally outward 
around the roll 91, thence inward above and 
downward around the second turning-bar, 45, 
thence forward around a leading-roll, 92, to 
and around the second impression-cylinder, 
52, in passing which its side b will be pre 
sented to and printed by the forms upon the 

2? 
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cylinder 50. After being thus printed upon 
both its sides the Web C is led around a pair 
of register-rolls, 93 94, and thence through the 
main printing mechanism, between the upper 
and lower web-turning devices, to a leading 
roll, 95, in passing which it may be split lon 
gitudinally into two sections or narrow webs 
by a slitter, 96, which operates in the usual 
manner, after which the webs or sections are 
led around a roll, 9, and thence outward be 
tween the rollis 5859 below the sections of the 
web A. and above the Sections of the web B. 
The proper register of the impressions upon 
the opposite sides of the Web C may be secured 
by means of the rolls 90 91.92, one or more of 
which may be made adjustable, so as to vary 
the distance traveled by the web between the 
printing of its opposite sides to secure this re 
sult, and the proper register between the im 
pressions upon the web C and the webs A B 
may be secured by means of the rolls 93 94, 
one or both of which may also be adjustable, 
so as to vary the distance traveled by the web 
between the cylinder 52 and the rolls 5S 59. 

It will be observed that in the embodiment 
of the invention shown in the accompanying 
drawings the several type-cylinders are of the 
same size, each being of a length equal to the 
length of the two forms for printing the pages 
of the required product, and of a circumfer 
ence equal to the Width of two such forms, 
the forms being arranged so that the columns 
of matter lie longitudinally of the cylinders. 
These features are not, however, essential to 
the invention, as the type-cylinders may be 
made of any desired length or circumference, 
and may be constructed so as to carry any de 
sired number of forms which the character of 
the printed product may require, and the 
forms may, if preferred or found desirable, 
be arranged so that their columns will lie cir 
cumferentially instead of longitudinally of the 
cylinder, all as will be hereinafter more fully 
explained. 
When provided with type-cylinders of the 

size and carrying forms arranged in the man 
lner just stated, the printing mechanisms here 
inbefore described are capacitated to produce 

the following variety of products and at the fol 
lowing speeds; viz: two eight, ten, or twelve 
page papers at each revolution of the type- 7o 
cylinders, four six-page papers at each revo 
lution of the type-cylinders, or six four-page 
papers at each revolution of the type-cylin 
derS. 
In describing the operation of the printing 75 

mechanisms in producing these several pro 
ducts, the production of twelve-page papers 
Will be first considered. 

In this case both the main and supplement 
printing mechanisms are called into operation, So 
and the gears 6867, or other mechanism by 
which the supplement-printing mechanism is 
driven, are so arranged that said mechanism 
will have the same surface-speed as the main 
mechanism. The forms for printing pages 12 85 
1 will be placed upon the end of the type-cyl 
inder 32 which is next to the side of the frame 
work marked D, (see Fig. 2;) those for print 
ing pages 112 upon the corresponding end of 
the cylinder 34, and those for printing pages 9C 
S5 upon the end of the cylinder 50 which is 
next to the side of the frame-work marked H, 
while those for printing pages 103, 94, and 
76 will be placed upon the opposite ends of 
the cylinders 32, 34, and 50, respectively. 95 
From this arrangement of the forms it results 
that after the main webs have been conducted 
through the printing mechanism and split into 
sections or narrow webs, as already described, 
the sides a of the webs A B will be printed IOC 
with successions of pages 121, and the corre 
sponding sides of the webs A* B” with succes 
sions of pages 103, while the sides b of said 
webs will be respectively printed with suc 
cessions of pages 112 and 94, all as shown in Io5 
Figs. 6 and 7. After the web Ahas been split 
into two sections or narrow webs the web A 
is bent around the turning-bar 40 and led out 
of the machine at right angles to its former 
line of travel, it being thereby reversed or IIo 
turned upside down, so as to present its side 
a uppermost, while the Web A'is bent around 
the turning-bar 41, it being also reversed, so 
as to present its side at uppermost, and also, 
by reason of the relation of the bars 40 41, II5 
brought directly underneath the section A, 
so that the two webs AA’ are laid one upon 
the other, both webs then passing to the roll 
75, as shown in Fig. 5. After the web B has 
been split into two sections or narrow webs I2O 
the web B is bent around the turning-bar 43 
and led out of the machine at right angles to 
its former line of travel, being thereby re 
versed or turned upside down, so as to pre 
sent its side b uppermost, while the web B 125 
is bent around the turning-bar 42, being there 
by not only reversed or turned upside down, 
so as to present its side to uppermost, but, by 
the relation of the turning-bars 4243, brought 
directly over the Web B, so that the two webs I3O 
B' B are laid one upon the other, both webs 
then passing to the roll 76. The turning and 
associating of the webs A A' and B B also 
effect, in connection with registering -rolls 



IO 

25 

45 

55 

324,986 

105 106 and 107 108, the proper registration 
of the printed matter composing eight pages 
of the twelve-page products or papers, as is 
shown in Figs. 6, 7, 8, and 9. 
From the arrangement of the forms upon 

the cylinder 50, which has been described, it 
results that after the web Chas been conducted 
through the printing mechanism and split in 
to two sections or narrow webs, as already de 
scribed, the side a of the web C and the side 
b of the web C are printed with successions of 
pages 76, while the side b of the web C and 
the side a of the Web Care printed with suc 
cessions of pages S5, as also shown in said 
figures. 

It will be observed that the web Cleaves its 
printing mechanislm with its side a upper 
most, and that when its sections are brought 
between the rolls 5S 59 for association with 
the webs A' A' and B B, the web C. under 
lies the webs A' A', as in Fig. 6, and the web 
Coverlies the webs BB, as in Fig. 9, so that 
when these three associated webs are passed 
together between cutting mechanism and sev 
ered on the dotted lines, and the severed sec 
tions are folded, as shown in Figs. 10, 11, the 
result will be two twelve-page products or 
papers the pages of which will occur in their 
proper order. 
From the foregoing it will be seen that when 

the machine is thus operated the product is 
two twelve-page papers at each revolution of 
the type-cylinders. 
By reference to Figs. 2 and 3 it will be ob 

served that the web-turners for operating up 
on the webs A and B are so arranged that the 
associated webs AA are carried over the roll 
75 at the right-hand side of the delivery end 
of the machine, and that the associated webs 
B' B' are carried under the roll 76 at the left 
hand side of the delivery end of the machine, 
ench set of associated webs taking up about 
one-half the length of its respective roll, from 
which it results that the associated webs pass 
side by side between the rolls 5859, so that they 
may be conducted to and operated upon by a 
single folding delivery mechanism or by two 
mechanisms, if preferred. 
When it is desired to produce ten-page pa 

pers, or paper's consisting of two four-page 
sheets with two-page supplements, the supple 
ment-printing mechanism Will also be brought 
into use; but in this case the supplement 
printing mechanism will be caused to run at 
one-half the surface-speed of the main print 
ing mechanism, as will be hereinafter more 
fully explained. The forms upon the several 
type-cylinders will in this case be arranged in 
the order just described for the production of 
twelve-page papers, except that the forms up 
on the cylinder 50 for printing pages 7 and S 
will be removed and duplicate forms for print 
ing pages 5 and 6 placed in their stead, while 
the forms upon the cylinders 32 and 34 for 
printing pages 9, 10, 11, and 12, will be re 
moved and replaced by forms for printing 
pages 7, S, 9, and 10. The side a of the webs 

5 

A' A' will thus be printed with pages 10 1 and 
83, and the side b of said webs with pages 9 
2 and 74; and the sides at and b of the webs 
B B will be printed, respectively, with the 
same pages. Both the webs will be split lon 
gitudinally, and the sections or narrow webs 
thus formed will be associated and delivered 
over the rolls 75 105 106 and 76 07 10:S to 
and between the rolls 5S 59, with their printed 
pages in proper register, precisely as has been 
described with reference to the production of 
twelve-page papers, and as shown in Figs. 12 
and 13. 

By reason of the duplication and arrange 
ment of the forms upon the cylinder 50 the 
web C will be so printed that after it is split, 
as already described, the web C will be print 
ed entirely with pages 5 upon its side (, and 
with pages 6 upon its side b, and the web C. 
entirely with pages 6 upon its side a and with 
pages 5 upon its side b, as indicated in Figs. 12 
and 13. The supplement-web C, after being 
split longitudinally by the slitter 96, has its 
sections C Cled around a roll, 9, and forward 
side by side between the rolls 5S 59, the web 
C- being directly beneath the associated sec 
tions of the main web A, and the web C' di 
rectly above the associated sections of the 
main web B, as also shown in Figs. 12 and 13. 
The half or two-page sheets severed from the 
webs C C can now be readily associated and 
folded with the full or four-page sheets sev 
ered from the main webs, so that the whole 
will form the ten-page product shown in Figs. 
16 and 17. 

From the foregoing it will be seen that the 
association of the sections of the main WebS 
and the association therewith of the Sections 
of the supplement-web is precisely the same 
in this case as in the case of the twelve-page 
product. In this case, however, the sheets 
severed from the supplement-web, instead of 
being full or four-page sheets and equal in 
length to those severed from the main webs, 
are but half or two-page sheets, and conse 
quently of but half the length of the sheets 
severed from the main webs. It therefore be 
comes necessary, as before stated, when this 
product is being produced, to reduce the speed 
of the supplement-printing mechanism to one 
half that of the main mechanism, So that the 
number of half-sheets produced by the former 
will be only equal to the number of pairs of full 
sheets produced by the latter. This is readily 
effected in the construction shown in the pres 
ent case by shifting the gear 6S, and substi 
tuting for the gear 67 another of twice the size, 
as indicated by dotted lines in Fig. 2. When 
other means is employed for driving the Sup 
plement mechanism, the change of the Speed 
can readily be effected in the same or an 
equivalent manner. When the speed of the 
supplement - printing mechanism is thus re 
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duced, the sections of the supplement-web Will 
pass between the rolls 5S 59 at one-half the 
speed of the associated sections of the main 
webs, so that only a single half or two-page 
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sheet will be delivered from each section of duct of the machine two eight-page papers at 
the supplement-web to each pair of full or each revolution of the type-cylinders. 
four-page sheets from the associated sections 
of each main web. This difference in the 
speed of the supplement and main webs makes 
it necessary to provide means by which the 
supplement sheets after they are severed from 
the web can be accelerated to the speed of the 
main webs or the sheets severed therefrom, as 
indicated in Figs. 14 and 15. This may be ef. 
fected by partially severing the supplement 
sheets, and then separating them in their line 
of travel by the well-known accelerated tapes; 
or it may be effected by mechanism such as 
shown in United States Letters Patent No. 
225,746. This partial severance of the sheets 
of the supplement-web may be conveniently 
effected by means of a cutting-cylinder, as 8, 
(see Fig. 5,) arranged to act in conjunction 
with the impression-cylinder 52. 

If the machine is provided with the cutting 
cylinder 8, its knife will of course be removed 
when twelve-page papers are being produced. 
From the foregoing it will be seen that when 

the machine is thus operated two ten-page 
papers are produced at each revolution of the 
type-cylinders. 
When it is desired to produce eight-page 

papers, the main printing mechanism alone 
will be called into operation. In this case the 
forms upon the cylinders 32 and 34 will be ar 
ranged the same as when a ten-page paper is 
being produced, except that the forms for 
printing pages 7,8,9, and 10 will be removed 
and replaced by forms for printing pages 5, 6, 
7, and 8. From this arrangement of the forms 

- it results that after the two webs have been 
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conducted through the printing mechanism 
and split longitudinally, as already described, 
the sides at of the sections A B of the webs A 
B will be printed with successions of pages 8 
1, while the sides a of the sections A B will 
be printed with successions of pages 63, the 
sides b of said sections being printed, respect 
ively, with successions of pages 72 and 54, as 
shown in Figs. 18 and 19. After the two webs 
have been thus perfected and split the sections 
of each web will be turned, associated, and de 
livered over the rolls 75 105 106 and 76 i07 
108 to and between the rolls 5859, precisely 
as has been described with reference to the 
production of ten and twelve page papers, 
and as also shown in Figs. 18 and 19, so 
that when the associated sections are di 
vided on the dotted lines shown in said fig 
ures and folded, as in Figs. 22 and 23, eight 
page papers are produced; or the delivery 
may be accomplished (when it is desired that 
the product shall be in a flat or unfolded con 
dition) by leading the two sets of associated 
webs side by side to a single cutting mechan 
ism and appropriate sheet-flierS. - 
From the foregoing it will be seen that one 

complete eight-page paper is printed upon 
each of the webs A and B at each revolution 
of the type-cylinders, thus making the pro 

When it is desired to produce six-page pa 
pers, or papers consisting of one full sheet 
With a half-sheet supplement, the supplement 
printing mechanism will also be brought into 
use, and will be made to operate at the same 
speed as the main mechanism. The type-cyl 
inder 32 will be provided at each end with 
forms for printing pages 61, and the type 
cylinder 34 will be provided at each end with 
forms for printing pages 52. From this it 
will result that the sides at of the two webs 

75 

A and B will be printed with successions of 8O 
pages 61, and their sides b with successions 
of pages 52, as shown in Figs. 24 and 25. 
After being thus printed the two webs will be 
led around their respective turning-bars, 40 
43, and outward above and below their re 
spective rolls, 7576, the Web A. with its side a 
and the web B with its side b uppermost, and 
consequently with the heads of their pages 
pointing in opposite directions, as shown in 
said figures. In this case the slitters 6061 
may be thrown out of operation, and the lon 
gitudinal splitting of the webs be effected 
after they have been severed transversely into 
sheets and after said sheets have received 
their first transverse fold. The type-cylinder 
of the supplement-printing mechanism will in 
this case, as in the case of the ten-page pro 
duct, be provided with duplicate forms. These 
forms will, however, be arranged differently. 
The two forms for printing page 3 will be ar 
ranged end to end upon the cylinder with 
their heads pointing in one direction, and the 
two forms for printing page 4 will be arranged 
by the side of those for printing page 3 with 
their heads pointing in the opposite direction, 
from which it will result that the supplement 
web will be printed in the order shown in 
Figs. 24 and 25. After being thus printed the 
supplement-web will be led around the roll 9 
and between the rolls 5859, the section C pass 
ing forward in register with the sections A'B', 
and the section Cin register with the sections 
A'B' of the main webs, as also shown in said 
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figures. The slitter 96 may in this case also 
be thrown out of operation, so that the web C 
will pass unsplit between the rolls 5859, the 
splitting of the sheets being effected after they 
have been associated with the sheets from the 
main webs. The half sheets severed from the 
web C will be alternately associated with the 
full sheets severed from the webs A B, as in 
dicated in Figs. 26 and 27, the half-sheets 
bearing page 3 upon their upper sides being 
associated with the full sheets Severed from 
the web A, and those bearing page 4 upon 
their upper sides with the full sheets severed 
from the web B, as also shown in said figures. 
This severing and association of the full and 
half sheets may be effected by means of a mech 
anism such as that shown in United States 
Letters Patent No. 255,723. If such a mech 
anism is used, the web. A will be led, either 
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directly from the roll 75, or after being con- bringing the supplement-printing mechanism 
ducted around the roll 58, to the upper pair 
of the cutting and folding cylinders shown in 
said patent. The web B will in like manner 
be led either directly from the roll 76, or after 
being conducted around the rol I 59, to the 
lower pair of said cutting and folding cylin 
ders, and the web C Will beled either directly 
from the roll 95, or after being conducted be. 
tween the rolls 5S 59, to the cutting and carry 
ing cylinders. If the webs are not split before 
passing to the cutting and folding mechanism, 
said mechanism must of course be provided 
with suitable slitters, which will operate to 
split the sheets after they have received their 
first transverse fold, thus producing the six 
page product shown in Figs. 28 and 29. 
The association and folding of the sheets 

may be effected by any other suitable form of 
mechanism for the purpose. When six-page 
papers are being produced the blade will of 
course be removed from the roll S. 
From the foregoing it will be seen that when 

the machine is thus operated four six-page 
papers are produced at each revolution of the 
type cylinders. 
When it is desired to produce four-page 

papers, the type-cylinders 32 34 will be pro 
vided with duplicate forms, the cylinder 32 
being provided at each end with forms for 
printing pages 41, and the cylinder 34 at each 
end with forms for printing pages 32. From 
this arrangement of the forms it results that 
after the two webs have been conducted 
through the printing mechanism the side a 
of each of the sections A' A' and B B will 
be printed with successions of pages 4 1, 
and the side b of each of said sections with 
successions of pages 3 2, as shown in Figs. 30 
and 31. In this case, as in the case of the 
production of six-page papers, the splitting 
of the WebS may be omitted until after they 
have been Severed into sheets and said sheets 
have received their first transverse fold. The 
web. A will be led around the single turning 
bar 40 and the web B around the bar 43, 
which will bring the side at of the web A. and 
the side l of the web B uppermost as the webs 
pass laterally out of the machine, as also 
shown in the figures referred to. From the 
rolls 7576 the webs may be led together to a 
suitable cutting and piling mechanism, or in 
dependently to suitable cutting and ?olding 
mechanisms, to be severed upon the dotted 
lines, folded transversely, and split longitudi 
nally, SO as to produce four page papers, as 
indicated in Figs. 32 and 33, or split longi 
tudinally and piled in a flat condition, as may 
be preferred. 
From the foregoing it will be seen that two 

four-page papers are produced from each of 
the main webs at each revolution of the type 
cylinders, making the entire product of the 
main mechanism four four - page papers at 
each revolution of the type cylindel's. If it 
should be desired to produce this product 
with still greater rapidity, it may be done by 

into operation, in which case, instead of four, 
six four-page papers will be produced at each 
revolution of the type-cylinders. To do this the 
type-cylinder 50 will be provided at one end 
with forms for printing pages 41, and at its 
other end with forms for printing pages 32, 
the heads of all the forms pointing to the cen 
ter of the cylinder, from which it will result 
that after the web C has been conducted 
through the printing mechanism in the man 
ner already described, its respective sections 
will be printed with the same matter as the 
sections of the main Webs. This web may be 
then led out of the machine between the rolls 
5S 59 to a suitable cutting and piling or fold 
ing mechanism, and severed into sheets and 
folded or flown in the same manner as the 
sheets severed from the sections of the main 
webs. In this case the blade will be removed 
from the rol S. 
From the foregoing it will be seen that when 

the machine is thus operated two four-page 
papers are produced from each Web at each 
revolution of the type cylinders, thus making 
the entire product of the machine six four 
page papers at each revolution of the type 
cylinders. 
As shown in Figs. 1 to 5, and as thus far de 

scribed, the main printing mechanism is ca 
pacitated to perfect and deliver but two webs. 
If, however, it should be desired to print from 
three rolls of paper, the type-cylinders 3234 
may each be provided with a third impres 
sion-cylinder, as 32: 34*, and the main mech 
ism with a third pair of turning-bars similar 
to the bars 40 41 and 42-43, so that instead of 
two, three main webs, as A BIK, may be si 
multaneously perfected and delivered from 
the machine, as indicated by Fig. 34. When 
thus constructed, the product of the lunain 
mechanism would be three, eight, or six four 
page paper's at each revolution of the type 
cylinders. 
Although, as herein shown, the type-cylin 

ders are of sufficient length to receive two 
forms abreast, it is to be understood that the 
invention is not limited to this form of type 
cylinders. These cylinders may be of any 
desired length or circumference. 

If it is desired to capacitate the machine to 
produce a product consisting of sixteen or 
more pages, the cylinders may be of sufficient 
length to receive three or more forms abreast, 
in which case each cf. the web turning or turn 
ing and associating devices will be provided 
with an extra turning bar or bars; or, if it is 
desired that the machine shall be capacitated 
to produce only a four or six page product, 
the type-cylinders may be of only sufficient 
length to receive a single form. The diameter 
of the type-cylinders may also be increased 
from that shown, so that they will be of suffi 
cient size to receive four or more forms cir 
cumferentially. In this case eight, ten, or 
twelve page products may be formed by asso 
ciating the successively-produced sheets by 
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any of the well-known forms of sheet-collect- type-cylinder; but the invention contemplates 

covered with forms, may be only partially 

O 

position shown for the purpose of readily ad 

20 

of the machine, and the web B be led laterally 

and then be turned by a single turning-bar to 

25 

a single attendant. This, as well as a delivery 
mechanism particularly adapted to deal with 

35. 

It will be observed that the position of the 
Web turning and associating devices, and the 

AO 

45 

55 

number of impression - cylinders and means 
by which each web will receive two or more 
of the type-cylinders. . . . 

point between the cylinders of the main 
I5. 

printing-cylinders 50 51.52 may be placed in 
a vertical stack near the side frame, their 

filed May 16, 18S3. With this roll 200 in a 

receive their first fold in a direction transverse 

ing mechanism. 
The type-cylinders, instead of being entirely 

covered, and be provided with an increased 

impressions from each form at each revolution 

The supplement-printing mechanism and 
its web-turning devices are raised to the high 

mitting the introduction of the roll 200 to a 

printing mechanism; but where great Com 
pactness is required, it is obvious that the 

turning-bars then standing vertically. In this 
case the roll 200 may be supported at the side 

under the Supplement-printing mechanism, 

be presented to the printing mechanism, as 
shown in my application for Letters Patent 

frame on the floor, and the roll 100 likewise 
mounted, the two rolls would be so related to 
the roll carrying the web C. that all might be 
watched and have their tensions regulated by 

and deliver folded the large number of differ 
ent products which this machine is capable of 
producing, will form the subject-matter of a 
future application for Letters Patent. 

arrangement of the columns of the forms, as 
herein described, has particular reference to 
the production of newspapers, which should 

to the travel of the webs, which is the direc 
tion in which the printed columns run, and it 
will also be observed that, as herein described, 
the perfected webs, whether designed for a 
four, six, eight, ten, or twelve page paper, 
may be acted upon by one and the same set of 
folding and delivery mechanisms, and be prop 
erly folded or piled thereby. An equal or 
greater variety of products may be produced 
by arranging the forms so that the columns of 
matter lie circumferentially of the type-cyl 
inders, and this, as well as a delivery mech 
anism adapted to receive and dispose of the 
webs, when printed with the forms in this po 
sition, will form the subject-matter of a future 
application for Letters Patent. 

If found desirable or necessary, suitable 
tapes may be provided for “threading the 
machine, so that the webs may be automatic 
ally entered into and conducted through the 
machine at the commencement of the print 
ing operation. 
As hereinbefore described, the supplement 

printing mechanism is one which prints both 
sides of its web from forms carried by one 

the use of any form of web-printing mechan 
ism capacitated to print upon both sides of a 
web, and any imposition of the forms which will 
produce the desired product, the forms on the 
type-cylinders of the main printing mechan 
ism being arranged so as to properly combine 
there with. 
The form of the main printing mechanism 

may also be greatly modified from that here 
inbefore described without departing from the 
invention. The main and supplement mech 
anisms may be substantial duplicates, each 
being capacitated to perfect a single web, and 
the printing-cylinders of the two may be ar 
ranged parallel with instead of at right angles 
to each other, and yet preserve certain fea 
tures of the invention. The diagrammatic view 
of Fig. 35 illustrates an organization of this 
character in which the main printing mech 
anism consists of two type-cylinders, 3234, 
and two impression-cylinders, 3135, the sup 
plement-printing mechanism being its sub 
stantial duplicate, and consisting, also, of two 
type-cylinders, 50:50*, and two impression 
cylinders, 51 52, the cylinders of the two 
mechanisms being arranged parallel to each 
other, and the whole forming a machine simi 
lar : in itS general organization to that shoWn 
in United States Letters Patent No. 195,115. 
In the present case, however, the type-cylin 
ders of the two mechanisms are of the same 
size, and are provided, as in the organization 
hereinbefore described, with means by which 
they can be driven at the same or different Sur. 
face-speed. This connecting mechanism may 
be of any suitable character; but as here shown 
consists of engaging-gears 67 68, secured to 
the shafts of the impression-cylinders 31 52. 
The webs A C, after being conducted through 
the printing mechanism, as indicated in the 
diagram, so as to be printed upon their oppo 
site sides, are led out at the end of the ma 
chine between the rolls 58 59, and thence con 
ducted to any suitable cutting and folding or 
flying mechanism, by which they may be sev 
ered into sheets and folded or piled, as de 
sired. If the printing mechanisms are ca 
pacitated to print a double-width web, slit 
ters, as 6096, will be provided, by which the 
webs may be split longitudinally into sections 
or narrow webs, and in such case the machine 
will also be provided with web-associating de 
vices by which the sections of one or both of 
the webs may be associated. - 
Assuming that the machine, thus organized, 

is capacitated to operate upon double-width 
webs, its operation will be as follows: To pro 
duce a twelve-page product, one of the webs 
Will be of dlouble width and the other of Sin 
gle width, and the two printing mechanisms 
will be run at the same surface-speed. After 
being printed the double-width web will be 
split longitudinally, and its sections will then 
be associated with each other and with the 
single-width web. . 
To produce a ten-page product, the web A. 
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will be of double and the web C of single 
width, and the gears 67 6S will be changed 
SO as to drive the Supplement-printing mech 
anism at One-half the Surface-speed of the main 
printing mechanism. After being printed the 
Web A. Will be split and have its sections asso 
ciated, and the full or four-page sheets sev 
ered from these sections will be associated 
with the half or two-page sheets severed from 
the Web C. 
To produce an eight-page product, two dou 

ble-width webs will be used, and the two 
printing mechanisms will be run at the same 
Surface-speed. After being printed both webs 
Will be split longitudinally, and one section of 
each associated with the corresponding sec 
tion of the other, or the two sections of each 
associated together, according to the order in 
which the forms are placed upon the type 
cylinders. 
To produce a six-page product, two double 

width WebS will be used; but the supplement 
printing mechanism will be run at one-half 
the Surface-speed of the main mechanism. 
After being printed both webs will be split 
longitudinally, and the half or two-page sheets 
Severed from the sections of the Web C will be 
associated with the full or four-page sheets 
Severed from the Sections of the web A. 
To produce a four-page product, two dou 

ble - width webs will be used, and the two 
mechanisms will be run at the same surface 
speed. After being printed both webs will 
be split longitudinally, and the sections of 
both Will then be severed into full or four 
page sheets. 
The combination, with a printing mechan 

ism which is adapted to print upon a plurality 
of Webs, of means for turning one of said webs 
laterally from the printing mechanism after 
the printing of both its sides; also, the combi 
nation, with the foregoing, of means for split 
ting said web longitudinally into sections; also, 
the combination, with the foregoing, of means 
for associating Said sections; also, the combi 
nation, With a pair of form-cylinders, each of 
which is provided with a plurality of impres 
sion-cylinders, and with forms for printing one 
side of a web, of means for leading a plurality 
of webs to said cylinders, and means for direct 
ing one Of Said webs laterally out of the ma 
chine after the printing of both its sides, are 
not herein claimed, as these combinations are 
shown and claimed in my application for Let 
ters Patent filed May 16, 1883, hereinbefore 
referred to. 
The combination, with a main printing 

mechanism which is adapted to perfect a main 
Web, of a turner for associating the longitudi 
nal sections of said web, and an auxiliary 
printing mechanism which is adapted to per 
fect a Web of lesser width than the main web 
and deliver the Same associated With the Sec 
tions of the main web, and, also, the combina 
tion of the same with a slitter for dividing the 
main Web longitudinally into two narrow webs 
or sections, are not herein claimed, as these 

combinations are shown and claimed in my 
application for Letters Patent filed April 18, 
1SS4, No. 12S,366. 
What I claim is 
1. The combination, with printing mechan 

isms arranged to perfect a plurality of webs, 
of web-turning devices arranged to direct said 
Webs laterally out of the machine after the 75 
printing of both their sides, all substantially 
as described. 

2. The combination, with printing mechan 
isms arranged to perfect a plurality of webs, 
of web-turning devices arranged to direct said So 
webs laterally out of the machine after the 
printing of both their sides, and slitting mech 
anisms arranged to split said webs longitudi 
nally, all substantially as described. 

3. The combination, with printing mechan- 85 
isms arranged to perfect a plurality of webs, 
of slitting mechanisms arranged to split said 
webs longitudinally, and web turning and as 
sociating devices arranged to associate the sec 
tions of said webs and direct the same later-go 
ally out of the machine after the printing of 
both their sides, all substantially as described. 

4. The combination, with printing mechan 
isms arranged to perfect a plurality of webs, 
of Web-turning devices arranged to direct said 95 
webs laterally out at the same side of the ma 
chine after the printing of both their sides, 
all substantially as described. 

5. The combination, With printing mechan. 
isms arranged to perfect a plurality of webs, IC 
of web-turning devices arranged to direct said 
webs laterally out at the same side of the ma 
chine after the printing of both their sides, 
and slitting mechanisms arranged to split said 
webs longitudinally, all substantially as de 
Scribed. 

6. The combination, with printing mechan 
isms arranged to perfect a plurality of webs, 
of slitting mechanisms arranged to split said 
webs longitudinally, and web turning and as 
sociating devices arranged to associate and 
direct the sections of said WebS laterally out 
at the same side of the machine after the 
printing of both their sides, all substantially 
as described. 

7. The combination, with printing mechan 
isms arranged to perfect a plurality of Webs, 
of web-turning devices located between said 
printing mechanisms and arranged to direct 
said webslaterally out at the same side of the 
machine after the printing of both their sides, 
all substantially as described. 

8. The combination, with printing mechan 
isms arranged to perfect a plurality of webs, 
of web-turning devices located between said 
printing mechanisms and arranged to direct 
said webs laterally Out at the Same side of the 
machine after the printing of both their sides, 
and slitting mechanisms arranged to split said 
webs longitudinally, all substantially as de 
Scribed. 

9. The combination, With printing mechan 
isms arranged to perfect a plurality of webs, 
of slitting mechanisms arranged to split said 
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webs longitudinally, and web turning and as 
sociating devices located between said print 
ing mechanisms and arranged to associate 
and direct the sections of said webs laterally 

5 out at the same side of the machine after the 
printing of both their sides, all substantially 
as described. 

10. The combination, with a main printing 
mechanism arranged to perfect a main web, 

o of a supplement-printing mechanism arranged 
to perfect a supplement-web and deliver the 
same at the same point with the main web, 
and means by which said main and supple 
ment mechanisms may be driven at the same 

5 and at different surface-speeds, all substan 
tially as described. 

11. The combination, with a main printing 
mechanism arranged to perfect a plurality of 
Webs with the same matter and deliver them 

!o at the same side of the machine, of a supple 
ment-printing mechanism arranged to perfect 
a third web and deliver the same in position 
to be associated with the WebS from the main 
mechanism, and means by which said main 

'5 and Supplement mechanisms may be driven 
at the same and at different surface-speeds, 
all substantially as described. 

12. The combination, with a main printing 
mechanism adapted to perfect a plurality of 

;C webs with the same matter, of web-turners 
arranged to direct said webs laterally out at 
the same side of the machine, and a supple 
ment-printing mechanism adapted to perfect 

a third web and deliver it in position to be 
associated with the webs from the main mech- 35 
anism, all substantially as described. 

13. The combination, with a main printing 
mechanism adapted to perfect a plurality of 
webs with the same matter, of Web-turners 
arranged to direct said webs laterally out at 40 
the same side of the machine, a supplement 
printing mechanism adapted to perfect a third 
web and deliver it in position to be associated 
with the webs from the main mechanism, and 
mechanism for splitting all of said webs, all 45 
substantially as described. - 

14. The combination, with a main printing 
mechanism adapted to perfect a plurality of 
webs with the same matter, of slitting, turn 
ing, and associating devices by which said 
main webs may be split longitudinally and 
have their sections, turned, associated, and 
delivered at the same point, a supplement 
printing mechanism adapted to perfect a third 
web and deliver the same in position to be 
associated with said main webs, and means 
for splitting said supplement-web longitudi 
nally, all substantially as described. 
In testimony whereof I have hereunto set my 

hand in the presence of two subscribing wit- 6o 
GSS0S. 
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LUTHER C. CROWELL, 

Witnesses: 
A. N. JASBERA, 
T. H. PAILMER, 
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