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Lo all whom it may concern:

Be 1t known that I, Joseru L. F1irwm, a citi-
zen of the United States, residing at Berwyn,
in the county of Cook and State of Illinois,

have invented certain new and useful Im-
provements in Printing-Presses, of which the

following 1s a spemﬁmtlon retelence being
had to the accompanying drawings.

My 1nvention relates to rotary printing-
machines which are adapted to perfect a plu-
rality of webs, associate the perfected webs
togetherinto one product, and fold and deliver
it 1n the form of a newspaper having the de-
siredd number of pages; and its object is to
provide anew and improved form of printing-
machine in which a plurality of webs may be
printed upon form and impression cylinders
the forms on the said form-cylinders being
arranged with the column-rules parallel to the
axes of the respective form-cylinders and the
several webs thus perfected being brought
together in registry, folded longitudinally
along the central margin, and severed upon
every transverse margin In such a way that a
newspaper may be formed whose product is
not con ned to sizes which are a multiple of
four pages. Heretofore in machines of this
character—that 1s to say, printing-machines
which were built in such a manner that the
forms were placed upon the form-cylinders
with their column-rules parallel with the axes
of the form-cylinders—it has been necessary
whenever a product was desired whose pages
should be other than a multiple of four to
slow down one or more of the decks of print-
ing-couples to half the normal speed, which,
as 1s well known, diminishes by that amount

the productive capacity of the press, and this

has been one of the disadvantages of building
machines in this way—that is to say, adapted
toreceive tormswith the column-rules parallel
with the axes of the cylinders. On the other
hand, machines of this character have advan-
tages which are recognized. The form and
impression cylinders, for Instance, may be
macle of considerably smaller diameter, as the
width of the sheet of the newspaper is in all
ordinary forms considerably less than the
length. This renders the machine much less
heavy and expensive, and there are other ad-
vantages which are known and which it is not
necessary to detail further here.

1t 1s another one object in my invention to

paper of a form capable of being easily and
readily read and whose product may consist
of a number of pages other than multiples of
four and to produce this upon a machine in
which the column-rules of the formsare placed

longitudinally of the form-cylinders—that is

to say, parallel with their axes—without slow-
1ng down any of the decksof printing mechan-
Ism. I attain this object as hereinafter
described and as 1llustrated in the accompany-
Ing drawings. -

In the accompanying drawings, Figure 1 is
adlagrammatic side elevation of the printing-
press with folding and delivery mechanism.
Fig. 21s a top or plan view of the same. FKig.
3 1s an end view of the machine from the
folder end. Fig. 4 1s an enlarged detail, be-
1ng a diagram of a newspaper of sixteen pages

produced upon the press and showing the po-

sition of the column-rules; and Fig. 51is an
enlarged detail, being a sketch of a newspa-
per of four pages produced on the machine
1in order to 1llustrate the positions of the heads
of the pages and of the column-rules.

Referring to the drawings, the machine is
composed of four decks of printing-couples
A, B, C, and D, which are adapted to print,
respectively, webs K, F, G, and H.

Deck A consists of two sets of printing-cou-
ples, each composed of one form and one im-
pression cylinder. 6 7 indicate form-cylin-
ders, and 8 9 impression-cylinders, coacting,
respectively, with the printing-cylinders 6 and
7, all mounted in the framework 10 and driven
by earing 11 in any well-known and ordinary
manner. 12 13 indicate ink-drums supplied,

respectively, with ink from ink-fountains 14

15 and provided with the usual inking-rolls 18
19. As is best shown in Fig. 2, the form-cyl-
inders 6 7 are of such size as to receive upon
each semicircumference two forms of one page
each. The forms, as 1s best shown 1n Fig. 2,
are placed with their column-rules parallel
with the axes of the respective form-cylin-
ders and are placed so that the forms on each
semicircumference of the same form-cylinder
have their heads polnting in the same direc-
tion. For instance, as 1s shown in Kig. 2,

form-cylinder 6, which in the arrangement

shown 1n Fig. 1 prints the second and the next
to the last page of the paper, has the forms
so placed upon each semicircumtference that
the column-rules run parallel with the axes of

provide a machine which will produce a news- | the form-cylinders, with the page-heads both
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pointing toward the gearing side of the press,
while form-cylinder 7, which in the arrange-
ment shown in Fig. 1 prints the first and the
last page of the paper, has the forms so placed
upon each semicircumference that their col-
umnp-rules are parallel with the axes of the
cylinder, with the page-heads pointing away
from the gearing side of the press. This ar-
rancement of the forms produces, as 1 will
hereinafter more fully describe, a paper in
“legal-cap” form—that is to say, one which
will be read down the first page trom the cen-
tral margin to the bottom, and, the leaf being
turned in the manner of legal-cap, the second
page will be read from the edge of the sheet
down toward the central margin, and so on.

All this, however, will be more fully described

hereinafter. 20 21 9292 indicate guide-rollers;
23, a pasting mechanism adapted to supply a
Iine of paste longitudinally along the central
margin of the web E upon its under side. 924
indicates a guide-roller. 25 indicates a longi-
tuclinai- toldmg mechanism consisting of an in-
ternal guide or V-shaped former 26 and a pair
of codperatingexternal turnersor folding-rolls
27 28. 29 indicates a driven roller at the base
of the VW-shaped former 26. The pulleys 30,
of the usual form and construction, codperate
in the usual manner with the roller 29 to feed
the paper to the longitudinal-folding mechan-
1sm 25. 31 indicates a second longitudinal-
folding mechanism consisting of an internal
ouide or VY-shaped former 32 and external
turners or folding-rolls 33 34. 35" indicates

a cdriven roller phced at the ]J‘LSB ot the lon-
gltudmf_ﬂ folder 32. 36" indicates pulleys
mounted on a shaft 37" and of the usual form
and construction and adapted to coéperate with
the roller 35" 1n feeding the paper to the lon-
oltucdinal-folding mechanism 31. The roller
35 is parallel w ith the external turners 27 28,
and the V-shaped former 32 points at Ilght
angles with the V-snaped former 26. 35 in-
dicates a cutting-cylinder, and 36 a combined
cutting and folding cylinder. 87 indicates
cutter-blades of any well-known form and de-
serintion operating in any well-known way
and cooperating with the cutting-cylinder 35
so as to sever the webs of paper delivered to
the cylinders 35 and 36 by the longitudinal-
folding mechanism 31 upon every transverse
margin. 38 indicates a pair of folding-rollers
placed near the cutting and foldinge cylinder
36. 39 indicates folding-blades mounted in
the cuttinge and folding eylinder 36 and oper-
ated in any well-known way to fold the paper
transversely of 1ts run. As the cutting and
folding eylinders 35 and 36 may be of any well-
known form and description and form no part
as such of my present invention, it i1s believed
it 1s not necessary to describe them more fully
here. 40indicatesan S-fly of the well-known
form and description which rotates in the di-
rection indicated by the arrow on Fig. 1 and

| 1n the same way as above described.

at the base of the former 26.

as hereimnafter described to slow-moving tapes
41, also of any well-known and approved form -
and description.

Referring to deck B, 6" and 7" are form-cyl-
incers ad.;mpted to recelve plates or forms of
one page each, two on each semicircumfer-
ence, and placed in the same manner as above
described when deseribing deck A. 8" and 9°
indicate 1mpression-cylinders which codper-
ate, respectively, with the form-cylinders 6"
and 7°.  12”and 13" indicate ink-drums which
are supplied with the usual ink-fountains 14"
and 15" and ink-rolls 18" and 19", 492, 43, 44,
45, and 46 indicate guide-rollers. 58 indicates
a paster adapted to supply a longitudinal line
of paste to the central lonmtudnml margin of
the web F.

Referring to deck €, 6“and 7° indicate forin-
cylinders, and 8° and 9° impression-cylinders
acdapted to codperate, respectively, with form-
cylinders 6° and 7°.  12°and 13°indicate ink-
drums which are supplied with ink through
ink-fountains 14° and 15° and ink-rolls 18° and
19°. The form-cylinders 6°and 7° are like
the form-cylinders 6 and 7 and receive forms
47, 48,
49, 50, and 51 indicate guide-rollers. 52 in-
dicates a paster adapted to supply a longitudi-
nal line of paste to the central longitudinal
margin of the web (¢ on its under side.

Referring to deck D, 6%and 79 indicate form-
cylinders, and 8" and 9¢ impression-cylinders
adapted to cooperate, respectively, with form-
cylinders 6% and 74 12%and 13Yindicate ink-
drums supplied with ink through ink-foun-
tains 14 and 15“ and ink-rollers 18% and 194
53, b4, 55, 56, and 57 indicate guide-rollers.

When running to the tull capacity
to say, running to produce a paper of sixteen
pages—Iin the embodiment of my invention
shown i in the drawings the forms upon one
semicircumterence of efmh form-cylinder wiil
be duplicates of the forms upon the opposite
semicircumference of the same form-cylinder.
Web L, passing over rollers 20 21, passes
downward between form- cylinder 6 6 and im-
pression-cylinder 8, where 1t 1s printed upon
its under side with pages 2 and 15. The web
then passing partially around impression-cyl-
incder 8 and over and parfially around impres-
sion-cylinder 9 passes between impression-
cylinder 9 and form-cylinder 7, where it is
printed upon the other side with pages 1 and
16.  The web then passes partially under and
around the roller 22, over paster 23, where it
receives a line of paste upon its under side
along the central longitudinal margin, over
oulde-rollers 24 to roller 29 and pulleys 30
Web I, pass-
Ing over gulde-rollers 49 43, passes downward
between form-cylinder 6" and impression-cyl-
inder 8", where it is printed upon the under
sicle of the web with pages 4 and 13. Pass-
e partially around and under 1mpression-

operates to deliver the folded papers produced i eylinder 9°, upward, over and partially avound
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impression-cylinder 9°, it passes downward |

between impression - cylinder 9* and form-
cylinder 7"
other upper side with pages 3 and 14, the web
thence passing downward under guide-roller
44, over pasters 58, where it receives a line
of pasteon its under side upon its central lon-
gitudinal margin, upward between rollers 45
46, over roller 29, to meet web E in register.
Web G passes over rollers 47 48, downward
between form-cylinder 6° and impression-cyl-
incler 8% where it is printed upon its under
~ side with pages 6 and 11. Passing thence
under and partially around impression-cylin-
cder 8% over and partially around impression-
cylinder 9% the web passes between impres-
sion-cylinder 9¢ and form-cylinder 7¢, where
1t 1s printed upon its other or upper side with
pages 7 and 12. Passing thence under roller
49, through pasting mechanism 52, where it
receives a line of paste uponits central longi-
tudinal margin, web ( passes between guide-
rollers 50 51 to meet the other webs in regis-
try at the roller 29. Web H passes over roll-
ers 53 54, upward between form-cylinder 6°
and 1mpression-cylinder 8¢, where it is printed
upon 1ts under side with pages8and 9. Pass-
ing thence under and upward around impres-
sion-cylinder 89, over and partially around
1mpression-cylinder 99, it passes between im-
pression-cylinder 9¢ and form - cylinder 7¢,
where it is printed upon its upper side with
pages 8 and 10. Passing thence downward
and under roller 55, under roller 56, and be-

tween rollers 56 and 57, web H passes upward

to meet the other webs in registry at roller
29. All four webs thus associated in registry
pass downward over the former 26 and be-
tween folding-rolls 27 28, where the webs
are folded longitudinally of their run, and
along the central longitudinal margin of the
web, which, however, forms the margin be-
tween the top and bottom of the pages, as
hereinafter described. The webs thus folded
once longitudinally of their run are led, as is
best shown in Fig. 3, between the roller 35°
and pulleys 36" to the second longitudinal-
tolding mechanism 31, and passing downward
over the V-shaped former 32 and between the
external turners or rollers 383 34 the webs are
folded a second time longitudinally. Thence
tolded twice longitudinally the webs pass be-
tween the cutting-cylinder 85 and cutting
and folding cylinder 36, where they are sev-
ered transversely upon every transverse mar-
gin and are thence folded by the folding-
blades 39 at right angles to the two longitu-
cdinal folds between the folding-rollers 38 and
delivered to the S-fly 40 and by it to the slow-
moving tapes 41. The paper thus produced
when all the folds except the first are opened
out will be in the formshown in Fig. 4, which,
as said above, is in legal-cap form—that is to
say, page 1 will be read down from the folded

margin to the edge of the sheet. The paper |

, where it is printed upon its

will then be turned over in the same way iu
which legal-cap paper is turned, and page 2
upon the opposite side of the leaf from page
1 will be read downward from the edge to-
ward the central margin, and the page-head-
ing of page 1 will be at the central margin,
the page-heading of page 2 at the edge, as
shown at Fig. 5, and so on through the pa-
per—that is to say, the odd-numbered pages

will all have their heads at the central mar-

gim—that 1s, at the longitudinal fold frst pro-
duced in the webs—and the even-numbered
pages will have their heads at the edge of the
sheets and will read downward toward the
central margins, exactly as documents written
upon both sides of legal-cap paper are read.

In case it is desired to produce a fourteen-
page paper three of the webs will be run two
pages wide, and the fourth web, preferably
the bottom one, will be of half-width—that
is to say, will be as wide as the page is long—
and printed upon one end of the form-cylin-
cers, the forms, of course, being omitted from
the other end. In case a twelve-page paper
1s desired three only of the decks will be
usecd; but they will be used upon paper two
pages wide, as above described. In case a
ten-page paper 1s desired three decks will be
used, two of them printing from two-page-
wide webs and the other, preferably the
lower one of the three,.employed from a half-
width web.

1t will be obvious from the above descrip-
tion that the press as embodied in the draw-
ings will print four-page, six-page, eight-
page, ten-page, twelve-page, fourteen-page,
and sixteen-page papers, as may be desired.

I have shown and described my invention
as embodied in a four-deck press. Tt is of
course obvious that the number of decks

might be varied and might be either more or
less than four without departing from the

object of my invention. -
That which I claim as my invention, and de

sire to secure by Letters Patent, is—

1. The combination with a plurality of print-
1ing mechanisms each adapted to perfect a web
of paper, and each composed of coacting form-
cylinders and impression-cylinders, the said
form-cylinders being adapted to receive on

each semicircumference page - forms whose

column-rules run parallel with the axis of the

form-cylinder, and whose page-heads point.

1n the same direction on the same cylinder,
of mechanism adapted to bring the several
webs together and associate them in register,
a longitudinal-folding mechanism adapted to
fold the associated webs longitudinally of the
run of the webs between the pages and cut-
ting mechanism adapted to sever the associ-
ated webs on every maregin transverse the
webs, substantially as described.

2. Thecombination with a plurality of print-
ing mechanisms each adapted to perfect a web
of paper, and each composed of coacting form-
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cylinders and impression-cylinders, the said
form-cylinders being adapted to receive on
each semicircumference page - forms whose
column-rules run parallel to the axes of the
torm - cylinders, and with those page-heads
on the form-cylinder which prints one side
of 1ts web pointing in one direction across
the web, and with those page-heads on the
form-cylinder which prints the other side of
the web pomting in the opposite direction
across the web, of mechanism adapted to bring

e et 'ﬂ-‘m-“---'-....-n-l-.... - .
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the several webs together and associate them
in register, a longitudinal-folding mechanism
adapted to fold the associated webs longitu-
dinally of the run of the webs between the
pages, and cutting mechanism adapted to sever
the assoclated webs on every margin trans-
verse the webs, substantially as.deseribed.
- JOSEPIH L. FIRM.
Witnesses:
C. K. Pregkarp,
Mixxie A. HUNTER.
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