1. I. FIRM..
_ PEINTING MACHINE. -
APPLICATION FILED FE! 23, 1907.

038,046. | Patented Oct. 26, 1909

4 SHEETS—SHE:T 1.

Fre=. 1.

A —

o p
5 £ Z
s | -

' 72

0 ad
72 X

: 20

) W2

77X .

_F: = -
O(}%m Jnventor

a’s’ll’tth“Cb W
W m . - ’ aktot LI\ §




J. L. FIRM.
PRINTING MACHINE
APPLICATION TILED FEB.23. 1807,

Patented Oct. 26, 1909.

9381046' : ' 4 SEEETS—SEEET 2.
7<) A? ' g
v “C # V) . Y70z
TielC 8 ’ C{g /

/




J. L. FIRM.
PRINTING MACHINE.
APPLICATION FILED FEB. 23, 1907

Patented Oct. 26,1909.

938,046.

4 SEEETS—SHEET 3

Inventor

SitorneyN

S Fome e

%t‘; T
rd

éWittt esses o
N R Bl

I e—." e e e



J. L. FIRM,
PRINTING MACHINE.
APPLICATION FILED FEB.28, 1807

938,046.

 Patented Oct. 26, 1609.

4 SHEETS—SHEET 4.

“,
] |l
1

N S ] U] »
S i H W [7%/144«.
. 2 :-LI » . Jnventor
W e
PPN i

o a

Haozuge S




UNITED STATES PATENT OFFICE.

JOSEPH L. FIRM, OF.BERWYN, ILLINOIS, ASSIGNOR TO THE GOSS PRINTING PRESS
COMPANY, OF CHICAGO, ILLINO3S. . . S

PRINTING-MACHINE.

“To all whom it nuzy'concem:

Be it knowr: that I, Josepu L. Firy, giti:
zen of the United States, residing at Ber-
wyn, in the county of Cook and State of
Illinois, have invented certain new and use-

- ful Improvements in Printing-Machines, of

‘10

which the following is a.specification.
This invention is a dual printing machine
of the web-perfecting type, embodying four

-double printing couples arranged in two sets

-or parts side by side, each couple consisting

‘15

of two form and four impression cylinders
in the same plane, the couples being super-

. posed in each set or part, and the axes of the

cylinders of the respective sets being con-
centric or in line with each other. The ma-
chine will print webs from eight rells of

_paper and longitudinally fold, cut, and

_go
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transversely fold the same simultaneously,
or at one operation. - ‘

A feature of the invention is that one set

or part of the mechanism may be run with-
out the other; or part of one or both may be
run with or without the other..

A further especial feature of the invention
is that the webs can be associated from one
set or part across to the other, to insure or
vary the products as desired or reguired.
This optienal cross association from one
part of the machine ‘to the other affords
means for an-almost unlmited variation of

‘the product, up to thirty-two pages.

Another feature of the invention is the
economizing of space and cost; by bringing
a printing mechanism of large capacity into
a compact form, having less folding carriers
than would otherwise be the case, and also
increasing the output. . R :

The machine is illustrated in the accom-
panying drawings, in which— ' :

Figure 1 is a diagrammatic elevation of
one side of the press, the folders and car-

_riers being omitted. Figs. 2 and 2*.are dia-

45
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" that the machine consists of two duplicate

grams _illustratig one association of the
webs. Fig. 2° is a diagram illustrating the

cross-over. Fig. 8 is a plan view of the ma-:

chine. Fig. 4 is a front end elevation.
Fig. 5 is a detail of a cutter and turning
bars. Fig. 6 is a detail illustrating an ad-
justment ¥°r registering. Fig. Tisa detail

- showing a set of extra longitudinal folders
“and carriers. .

'As shown in Figs. 3 and 4, it will be seen

L
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or similar parts or sides, separated by the
middle frame X of the machine. ' The prod-
ucts from each part may be delivered at the
corresponding ends of the machine, or the
product from one side, or part.thereof, may

be crossed over through the middlé frame X

and associated and delivered with the prod-
ucts from the other side, as hereinafter ex-
plained.. A description of the construction
and operation of one side will be sufficient
for: both, the webs of one side being indi-
cated by A, B, A? and B?, and the webs of
A’, B’ and A3, B2 Lo
i{eferring particularly to Fig. 1, the run
of the webs may be traced as follows: The
web A passes from its roll, which is located
at the front of the machine, over the rollers
1 and 2 to impression cylinder C and form
cylinder D, and printed on one side, and

thence over the rollers 3 and 4, to impres-

sion cylinder E, and printed on its reverse
side by form cylinder ¥, thence over, the

| roller 5, and furning bar 6, between rollers

7 and 8, thence between rollers 100, and 101,
where it meets the web B (see Fig. 2)." This
web passes from its roll at the side of the
machine, over the roller 9, and turning bar
10, thence under the roller 11, to impression
cylinder G, and printed upon by form cyl-
inder D, thence under the roller 12, to im-
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‘the other side being indicated by the letters
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pression cylinder H, and printed upon its -

reverse side by form cylinder F, thence over

the rollers 13, the turning bar 14, under the .

web B, and through the end of the machine

to the rollers 102 and 103, where it nieets the
web A, between the rollers 100 and 101, and
thence to the longitudinal folders 50 and 60.

90

The web A? for the lower printing couple

.| passes from its roll at the front end of the

machine over the rollers 15 and 16, to im-
pression cylinder I, and is printed upon by
form cylinder .J, thence over the rollers 17
and 18, to impression cylinder K, and. is
printed upon its reverse side by form cyl-
inder L, thence over the roller 19, and turn-

ing bar 20, and under the rollers 104 and -

103, where it is asscciated with the webs A
and B, at the rollers 100 and 101. 'The web

B2 passes from its roll at the side of fhe

machine over the roller 23, and turning bar
24, thence under the roller 25, to '1xnp}'es$ioxx
cylinder M, and is printed upon by form
cylinder J, thence under the roller 26, to im-
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side 'of the machine.
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“~.ing a
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“uets are modified on
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" responding
. devices therem.
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-sponding webs A’, B’, and A%, four copies at

- . and impression cylinders
used. In making twelve

40

2

. where it meets the

“papers at each

pression cylinder XN, and is printed upon its
reverse side by form cylinder L, thence over
the roller 27, and over the turning bar 28,
thence ont and under the rollers 106 and 107,
webs A, B ana A?, and
is associated between the rollers i00 and 101,
and all pass thence to the longitudinal fold-
ers 50 and 60; making four copies of sixteen
page papers, in delivery form, after being
slitted by the slitter 200. :

It will be understood that the above de-
seription relates to the webs printed at one
The webs A’, B,
A® and B®, printed at the other side of the
machine, follow the same relative course
throtigh the corresnonding printing mechan-
jsms. The elements of each are duplicates
of those described and are primed to distin-
%’uish the same, said webs being finally de-

ivered over the Iongitudinal folders 50" and
60" at the side of the macline opposite to the
folders 50 and 60. Tliis will give four more
copies of sixteen page papers in form, mak-
total : eapacity, by the arrangement
described, of eight coples of sixteen page
operation. » : .

Various modifications of the product may
be made, and I will explain how said prod-
one side: (the left side,
referring to -the drawings), the products
from the other side being duplicates by cor-
drrangements of the webs and
Thus, in making ten page
ers I use two full width webs A and B,
o half width web A2, giving, with corre-

- $

pa
an
The webs B? and B?,
M and N, are not
ages I use the webs
A, B and AZ, all 7ull width. As before, the
wehs B2, BY, and impression cylinders M

each side of the press. -

~and XN, are not used: In making fourteen

45 .
- “two half width webs
- fourths. width web AZ,

pages, I refer to use the folder side of the
press and only one of the longitudinal fold-
ers is used on each side of the press. I use
A and B, and a three-

which is slit by the

- slitter 400 (Fig: 3) and the two page part is

56

" making twenty-two pages I us
‘width web A, and thre

60

. _glitted by the slitter

1

turned over tke bars 401 and 402 (Fig. 5)
making a six page portion - associated with
the eight page portion from the webs A and
B. In making eighteen pages I use three
one-half width webs A, B and A% and one
three-fourth width web B3, slitted and as-
sociated similarly. In making twenty pages
T use two half-width webs A and B, and two
three-fourth width webs A? and D7 In
a one-half
ree threefourth webs
B, A® and B% In making twenty-four pages
T ‘use three full width webs A, B and A%,
400, and turned over
making thirty-two
slitting them-and
401 and 402, and

the bars 401 and 402. In
‘pages I use all the webs,
turning them over the bars

“the full width webs

-copies of ten page papers.

| width webs A’, B’ and A*

938,046

associating and folding them over one longi-
tudinal folder 50. L ’

The manner of associating the. webs on one
side and across the frame:cf the press-from
one side to the other will now
Located in the middle frame X are four
rollers 500, over which the webs from- one
side, say A/, B, &% and B3, pass from one
side to the other, and asscciated with the
webs A, B, Af and B, respectively.
where eight copiés are wanted an extra set
of longitudinal folders and carriers are used,

as shown in Fig. 7, at one side of the press,

the folders and carriers at the other side be-
ing idle, as will be understood, when the
webs are crossed from one part to the other.
And with respect to the capacities herein-
after mentioned, as well as those heretofore
referred to. the transverse folders and car-
riers Q and Q? are assumed to e those de-
seribed and claimed in my pending applica-
tion, Serial Number 354101 each of which
will cut and fold transversely two copies at
each revolution. In making ten pages 1
cross over with the half wid

four pages and associate it in the center of
A and B. then I cross
half width web A%, and associ-
ate it with the webs A® and B, giving eight
The webs B and
B¢ ave not used. In making twelve pages I
uise full width webs &, B and A and B, and
cross over and associate therewith the webs
A’ and A% making eight copies of twelve
pages. The webs B’ and B* are not used.
In making fourtcen page papers T use the
full width webs A and B, A®and B, and cross
over and associate therewith three-fourth
width webs A’ and A?, giving eight copies
of fourteen page papers. In making sixteen
page papers 1 use all full width webs A, D.
A2 and B2, and cross: over with the full
and B2, giving

over with the

eight ¢opies of sisteen page papers
side of the machine. In making eighteen
page papers-I- use the webs A and B. and
cross over with the webs A’, and a three-
fourths width web B’: then the webs A° and
‘B2, and cross -over with the web A? and
three-fourth width webh D, giving eight
copies of eighteen page papers at one side.
In making twenty pege papers I use the full
width web A, and B. cross cver with three-
fourths width wehs A’ and D': then the
webs A2 and I3, full width. =nd the crossed
over webs :\* ahd B?, of three-fourths width.
giving eight copies of twenty page papers
In making twenty-two pages I use the full
width webs .\, B A? and B2 and cross over
with fhree-fourths webs A’ and B'.
four copies of twenty-two pages. 1 do not
then use the lower primting mechanizm at
the right hand side of the machine.as it nay

be explained. =

Alsc 4

th web ', of ¢

at one-

aiving .
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be silonced by withdrawing the gear belween

the upper and lower decks. In making
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twenty-four page papers I use the full width
webs .\, B, A* and B2, and cross over with
the full width webs A’ and B’, giving four
copics of twenty-four page papers. In mak-

ing thirty-two pages I use all fuil width

‘webs, crossing over those on one side:to the
other and associate, cut and fold, giving four.

copies of thirty-two pages. A

Tt is to be understood that a set of longi-
tudinal folders.and extra carrier will be
used where eight copies are wanted, as
shown in Fig. %, the capacity of the folder
being four copies for each carrier. .As the
webs cross from one printing mechanism to
the other, the one at the right hand being
idle, the extra carrier and folders are used
instead.

Fig. 6 is a detail view of means for regis-
tering the webs. The rollers ¢* can shorten
or lengthen the webs by moving the crank
@®, which has a fulerum at «%, around the
roller ¢®, which is stationary. These means
can be applied at any or all of the pairs of
rollers 7, 8; 102, 103, etc. E
In Fig. 7, and also at the left end in Fig.

of longitudinal folders 50 and G0. This
folder is used when eight or more copies are
requived. The webs pass between the rollers
100 and 101, as before, thence the upper webs
pass between rollers 51 and 52, thence to
the longitudinal folders 53 and 54, and be-
tween the rollers 35 and 36, 57 and 38, to
the extra cutting and folding carrier Q%
thence to the rotary fly 39. The lower webs
pass down the longitudinal folders 50 and
60, as ordinary. The webs having passed
through the . printing mechanism, before
passing over the longitudinal folders 50 and
(0, are slit by the slitter 200, one-half of the
slit web passes over the lengitudinal folder
50 and the other over the folder G0, and
thence to the transverse folding, cutting and
delivery mechanism Q. Tt is to be under-
stood that when making papers of over four-
teen pages only one of the longitudinal fold-
ers 50 and 60, and 50" and 60°, are used on

each side.

50
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Fig. 3 shows the turning bars 6, 10, ¢’ and
10" in position to deliver the products to the
right and left sides of the press respectively.

‘When the products are to be crossed over

and delivered all at one side of the press, the
turning bars referred to Lave to be reversed,
that is, placed on the opposite diagonal, in
one part or set of the machine. so that. say,
the webs A7, B’, A* and B, inztead of being
delivered at that side of the press, ave turned
in.the opposite direction and passed over
the rollers 500 to association with the cor-
responding web on the other side of the
press. This association is illustrated dia-
grammatically in Fig. 2" :

Tclaim: ‘

1. In a ‘printing machine, in combination,

S LT

two sets of web-perfecting printing mechan-

isms arranged side by side, with cylinders
in the respective sets in line axially, and web
rolls feeding in at both the front and the
outer sides of the mechanisms, means to de-
liver the products from the outer sides of
each set respectively, and means to optivn-
ally associate and deliver the products from
both sets together, at the outer side of one
set. :
9. In a printing machine, in combination,
two sets of web-perfecting printing mech-
anisms arranged side by side, each set hav-
ing a plurality of printing couples, with the
cvlinders of the couples of the respective sets
in line axially, means to fed webs from a
plurality of rolls into the front and the
outer sides of the respective sets, means to
associate and deliver the product from each
set separately at the outer side thereof, and
means to optionally cross over the product

75

from one set and associate and deliver the

same with the product from the other set.

3. In a printing machine, in combination,
two sets of web-perfecting printing mechan-
isms arranged side by side, with cylinders in
oue set arranged endwise with respect to eyl-
inders in the other set, and means to cross
over and deliver the product of one set

_through the frame of both sets and with the

product of the other, including turning bars
locaied between the cylinders of the re-
spective sets, under the line of web travel
therebetween. .

4. In a printing machine, in combination,
two sets of weh-perfecting printing mechan-
isms in the same frame, each set having a
plurality of printing couples arranged one
above ine other, with cylinders in the re-
spective sets in endwise relation to each
other, means .. feed a plurality of webs to

‘the couples and teans to cross over, associate

and deliver the webs from the couples of one
set through the frame of both sets and with
the corresponding webs from: the corre-
sponding couples of the other set.

5. In a printing machine, in combination,
two sets of web-perfecting printing mechan-
isms arranged side by side in thesame fraine,
with eylinders in the respective sets in line
axially with each other, associating, folding.
and delivering mechanisms for the produet
of cach set. at opposite sides of the machine!
auxiliary folding and delivering mechanisins

at one side of the machine, and meansto cross

-over. the product of one set through  the

frame 1o the =ide having the said anxiliary
mechanisi=, A

6. In a printing machine. in combination.
four double printing couples arranged in
two sots standing elosely ~ide by =ide with
evlinders of the respective =efs in line ax-
iallyv, each couple consisting of two form
amd fouwr impression_evlinders in the same
planie. the couples being superposed in each
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set, means to associate and deliver the prod- | In testimony whereof I affix my signature;.
updt of fthe clouples of cach slet from the outer | in presence of two witnesses. :
side of each set respectively, and means to FOS x
optionally cross over, associate and deliver JOSEPH L. FIRM.

e product of the couples of one set with Witnesses: c
the product of the corresponding couples of W J. RoBINsoN,
the other set. ‘ : . b H. G. BatcHELOR.




