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1o all whom it may concern:

Be it known that I, JosgrPH L. FIrRM, a citi- |

zen of the United States, and a resident of

Jersey City, in the county of ITudson and
State of New Jersey, have invented certain .

new and useful Im
Machines,
fication. |
The object of this invention is to provide
a simple and efficient arrangement of form
and Impression eylinders whereby the weight
of the machine is reduced, while the capacity
of the machine for perfecting webs of vari-
ous combinations is maintained. |
The machine containsother
hereinafter set forth, which may be used in
connection with the foregoing improvement
or otherwise.” | o -'
~In the accompanying drawings, Figure 1 is
a diagram showing in end view the arrange-
ment of cylinders in rows for carrying out
one part of my invention.
in elevation showing cylinders 1, 2, and 3.
Iig. 3 is a detail in elevation showing eylin-
; ders 4, 5, and 6. Fig. 4 is a detail in plan
view showing cylinders 7, 8, 9, and 10. Fig.
9 18 a folding mechanism in side view. Fig. G
‘1s the same folding mechanism and a delivery
mechanism in end sectional view on the seg-
tion-plane = = of Fig. 5. Kig. 6* is a detail
looking from the left of Fig. 5, showing the
gears for driving the rolls 4041 42 43 and the
tape-wheels 66.
shows in plan view the arrangement of the
. frames in which the form and impression cyl-
inders are journaled. Fig. 9 shows the lon-
gitudinally - folded webs with the different
cuts indicated thereon. .
A, B, and C are three webs, two or more of
which are to be printed on and associated in
such manner as td enable them to be supplied
to the folder 21, so that preferably by such
folding and delivery mechanism as is shown
in Figs. 5 and 6 they may be delivered folded

provements in Printing-
of which the following is a speci-

- asaproduct of six, eight, orten pages or more.

Kach of the webs is in width equaltotwopages
~abreast. | |

The ecylinders employed in printing the

web A are numbered 7, 8, J, and 10.and are
arranged with their axesin a horizontal plane,
-the two impression-eylinders 8 and 9 ‘being

Improvements,

Fig. 2 is a detail

Fig. 7 is a detail. Fig. 8

|

Impression-ecylinders 2. and 3.

next to each otherand being flanked on either

side by the form-eylinders 7 and 10, which
are respectively inked by the inking mech-
anisms 37 and 38. - |
Only six eylinders are employed for print-
ing both the webs B and C. Three of these
cylinders, 1, 2, and 3, are arranged with their
axes in a plane, preferably vertical, and con-
sist of a form-cylinder 1, located between two
' The other
three, 4, 5, and 6, are located with their axes
in another plane, preferably vertical, and
consist-of an impression-cylinder 5 between
two form-cylinders 4 and 6.
inders 1, 2, and 3 are preferably in the same
horizontal planes, respectively, with the axes
of eylinders 5, 6, and 4. The form-eylinder
1is inked by the inking mechanism 27, lo-

cated outside of it, the form-cylinder ¢ by the

Inking mechanism 36 above the level of cyl-
inder 5, and the form-cylinder 4 by the ink-
Ing mechanism 39 below the level of cylinder
o. Thus if a plane be imagined passing
through the axes of form-cylinder.1 and im-
pression-cylinder 5 on one side of this plane
will lie impression-cylinder 2 and form-cyl-

The axes of eyl-

55

6o

70

75

inder 6, with its inking mechanism 36. On

the other side will lie impression-eylinder 3
and form-cylinder 4, with its inking mechan-
1sm39. Moreover, the polygon,in the bound-

aries of which lie the axes of eylinders 1 2
3 and 4 5 6, is-traversed in one direction

by the web B from its entrance at the guide-
roll 14, while' the same polygon is traversed
in the opposite direction by the web C from
it8 entrance at the guide-roll 14e,

The form-cylinders 7 and 10, as shown in
Fig. 4, are each of a length- corresponding
with the width of web A and of the diameter

requisite for carrying two page-forms abreast

on each semicircumference. For example,
the cylinder 7 carries the page-forms a b ¢ d

-

and the cylinder 10 carries the page-forms
efqgh. '

The length of form-eyl'in_de_r 1, as shown in
Fig. 2, is double the width of the web B, and

It carries four page-forms abreast on each

semicircumference,or eight page-forms in all,
which are lettered ¢ j k' Il m n o p. -
- The length of form-eylinder 6, as shown in

bele

90

935

100

- Fig. 3, corresponds with the width of the web
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- B, and it carries two page-forms abreast on
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each semicircumference, making four in all,
which are lettered q, 7, s, and &. |

The length of form-cylinder 4 corresponds
with the width of the web C, and it carries
two page-forms abreast on each semicircum-
ference, which are lettered v v w « in Fig. 3.
The impression-eylinder 5 in length corre-
sponds with the combined lengths of cylin-
ders 4 and 6, so that it codperates.with both
of them.

The arrangement of the cylinders 18 such
that if a plane were passed through the ma-
chine perpendicular to the axes of the cylin-
ders and in the margin at the middle of form-
cylinder 1, between the forms thereon, on one
side of said plane would lie the form-cylin-
ders 6, 7, and 10 and impression-cylinders 2,
8, and 9 and on the other side of said plane
would lie the form-cylinder 4 and impression-
cylinder 3, while form-cylinder 1 and impres-
sion-cylinder 5 would each lie one-half on
each side of said plane.

The cylinders arranged as above described
are journaled in frames or uprights 70, 71,
and 72, as shown in plan view in Fig. 8. In
Fig. 8 the webs in the act of being printed
are omitted; but that portion of the web C
which is shown as returning underneath the
inking mechanism 39 in Fig. 1 is shown in
Fig. 8 as advancing in the direction of the

arrows totheturning-bar73and thence trans-
versely through an opening in the frame 72

to the turning-bar 74, by which last turning-
bar it is turned so as to run parallel with the
webs A and B, the three webs being associ-
ated, as shown in Fig. 1, between the rollers
75and 76, whence they run together between
the rollers 19 and 20. 'Thus when the three
webs reach the rollers 19 and 20 each web

will have the imprint on each side of two

pages abreast, with the columns running
lengthwise of the web and a longitudinal
margin extending longitudinally along the
middle of each web. 'The pages on one side
of this longitudinal margin constitute the
first half of the product and the pages on the
other side the last half, and the pages are 8o
arranged relatively to each other that it only
requires to make a fold on the longitudinal
margin for the purpose of making the prod-
uct in regular book or newspaper form.

The longitudinal -folding mechanism by
which the three webs which emerge from be-
tween the rollers 19 and 20, printed and as-
sociated, as before described, are folded may
be as follows, referring to Figs. 5 and 6: 21
is the ordinary V-shaped frame or former,
over which the associated webs pass to the
folding-rollers at its apex. Instead of using
the ordinary folding-rollers I employ at the
apex a pair of wheels 40 41 at the crease,
which are so short as to contact with the pa-
per only on the longitudinal margin a on op-
posite sides of the fold, and I employ another
pair of wheels 42 43, so short and so located
in line with the base of the former 21 as to

only come in contact with the paper on the
longitudinal margins b b’ next the two edges
which are brought together. Thereby the 7a
folding-wheels are so located that they do not
come in contact with the ink on the printed
portion of the longitudinally-folded web, and
by coming in contact only with the unprinted
margins the ink is prevented from offsetting 75
ontosaid folding-wheels. Todrive and prop-
erly adjust said folding-wheels, the following
constriction may be employed: The wheel
40 is fixed upon a shaft 47, so mounted as to
be capable of sliding axially in its bearings. 8
The axial adjustment of the shaft 47 is con-
trolled by hand-wheel 49 through a shipper-
rod 49*. The wheel 41 is fixed upon a shaft
51, so mounted as to slide axially in its bear-
ings, and the axial adjustment of which i3 8

controlled by hand-wheel 49’. In Fig. 5 only

one of these shows, as both are in the same
horizontal plane. The wheels 42 and 43 are
fixed, respectively, to the shafts 48 and 48/,
each of which shafts is free to slide axially o
in its bearings and each of which is controlled
as to axial adjustment by its respective hand-
wheel and shipper-rod, as 50 and 50°, only
one 'of which appears in IFig. 5 for the reason

given above. By such means the operator 9

may adjust axially the shafts 47 51 and the
shafts 48 48’ while the machine is running in

such way as to cause the wheels to overlap

the paper on the margins to the required ex-
tent. Theshafts 47, 51, 48, and 48" are driven 1

from the shaft 90 of carrier 51 as follows: 54’
is a gear-wheel fixed on the shaft 90 and
which drives an intermediate broad - faced
gear 93, which drives gear 46, fast on shaft
48, which drives gear 46', fast on shaft 48', 1
which drives broad-faced intermediate gear
45, which drives gear 44, fast on shaft 51,
which drives gear 44, fast on shaft 47. DBy
having theintermediate gears 93 and 45 broad-
faced permits of the axial adjustment of the r
shafts 51 47 and 48 48’ before described. The
gear 66', fixed on shaft 91 of tape-wheel 66, is
driven from the gear 54’ by the intermediate
gear 92.° The folding-wheels 40, 41, 42, and
43 I prefer to make of brass, so as not to have
slipping contact, or they may be covered with
rabber or leather for the samme purpose, as
indicated in Fig. 6 by heavy lines. The
wheels 42 and 43 are of a little greater diam-
eter than the rolls 40 and 41 to draw the 1
edges of the web close to the former 21, as
indicated by the arrows 96. The difference
in diameter between the whedls 42 43 and the
wheels 40 41 is exaggerated in the drawings
for the purpose of illustration. The proper 1
difference is very slight and must be deter-
mined Dby the constructor, so as by the
greater surface speed of the wheels 42 43 to
draw the edges of the paper close totheformer
without requiring undne slip between the t
paper and the wheels 42 and 43, having in
view the fact that the paper will stretch more
at these edges than at the folded margin, in

contact with which the wheels 40 and 41 conae,
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should bein advanee of the wheels engaging
the edges.
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It will be'seen that the wheels 40 and 41 act |
‘upon the paper beforeit ig acted upon by the

wheels 42 and 43, so that the erease is made
at the fold before the edges of the paper are

forced together. This mode of operation is

very much to be preferred for producing the
proper conditions, or, in other words, it is
very much to be preferred that in the path

If desired, the wheels 42 and 43
may be transferred to the position shown by
dotted lines at 422, Fig. 5. \

anistn by which the webs are treated after
emerging from the mechanism before - de-

seribed may be of the construction shown in

Fig. 6, which is capable of delivering the
products either without or with the superpo-

sition of succeeding cuts upon one another.

- When no superposing is desired, the forward

edge of the longitudinally-folded webs will be

~ pinned upon the pins 53, borne by the carrier

30

54, which rotates in the direction of the ar-

row placed upon it in the drawings. When
.this carrier has rotated to the position shown
in Fig. 6, the folder will fold the webs trans-

versely between driven folding-rollers 56 and
o7. As the webs are drawn between these
rollers the knife 58, which is borne by the
carrier 54, acting against the matrix 59, borne

by the folding-roller 56, will cut the webs
transversely, and the transversely-folded cut

- thos made will be received by the tape 60

35

40

50

62 and 64, past the
5%

transversely-folded cuts.

and after passing over the eylinder 61 will be
deposited upon the delivery-table 622,
carrier 54 may have a pinning, folding, and
transversely-cutting mechanism on each semi-

circumference, as shown, and may therefore

be employed to deliver at each rotation two
| If, however, it be
desired to superpose the cuts upon one an-
other before transversely folding them, the
first eut that comes along and is pinned by
the pins 53, (which for convenience I will des-

ignate as‘‘cut” aon Fig.9,) afterreaching the

position of those pinsshown in Fig. 6, instead
of being immediately folded by the folding-
knife 55 will, by permitting the folding-knife
9o to-remain at rest and operating only fold-

1ng-knife 69, be advanced onto the tape 62
and stripped from the pins 53 by the strip-

per 63 and thence passed between the tapes

until by the guide-roller 65 and finger 7¢

-its forward end is pressed again in contact

6o

with the surface of the carrier 54; .but while
this cut has thus been makin g an excursion
away from the carrier 54 and back again the
speed of the tapes 62 and G4 has been such
that when its forward end is a second time
pressed in contact with the carrier 54 it is
impaled not upon the pins 53, by which it was
first impaled, but by the pins 67.- The car-

rier therefore makes one rotation between
pins
below the carrier and when it is received by

the time when the cut leaves one set of

the fold

The

‘tain

guide-rollers 65 and 66, .

the otherset of pinsabo ve the carrier. - More-

over, during said excursion of cut a cut b has

been impaled by pins 67 and instead of being

permitted toadvance onto the tape 62is by the
attendant torn off of the carrier and thrown
away. Still, during the said excursion of cut
athe cutcisimpaled on pins 53 and advanced

onto the tape 62, 80 as {0 start upon the same
excursion as cuf a, with a space between it
and cut a equivalent to one-half the rotation
of the carrier 54. Therefore when cut o has
finished its excursion and become impaled

_ . } on pins 67 in the position of those pins shown
The transverse folding and delivery mech-

in Fig. 6 it will be carried forward by those
pins, which will impale the forward end of
cut a’'on topof cuta.. Then the folding-knife
69 upon coming opposite the opening between
folding-rollers 56 and 57 will force the cuts
a and a’ between the rollers 56 and 57, so'as

side of the eut a’. The cut d, which follows
d’,'will be impaled by pins 53 and started on

| the same excursion already described for cut
a, being a distance behind the cut ¢ equiva-

70

75.

30

to fold them transversely, with the eut ¢ in- .

9o

lent to one-half the rotation of the earrier 54.

The cut ¢ lupon. finishing its exeursion will

have its foward end impaled by the pins 67,

and sald pins will carry it forward and im-
pale on top of it the cut ¢' and will earry the
two superposed cuts forward until they are

folded between the rollers 56 and 57 by the

folding-blade 69, with the cut cinside of the

{eut ¢. Thus the operation will continue in-
| definitely, each alternate cut going on the

excursion and each. intermediate cut being
folded outside of one of the cuts that has been
on the excursion referred to. Therefore in
printing the pages the cut a will contain
pages 13 to 24 and the cut @' will contain
pages 1 to 12. Cat ¢ will contain pages 13 to
24 of another production and eut ¢’ will con-
pages 1to12. The cut forming the first
half of the production will always be the
third removed from the cut constituting the
last half. | B

"In Fig. 9 the pins 53 and pins (67 are shown
by dots. The lines of transverse cut are let-
tered x and the lines of transverse fold are
lettered y. The rollers 77, 78, 66, and 65,
which, together with roller 70, carry the tapes
62 and 64, are positivelvdriven from the shaft
of carrier 54 by gears, as indicated in Fig.
6. Rolls 80 and 31 are mounted upon shafts

positively driven as above and between the

wheels earrying the tapes 62 and ¢4, whieh
are loose upon the same shafts.
eral speed of the rolls 80 and 81 is greater
than that of the. tapes, and their shafts are

‘movable toward and from each other, so that

the web may be gripped between them and
huarried forward, if desired. o
I claim— | h

1. In a printing-machine, in combination,
the form-cylinder 1, carrying a plurality of
forms abreast for the pages of the same prod-
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uct, the cooperating impression-cylinders 2
and 3 on oppositesides of a plane cuttingsaid
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cylinder 1 transversely to its axis, mechanism | of e¢ylinderslandb and cylinders 2 and 6 and

whereby two webhsare guided to said cylinders
on opposite sides of said plane, mechanism
whereby one of said webs is conducted across
said plane and onto the other web, and mech-
anism whereby the printed webs are folded
one inside of another, substantially as de-
scribed. | |

2. In a printing-machine, in combination,
the form-eylinder 1, carrying a plurality of
forms abreast for the pages of the same prod-
net, the parallel impression-cylinder , theim-
pression-cylinders 2 and 3 cooperating with
cylinder 1 on oppositesides of a plane cutting
the same transversely toits axis, the form-eyl-
inders 4 and 6 cooperating with cylinder 5 on
opposite sides of said plane, and mechanisin
whereby the printed webs are folded one in-
side of another, substantially as described.

3. In a printing-machine, in combination,.

the form-cylinder 1, carrying a plurality of

forms abreast for the pages of the same prod-

uct, the parallelimpression-eylinder 5, theim-
pression-cylinders 2 and 3 codperating with
cylinder 1 on opposite sides of a plane cutting
said cylinders 1 and 5 transversely to their
axes, the form-cylinders 4'and 6 cooperating
with eylinder 5 on opposite sides of said plane,
and the form-cylinders 7, 10 and impression-

cylinders 8, 9 all arranged on one side of said

plane, and mechanism whereby the printed
wehs are folded one inside of another, sub-
stantially as described.

4. In a printing-machine, in combination
the form-cylinder 1, carrying a plurality of
forms abreast for the pages of the same prod-

uct, the parallel impression-cylinder 5, the im-

40

45

50

95

60

pression-cylinders 2 and 3 codperating with
cylinder 1 on diametrically-opposite sides
thereof and on opposite sides of a plane cut-
ting said eylinders1and 5 transversely to their
axes, the form-eylinders 4 and 6 cooperating
with said eylinder 5 on diametrically-opposite
sides thereof and on opposite sides of said
plane, and mechanism whereby the printed
webs are folded one inside of another, sub-
stantially as described.

5. In a printing-machine, in combination,
the form-cylinder 1, carrying a plurality of
forms abreast for the pages of the same prod-
net, the impression-cylinders 2 and 3 cooper-
ating with said cylinder 1 on diametrically-
oppositesidesand on opposite sides of a plane
cutting said eylinder 1 transversely toitsaxes,

and mechanism whereby the printed webs are

folded one inside of another, substantially as
described. ~

6. In a printing-machine, in combination,
the form-cylinder 1, carrying a plurality of

forms abreast for tho pages of the same prod-

uct,the parallel impression-cylinder 5, impres-
sion-cylinders 2 and 3 coiperating with eyl-
inder 1 on opposite sides of a plane cutting
said evlinders 1 and 5 transversely to their
axes, the form-cylinders 4 and 6 cooperating
with eylinder 5on oppositesides of said plane;
the planes, respectively containing the axes

cylinders 3 and 4 being parallel with one an-
other, and mechanism whereby the printed
webs are folded one inside of another, sub-
stantially as described. |
7. In a printing-machine, in combination
the form-cylinder 1, carrying a-plurality of
formsabreast for the pagesof the same prod-
uct, the impression-cylinder 5, the impression-
cylinders 2 and 3 cooperating with cylinder 1
on opposite sides of a plane cutting said cyl-
inders 1 and 5 transversely to their axes, the

form-cylinders 4 and 6 codperating with cyl-
plane; the

inder 5 on opposite sides of said
planes containing the axes of cylinders 2, 1
and 3 and of cylinders 6, 5 and 4 being paral-
lel with each other, and mechanism whereby
the printed webs are folded one inside of an-
other, substantially as deseribed.

3. In a printing-machine, in combination
the form-cylinder 1, carrying a plurality of
forms abreast for the pagesof the same prod-
uct, the parallel impression-cylinder 5, the
impression-cylinders 2 and 3 codperating with
cylinder 1 on opposite sides of a plane cut-
ting said eylinders 1 and 5 transversely to
their axes, the form-cylinders 4 and 6 coop-
erating with cylinder 5 on opposite sides ol
said plane, the form-cylinders 7 and 10 and
impression-eylinders 8 and 9 all arranged on
the same side of said plane with the cylinders
2 and 6, mechanism whereby three webs are
cnided respectively to the cylinders 7, 3, 9,
10, the dylinders 2, 6 and the cylinders 3, 4,

‘mechanism whereby one of said webs 18 con-

ducted across said plane and associated with
the other two, and mechanism whereby the
printed webs are folded one inside of another,
substantially as described. |

9. In the folding mechanism of a printing-
press the combination of a former with two
sets of folding-wheels engaging respectively

‘the folded and marginal edges of the sheet

after leaving the former, the set engaging
the folded edge being placed in advance of
the other set to engage and fold the paper
while the marginal edges are still separated.

10. In the folding mechanism of a printing-
machine in combination, a former, folding-
wheels 40, 41 located near the apex of the
former and confined in their operation sub-
stantially to the margin adjacent to the fold
and folding-wheels 12, 4}, located substan-
tially in line with the base of the former and
confined in their operation substantially to
the margin adjacent to the edges; said wheels
42, 43, having higher surface speed than said
wheels 40, 41, substantially as desecribed.

11. In the folding mechanism of a printing-

| machine in combination, a former, folding-

wheels 40, 41 located near the apex of the
former and confined in their operation sub-
stantially to the margin adjacent to the fold
and folding-wheels 42, 43, located substan-
tially in line with the base of the formerand
confined in their operation substantially to
the margin adjacent to the edges and moch-
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anism whereby said wheels Inay be axially
adjusted during the operationof the machine,
substantially as deseribed. o |
12. In combination, a carrier, as- 54, two
sets of holding devices mounted thereon, as
the pins 53and 67, mechanism whereby a web
isconducted tosaid carrier,mechanism where-
by a cut from the web, as a,isconveyed away
from and returned tosaid carrier ; the move-
ment of the said parts being so timed that
the forward edges of said eut @ and of the in-

coming web are successively secured by one |

of said sets of holdingdevices to said carrier :
and mechanism wherebysaid cut a and a cuf,
as a', from said inecoming web are folded to-
gether off of said carrier: said set of retain-

ing devices positively engaging with the paper |

50 that the leading edges of such cuts a and

o' are in register when the foldin g takesplace, |

substantially as described. - |

13. In a printing-machine folding mechan-
ism, in combination, the folding-rollers 56 and
o7, a carrier 54, a folding-blade mounted upon
said carrier, conveying mechanism on the op-
posite side of said carrier from said folding-
rollers whereby a cut from a web may be eon-
veyed away from and returned to said car-
rier to be associated with another cut from
the same web; the point at which said cutis
returned to the carrier being in advance of
the point at whieh the cut to be associated
with it from the incoming web reaches the
carrier and holding mechanism whereby said

first-named cut is held to the earrier before

being associated with said last-named cut,
sald holding mechanism positively engaging

the associated cuts so that the leading edges |

of such cuts are in register when the folding
takes place, substantially as deseribed.

14. In a printing-machine folding mechan- |
|

i1sm, in combination, the carrier o4, the fold-

in g-blda,de and twosets of pins mounted there-

on, mechanism whereby a cut is conveyed

away from and returned to said carrier; the
sald pins and said mechanism being so ar-
ranged that the cut is returned to and held
on the carrierin advance of being associated

pins positively engaging the associated cuts
80 that the leading edges of such cuts are in
stantially as deseribed.

15. In a web-folding apparatus, in combi-
nation, thé carrier, guides. for
web thereto at a point, guides for conducting
a leaf away from and back to said carrier at

a second point less than a cycle of movement

O

presenting a

45

‘with another euat from the incoming web, said

register when the folding takes place, sub- _

55

removed from the first point, means whereby

said leaf is fastened to the carrier at said sec-
ond point and whereby the web is subse-
quently fastened to the carrier over said leaf

at said first point, said means of fastening

O0a

| positively engaging the paperso thatthelead-

i or while the marginal edges are

ing-wheels engaging respectively

| Ing edges of the associated cuts are in regis-
ter when the folding takes place, substan-

tially as deseribed. |
16. The combination with the longitudinal
folder of a printing-press of two sets of fold-
| the oppo-
site edges of the folded web, the set which en-
gages the folded edge of the web being placed
to engage the web in advance of the other set.
still sepa-
rated. | o
Signed at New York, in the county of New

7°I
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| York and State of New York, this 13th day

of November, A. D. 1896._ N |
' - JOSEPH L. FIRM.
Witnesses: -

CHAS. J. RATHJEN,
J. E. GREER.
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