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elevation, showing the manner of prmtmg
~ and asseelatmg the webs to the dif

UNITED STATES

PaTeNT OFFICE.

JOSEPH L. FIRM, OF JERSEY CITY,

NEW JERSEY, ASSIGNOR TO THE GOSS
PRINTING PRESS COMPANY,

OF CHICAGO, ILLINOIS.

' DELIVERY APPARATUS FOR WEB-PRINTING MACHINES,

- SPECIFICATION forming part of Letters Patent No. 671,993, dated April 16, 190i.
Application filed October 26, 1894, Rerial No, 627,002, (Mo model.)

S - e s g W Rl —E IS EE—

v all whom it may conceiﬂ*@ B -
Be it known that I, J OSEPH L. FIRM, a citi-

zen of the United Stabes, and a resident of Jer- .
soy City, in the county of Hudson and State
of New Jersey, have invented certain newand

useful Improvements in Web Printing and

Delivery Apparatus for Web- Prmtlnﬂ' Ma~
chines, of which I;he followmg I8 a epemﬁea-

tion.
Figure 1 is a dlegrelllmatle section, in side

‘erent de-
Fig. 2 is a front eleva-

livery mechanisms.

tion of one of the formers for longitudinally

folding thedifferent websand a diagrammatic
side sectlon of the improved delivery mech-
anism. The former hereshown is the former

~aof Fig. 1, viewed from the right of said Fig.
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35

40

50

press.

1. Fig. 3 is a view similar to Fig. 2, ehomng
the web partly broken away. The former
here shown is the former b of Fig. 1, viewed
from the right of said Fig. 1
elevation, partly broken eway, showm{r mech-
anism for transversely folding and aseoeldl:-
ing the different webs to form the newspaper
or pamphlet Fig. 5 is a vertical section of
the same. Figs. 6, 7, and 8, are diagram-
matic views of the pertly-unrolled webs with

the position of the pages as they appear when

six pages have been printed’ upon them by a
press two pages wide. Figs. 9,10, and 11, in-

clusive, are the form-eurfa,ces of the venous

printing-cylinders developed to show the ar-
rangement of forms on them for printing four

coples of six-page papers on a two-page-wide

views of the formers showing the lonﬂ'ltudl-
nally-folded -webs passing to the rwhb and
left of the machine. FKigs. 15, 16, end 17, in-
clusive, show associated and felded papers.
Figs. 18 and 13?% are details of the mechan-

ism for operating the folding-blades and pins.

Fig. 19 shows the arrangement of the longi-
tudinal splitting and toldmﬂ* and superposing
and transverse folding epperetue a8 modi-
fied to accommodate the product of a press
four pages wide. Fig. 20 shows the modified
constraction wherein the carrier 1 contains

only one pair of folding-blades and one series

of pins and one Cllﬁblﬂﬂ‘-bldde Kig. 21 shows
the same conetruetlen but with - the lenm-

{ Tolding a plurality of webs pursuing a
1 stantlelly direct pathway. -

Fig. 4 is'aside
| tions.

Figs. 12, 13, and 14 are diagrammatic |

tudinal folder omitted and the web proceed-
ing direetly frow the roller 31 to the carrier I.

In my Patent No. 415,321, dated Novembeér
19 1889, filed Janua,ry 17, 1888, I described 4
meehme for printing; a,esocmmw cutting, and
sub-

In my Pd,tent No:
410,271, dated September 3, 1889, filed October

27, 1888 I described another form of machine
for pred ucing a similar result. In my Patent
No. 529,680, dated November 20,1894, filed No-
vember 9, 1899 I described still &nebhe1 form
of machine for aecomphshmu a similarresult.

Inall of said machines the control of the paper
and the speed of the machine and the perfec-

“tion of the work was more or less impaired by
the distances through which the papers ulti-

mebely to be folded together had to passin go-
ing from one operation to another, eepeelelly
when trav ellng‘ through separate peths and

also by the conditions under which the paper

was held while undergoing the various opera-
In my present machine I have sue-
ceeded in so arranging and constructing the
various parts as to obviate these difficulties,
and it is the object of the present patent to
secure jointly and severally the features of im-
provement which my present machine pos-
sesses over and above said patents, among
which may be prominently mentioned the fol-
lowing.
specification, description, and claims: From
the time that the several webs are separately
printed until they come together they trav-
erse a minimom distance, as shown in the
drawings, hereinafter referred to, only the
distance from the rolls 3,7, and 11 to the in-
termediate collecting-rolls 20 and 21. From

the time that the paper is again separated, as

by the splitting-knife, until it is brought to-
gether again it isseparated only so long asis
necessary to pass over the longitudinal fold-
ers and get together again, and during that
timeit is still attached to the web, or, in' other

| words, 1t remains separated only from the

time that it is split by the knife 31* until the
two parts come together again at theroller'.

The longitudinal cut,tin_g and longitudinal
folding are performed while the web is held
by substantially the same parts, (the roll

{31 and the formers adjacent thereto ,) and

Others will be apparent from the
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the transverse cutting and folding are per- | in Patent No. 529,680, dated November 20,

formed while the paper is held by substan-
tially the same pavt, (the carrier I',) so that
each cut and the fold parallel with it are

maintained in exactrelationship. Until the .

paperis upon the carrier-rollerI’, from which
it passesin receiving its final fold, it remains
ansevered from the web.

The object of my invention is to provide

new and improved means whereby the webs -

can be cut into sheets, folded, (or superposed
and folded,) associated, folded again, and
delivered 1in a more effective manner,
the advantages derivable being the making
of certain combinations possible on a two-
page-wide press.

In the drawings, D E F indicate three sets
of printing mechanisins adapted to print upon
a plurality of webs A B C. Each form-cyl-
inder, as here shown, is provided with two-
page forms abreast on each semicircamfer-
The printing mechanism D consists of
form- c}llndels 14 and impression-cylinders
2 3, as shown in Fig. 1. The web A passes
over the roller 19 to form and impression cyl-
inders 1 2, thence to impression and form eyl-
inders 3 4, thence to collecting-rollers 20 21,
thence between the tapes 26 27, that pass over
rollers 20 21 and 24 25, thence over the roller
31 to the former a, thence to the mechanisin
shown in Fig. 2. The web B passes over the
roller 32 to form and im pression cylinders 9
10, thence to the roller 33, thence under roller
34 to impression and form cylinders 11 12,
thence to the rollers 20 21 to be associated wit h
the webs A and C. The web C passes over the
roller 35 to form and 1mpression cylinders 5
6, thence over the roller 36 and under roller
37 toimpression and form cylinders 7 8, thence
between the slitting-rollers 43 44 to the col-
lecting-rollers 20 21 to be associated with the
webs A and B. The rollers 20 21 place the
longitudinal strips of the web C underneath
web A and on top of web B. One strip of the
web C 1s pasted to the under side of the web
A by paste supplied to the middle of web A
from vhe past-roller 42. The other strip of
the web C is pasted to the upper side of the
web B by paste supplied to the under side of
that strip of the web C from the paste-roller
41. The associated webs pass between the
tapes 26 27. Then the web A and one strip of
web C pass under the roller 24, over the roller
31, and under the roller 45 to the former a,
thence to the mechanism shown in Fig. 2.
The web I3 and the other strip of web C pass
over the roller 25, under roller 46, between
rollers 47 48, thence to the former b and to
the meehanism shown in Fig. 3. Thus may
be printed, associated, folded, and delivered
four complete copies of six-page newspapers
for each revolution of the four cylinders with-
out turning or reversing the webs.

The form-cylinders 1 4 812 5 9 are each
provided with inking devices 13 14 15 16 17
18, respectively, as shown in Fig. 1.

one of

671,993

1894, far applying paste to the webs A and C.
The same result may be accomplished by
splitting the web B longitudinally and asso-
ciating one strip of it with the web A and the
other strip with the web C, as shown in dotted
lines in Fig. 1, as I will next deseribe. In
this case the webs A and C travel in opposite
directions (each carrying with it one strip of
the web B) and the delivery takes place at
both ends of the inachine instead of all at one
end, as in the example before deseribed. The
slitting-knife of the roller 30 1s used to split
web B longitydinally into two different strips.
One of these strips will pass over the roller 21,
where it will meet the web A and associate
1tself with it, and pass between the tapes 26
27, under the roller 24, over 31 to the former
a and the mechanisin shown in Fig. 1. The

other strip of the split web B, as Shown in

dotted lines 49, passes between the rollers 22
23, where it meehs the web C, (which in this
1nsmnce is passing without bemﬂ' split from
cylinder 7,) over the roller 23, “and under
roller 22. Tapes 28 29 pass around the roll-
ers 22 23 3% 39 40. The web C and the strip
of web B pass together between these tapes to
the former ¢, thence to the mechanism shown
in dotted lines, which will be constructed
similar to Kig. 3. DBy plaunfr a former
(shown in dotted lines, Fig. 1) opposite the
rollers 24 25 the formers @ b can be dispensed
with by sending web A with one half web B
to former d and web C with the other half of
web B to former c.
I will next describe the folding and delivery
mechanism. | |
Fig. 2 illustrates the roller 31 and roller 45,
where the associated web A and one-half of
web C (which I have here lettered C') pass to
the former a. From former « the webs pass
between the rollers 50 51, where the webh A
is longitudinally folded a,r'ound the half-web
C'. Next the webs enter between carrier I
and tapes 52, which pass over the rollers 53
54 55. If the carrier I is in the position
shown 1n FKig. 2, when the leading end of the
webs arrive the impaling-pins 57 will retain
the leading ends of the webs on the carrier I
until they 1eaeh the proper point to be acted
upon by the folding-blades 59. Thereupon
cam 61 will act upon the lever 100 and re-
tract the pins 67 as the sheet is folded from
the carrier I by the folding-blades 59 between
the roller 62 and roller bd The roller 63 has
a grooved box 64 to coact with the knife 65
on carrier I, which knife will sever the webs
bransvexsely at the proper time, allowing the
cuts or sheets to pass on disconnected_ be-
tween the tapes 67 68, which pass over the
rollers 62 63 69 to the delivery-carrier H.
Here the leading ends of the sheets are canght
by grippers 70 or 71 and thence delivered to
the rollers 72 73 74 75 76 77 by the stops 78,
which rollers will deliver the product ready
for distribution. The carrier I may be pro-

I prefer to use the pasting device described | vided with two sets of retaining-pins, folders,
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3

and cutter s, each set bemg diametrically op | may be superposed upon the carrier I and all

posite the other, as shown in Figs. 2, 3, 5,
and 19, or the carrier I may be prowded with
only a single set of retaining-pins, folders,

and cutters, as shown in Figs. 20 and o1.

W here the carrier I has only a single set of
retaining-pins, folders, and cutters, it will
be constructed of one-half the dlameter that
it will have. when containing two sets.

Whether it contains one set or two sets the

folding-blades may be made to operate on
each . revolutmn of the carrier I or only on
alternate revolutions. When operated on
each revolution, the carrier I containing two
sets will trancsversely fold two cuts from the
webs on every revolution, but the carrier con-
taining one- set will transversely fold only
one cut from the web on each revolution.

When the folding-blades and pins are oper-
ated only on alternative revolutions of the
carrier I, the web will be wound twice around
the carrier; but the knife or knives operating
on each revolutlon will cut each lap as it is ap-
plied, and upon the alternate revolutions the

folding blade or blades will operate to fold |

‘18 mounted.
S and carries upon its opposite arm a pin 80,

folded together. Iwill nowdeseribe how this
is accompllshed J J represent the frame
for holding the shatt O of the carrier I, which
is driven by the gear-wheel K. On the op-

posite end of the carrier-shaft O is a gear L,

which engages with a gear M, which is fas-
tened to a shaft V. The gear M is narrower

than the gear L, and the bearings of the shaft

V admit of the endwise movement of it and
all parts carried by it without disengaging the
teeth of the gears Land M. Fixed to the in-
ner face of - the gear M 1is a diamond-shaped
cam W for wmkmw the folding-blades and
impaling-pins, Upou the shaft O is fixed the
gear N, which drives the gear P, turning on
the stud. R. Fixed tothe gear Pis acollar Q,
provided with a cirecumferential cam-groove
T. 82isa pin moved by thecam-groove T and
moving a rocker 81, upon one arm of which it
The rocker is pivoted to a stud

oxtending into the peripheral groove of the
wheel U, fixed on the shaft V. Now it will
be seen thbe when the shaft V occupies its

the two laps together instead of folding each | inward. position, as shown in Fig. 4, the dia-

lap separately, as in the case where they op-

erate on each-revolution.

Fig. 3 is aduplicate of Fig. 2 in all its parts
after the associated webs passdown the former
b through-the rollers 47 48, Fig. 1. In Fig. 3
the ha,lf of the web C Whlch 1S absoelated wmh
the web B is lettered C?to distinguish it from
the half C’ which is associated Wlth web A

. as shown in Fig. 2. |
The formers I prefer to use are l:he same as

those shown and described in PaJsent No.

529,680, dated Novembel 20 1894, and are

ma,de ot metal.

Fig. 4 is a Slde eleva,tmn of Fig. 5 showmn‘ |

mechanism for folding.(and superposing, 11‘;‘
desired) the associated: webs.
shafts carried by the earrier I and upon which
the pairs of folding-points 58 58 and 59 59>
are fixed. When either of these points is

swung into the rddlally-outward posu;mn of
58* in FKig. 5 1t will project into the opening

between Lhe rollers 62 and 63 and press the
paper on the-line of fold between those roll-
ers. 5o long, however, as the points occupy
the position shown at 59 592, Fig
will continue to accumulate on the carriers I,
because they will not be forced off of it be-
tween the rollers 62 63. ~Kach time, however,
that a sheet is placed upon the carrier it'will
be severed from the wéb by the knife 65 or
66; but it will still be- held onto the carrier
by the pins 56 or 57, because such pins are

not retracted until 'rhe revolution occurs:-on

which the folding blade or blades operate.
Therefore by pl'operly timing the intermit-
tent movementsof each of the pairs-of points
58 58* and 59 59* so,as to swing into radial po-
sition either during each revnlutlon of the

carrier I 01*.'--only-du-riing- each of a series of

revolutions each cut from the associated: webs

90 and 91 are

. 9, the sheets |

mond cam W will engage the rollels 84 and
85 on the cross-head v, fixed to the shaft 90,
and will hold the shaft 90 so as to bring one
of the folding-points into folding position.
It will do the same in passing the rollers 86
and 87 on cross-head ' of shaft 91. When,
on the other hand, the cam-groove T slides
the shaft V outward, as shown in Fig. 18, the
cam W will not engage either the studs 84 85
or 86 87. 94 is a fixed ring concentric with
the carrier I and surrounding the path of the
studs 84, 85, 86, and 87, so as to hold them in
the position shown at the top of Kig. 5, ex-
cepting at a point opposite the opening be-
tween rollers 62 and 63 a radial pocket is
formed in the inside of the ring, which pocket
in Fig. 5 is occupied by the stud 84. This
ring therefore permits the folding-blades to
be swung into the radial position (shown at
bottom of Fig. 5) by the diamond-shaped camn
W, but at all other points in the rotation of
the carrier I holds the foldin g-blades in the
inactive position. (Shown dtthet(}p of Fig. 5.)

Thus by timing the speed of the (-olla,-r Q

relatively to the speed of the carrier 1 the
cam W may be made to swing the folding-
points into position on every revolution or on
every series of revolutions of the carrier, as
may be desired. The relative speed of the
collar Q may be changed at any time by sub-
stituting for the gears N and P other gears of
dliferent dla,meters

" When it is desired to deliver the paper
folded at every one-half revolution of the
carrier I, the gear N may be removed from
the shaft O and the shaft V pinned at the
point- 83, whereby the cam W will engage

with the rollers 84 85 and 85 87 on the cross-

heads ¢ 94" of the folding-blades every one-
half revolution of’ the carr ier I, or the carrier

may be folded: separately or a series-of cuts 1 I'may be: Iconst.ructed in the first place with
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only a single set of folding, cutting, and pin-
ning mechanism, as shown in Figs. 20 and 21.
The leading end of the web or sheets, 1n case
they are required to be superposed, 1s re-
tained on the carrier I by means of pins 57,
which are carried by rod 97, carried by the
carrier I, parallel with its axis. The pins 57
pass through suitable bearings, in which they
are free to reciprocate, and project in their
outward position beyond the surface of the
carrier . Therod 97 is connected to the rock-
ers 100, pivoted to the studs 101, which are
also mounted on the carrier I. The rockers
hold the pins outward under the influence of
the springs 104. On the ends of the rockers
100 are rollers 106, which engage with cams
61, fast to the cross-headsy’. When the shaft
91 is turned by the cam W to fold the web or
sheets from the carrier I, it rocks the rockers
100, retracting pins 57 and releasing the web
or sheets. As soon as the cam W passes by
the pins return to their former position by
the action of the springs 104 antil withdrawn
again. 'T'he webs are severed or perforated
transversely into sheets by the projecting
knife 66, mounted 1n box 112 on the carrier I,
which works against the folding-roller 63,
which has a box 64, with a recess 114 to re-
ceive the edge of knife 66. This is very es-
sential, for if the web were continuously
wrapped around the carrier I while superpos-
ing the collected webs the knife would nof
cut the collected webs on account of their
thickness. In this construction the webs are
cut orsevered at every rotation of the carrier
I on every other transverse margin, as re-
quired, before superposing, leaving the cut
or cuts to be folded on the intermediate trans-
Verse margins.

By placing the carrier I parallel to the
printing mechanism the webs can pass di-
rectly from the roller 31 to the carrier I, as
shown in Fig. 21, when they will be cut and
folded or superposed, the cuts being on every
other transverse margin. The forms on the
printing-cylinders in this case will be placed
with theircolumn-rules parallel with the axes
of the different form-cylinders, the former
and folding-rollers 50 51 being omitted. This
product of the superposed and associated
pages may be increased in multiples of fours
indefinitely until the number of thicknesses
of sheets become too great to be handled by
the carrier I, thereby saving space for a ma-
chine running at a high rate of speed and
saving an extra cutting-eylinder and an extra
superposing-cylinder.

Figs. 6, 7, and 8 indicate partly-unrolled
webs A B C with different possible positions
of pages as they appear for six-page papers
on a two-page-wide press.

Figs. 9, 10, and 11 indicate the surfaces of
the different form-cylinders, showing the cor-
responding arrangements of the forms for a
six-page paper.

Figs. 12, 13, and 14 indicate the leading of |

1‘

671,993

to the different folding mechanism required
by the imposition of the forms arranged on
the printing mechanism. (Shown in Figs 9,
10, and 11.)

When the product is greater than six, eight,
ten, or twelve pages from the printing mech-
anism of a two-page-wide press, the associa-
tion will be accomplished by superposing the
different cuts or sections, the forms in this
instance being placed behind each other,
similar as shown and described in United
States Patent to me, No. 399,659.

Fig. 17 shows an assocliation of the differ-
ent webs—viz., for a forty-eight-page paper
four sections of twelve. When a printing
mechanism consists of four pages wide, the
longitudinal former and folders and the fold-
ing --carriers require to be duplicated, the
formers being placed side by side. In this
case all the webs or any two of them or the
whole of some and the half of others may be
brought together to one folding-carrier and
associated after the primary fold is made,
there to be superposed, if desired, and thence
delivered as one product. Such an arrange-
ment of the folding and superposing devices
is shown in Fig.19. The four-page-wide web
is split by the knife 31 with the halves a o',

which are folded longitudinally by the rollers

50 51 and 50* and 51*. Then they may be
combined by running both over the roller ¢
onto the carrier I', or they may be combined
by running both over the rollerz onto the car-
rier I. By running several full webs or full-
width and half or gquarter width webs on top
of each other over roll 31 a great number of
combinations can be effected at roll 7. Thus

if the strip a of Fig. 19 contains a half-web’

and a quarter-web and strip ¢’ contains two
half-webs there will be six pages coming si-
multaneously on strip a and eight pages com-
ing simultaneously on strip ', making, after
being folded by carrier I', the fourteen-page
combination. (Shown in Fig. 15.) For a six-
teen-page paper six pages may come from a
and ten from a', or vice versa; for eighteen
pages, six and twelve or twelve and six; for
twenty pages, eight and twelve or twelve and
eight; for twenty - four pages, twelve and
twelve. If after the pages are combined on
roller ¢+’ it is required to superpose successive
cuts or sections on each other to be associated
the second time, this may be done by the op-
eration of the carrier I', so as to superpose.
In the construetion shown in Fig. 19 it will
be observed that after thesimultaneous print-
ing on the web of a plurality of pages and af-
ter the longitudinal splitting and longitudi-

nal folding of the two strips the two strips

are caused to travel in the same direction
with and are associated with each other, and
as soon as they are associated they are re-
ceived by the carrier I', which they do not
leave until they receive their final transverse
fold and final transverse cut. By thus post-
poning the transverse cut until after the two

the webs after the longitudinal fold is made | strips have been associated and placed upon
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the carrier from which they are to be folded ]

I substantially prevent any difficulty arising

from irregularity of tension produced by con- .

ducting the strips to intermediate severing
mechanismm on their way to the folding-car-
rier,such as is shown in my Patent No. 529,680,

dated November 20, 1894.

I do not limit myself to the form of mech-
anism described, since I am aware that it may
be varied in construction and number of parts
to a great extent without departing from the

‘principle of my invention.

I claim—

1. In combination, a rotary carrier, the in-
verse folding-blades 59 and 592 pivoted there-
to and carried thereby, a device 57 for retain-
ing the leading end of the sheet or web, a le-
ver connected with said device, and 4 cam
connected with said blades whereby said de-
vicels moved as either of said blades is thrown
into folding position, substantially as de-
seribed. |

2. In a rotary press containing a plurality
of web-printing mechanisms and folding
mechanisms, in combination, the impression-

cylinders 2, 3, 7 gnd 11 arranged at the cor-

ners of a quadrilateral, a slitter located with-

in said guadrilateral whereby one of said

webs 1s split as it passes through said quad-
rilateral and guides whereby the two halves
of said split web are conducted out of said
quadrilateral at opposite sides thereof, sub-
stantially as described. |

3. In a rotary press containing a plurality
of web-printing mechanisms and two folding
mechanisms arranged on opposite sides of the
machine in combination the impression-eyl-
inders 2, 3, 7 and 11 arranged at the corners
of a quadrilateral, guides 20, 21 and 22, 23,
whereby one of the webs is conducted through
sald quadrilateral and a slitter located within
sald quadrilateral whereby said web is split

.as 1t passes through said quadrilateral, sub-
stantially as desecribed. |

4. In a rotary press containing a plurality
of web-printing mechanisms and folding and
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severing mechanisms, the folding mechan-
isms being located at opposite sides of the
machine in combination, the final impression-
cylinders, as 3, 7, and 11 arranged at the cor-
ners of a polygon, a longitudinal slitter, as
30, for one of said webs, as B, in its path from
the impression-eylinder 11, guiding méchan-
ism whereby one half of said slit web is con-
ducted through said polygon and associated

‘with one of the other webs, as C, and guiding

mechanism whereby the other half of said
slit web is associated with the other of said
webs, as A; each printing mechanism being
constructed to deliver its printed web into
the space within said polygon, substantially
as deseribed.

9. In a rotary press containing a plurality
of web-printing mechanisms and folding and
severing mechanisms in combination, the en-
trance-guides, as 19, 32 and 35 for the re-
spective webs located at the corners of a poly-
gon, the collecting-guides, as 20, 21, within

sald polygon, the printing mechanism of each

web being grouped between its entrance-guide
and said collecting-guide and each printing
mechanism being constructed to deliver its
printed web into the space between said
groups, substantially as described.

6. In combination, the rotary carrier I, a

folding-blade pivotally connected therewith,

the folding-rollers presenting an opening sub-

stantially radial to said carrier, a cam W, a

cam member 94 presenting a substantially
circular bearing-surface extending in a cir-
cle concentric with said carrier excepting at
a point adjacent to the opening between said
rollers, substantially as deseribed; whereby
the said folding-blade is held by said circular
member normailly in inactive position during
the rotation of said carrier but is swung into
radial position by said cam to codperate with
said folding-rollers.
JOSEPH L. FIRM,
Witnesses:
Mrs. R. S. JOHNSON,
A. H. BLAIR.
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