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To all whom it may concern :

Be it known that I, EDWARD L. FORD, of
the city, county, and State of New York, have
invented an Improvement in Duplex Printing-
Machine and Folding Apparatus Combined,
of which the following is a specification :

This invention consists in the combination
of mechanisms which produce two or more
perfected. printed sheets, associate the same
together, and simultaneously fold and deliver
them as one product.

It also consists in the combination of multi-
plex printing mechanisms and a folding mech-
anism, whereby the products of said printing
mechanisms are brought together and folded
one within the other to form a book or book-
‘like package.

It also comprises a method of operation and
various auxiliary devices, all of which are too
particularly hereinafter pointed out to need
preliminary deseription here.

An apparatus embodying one form of the
invention is fully illustrated in tbe accompa-
nying drawings, and will now be particalarly
described.

In said drawings, Figure 1 represents a side
elevation; Fig. 2, a plan view ; Fig. 3, a cross-
section taken on line x # of Fig. 1; Fig. 4, a
longitudinal seetion ; Figs. 5 and 6, details of
the rotary cutting and folding mechanism;
Fig. 7, a side view of the gearing connecting
the last folding-rollers; Figs. 8 and 9, obverse
and reverse sides of the pasted sheet; Figs.
10, 11, and 13, diagrams showing the modes
of folding; and Fig. 12, a section of a folded
sheet. '

The embodiment of this invention herein
illustrated shows two printing mechanisms,
which are of the well-known coustruetion ot
web-perfecting machines, printing webs of
paper of the same width.

One of said machines consists of type-cylin:
‘ders 21 22 and impression-cylinders 23 24,
which are arranged in a horizontal plane
-and suitably journaled in operative contact in
the frame-work. The type-cylinders are each
furnished with inking apparatuses of a well-
known construction, of which one each of the
form-inking rollers is shown, the same being
marked 2526. These typeandimpression eylin-

ders are geared together by toothed wheels 66
67 68 69, so as to run with uniform surface
speed, and are driven by a pinion, 27, on a
driving-shaft, '

Below the said cylinders are arranged. three
cylinders, 28 29 30, each provided with fold-
ing devices, and the cylinders 28 29 are fur-
thermore provided with a eutting mechanism,
the said cylinders thus constituting a rotating
cutting and folding mechanism, the. construe-
tion and operation of which will be fully set
forth in the description of the operation of
the apparatus. These cylinders are geared
together by toothed wheels 63 64 65, so as to
run in unison, and are driven from the type-
cylinder 22 by a train of gears, as is seen in
Fig. 1. A pair of calendering-rollers, 41 42,
are also operated by this same train of gears;
but, in practice, they will preferably derive
motion direct from the main shaft, as may the
cylinders 28 29 30,

The second printing - machine consists of -
type-cylinders 31 32 and impression-cylinders
33 34, arranged one above the other in pairs,
and supplied with inking apparatuses of ordi-
nary construction, as in the first machine. It
also comprises a cutting mechanism consisting

of cylinders 19 20, carrying, respectively,

male and female cutting-instruments. These
cylinders 31 33 and 32 34, as well as the cut-
ting-cylinders 19 20, are geared together, to
run in unison., They are connected by inter-
mediate wheels 1 2 3, and are driven from the
first machine by a bevel-gear, 10, on the shaft
of the.lower cutting-eylinder 20, which en-
gages with a bevel-gear, 60, on a shaft, 38,
connecting, through bevel-gears 36 37, with
the driving-shaft of the eylinder 28 in the first
machine.

The other parts of these machines not par-
ticularly hereinafter described will be readily
understood from a description of the opera-
tion of the mechanisms now to be set forth.

Acrollof paper, 39, which may restupon brack-
ets made so that the roll can be traversed end-
wise to keep the travel of the paperin proper po-
sition for receiving the impression, as isusually
done, may be led over damping-boxes, which
will damp one or both sides of the paper by
means of a number of small jets fixed in pipes
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attached to the inside of eacﬁ box, which latter ! This sheet, doubled at the proper point, (one-

are made large enough to receive the waste
water; or the damping apparatus may be of
any other common construction. The web of
paper, in passing into the machines, may then
be carried into contact with the surfaces of
steam-heated eylinders, which will cause the
water to thoroughly permeate the paper.

The web is passed over and under leading-
rollers, and between the type and impression-
cylinders 21 23, passing through which it re-
ceives its first impression upon oune surface.
The cylinder 23 is surmounted by a paste-box,
44, hung in a frame, which, by meansof a lever,
55, and cam 56, is lifted and dropped at proper
intervals to cause the pasting-wheel to deposit
a line of paste for a suitable distance upon
the proper margin on the side of the web, as
in Fig. 8, where the heavy mark 71 illustrates
the line of paste thus deposited upon it. The
printed web is then led between the impres-
sion-cylinders 23 24, and by suitable rollers
is guided with its opposite side uppermost un-
der a second pasting apparatus, consisting of
a paste-box, 45, which is hung in a swinging
frame operated in like manner as the first, and
which is lifted and dropped to deposit the
line of paste 70 for a suitable distance along
the proper margin upon the opposite surface
of the web, as is seen in Fig. 9.

The web is thence led between the type and
impression cylinders 24 22, and receives its
second impression upon its opposite surface.
Thus printed upon both surfaces and pasted
along the proper margins, it is directed to the
cutting and folding cylinders 28 29 30, passing
between the cylinders 28 29, as in Fig. 4,
where its end is severed by the cutting-
blade 4 set in the periphery of the cylinder
28, and working into a slot, 5, in the cylin-
der 29.

The eylinder 28 also carries a creaser, 6, as
does the cylinder 29, which devices are hung
upon shafts and rocked by means of cams.
The cylinder 29is also provided with a nipping-
jaw, 7, as is the cylinder 30, which devices are
hung and operated in like manner to the creas-
ers 6. When the eylinders have so far re-
volved as to carry a suitable length of the
web through them, the creaser 6, carried in
the cylinder 28, is vibrated by its arm 8 fol-
lowing the cam 9, against which it is held by
a spring, and doubles or wipes the web into
a recess in the eylinder 29, against one gide of
which the doubled edge ot the web is pressed
by the nipping-jaw 7, which is quickly vibrated
into an open position- by the high part of its
operating-cam to thus receive it, and quickly
closed to nip the doubled edge of said web as
the creaser 6 is withdrawn by its cam and the
continued rotation of the cylinder 28. Thus

seized, the web is ecarried around the cylinder
29, and between it and the cylinder 30, and
when the proper length has passed between
the cylinders 28 29 the cutter 4 again comes
into operation to sever it and form a sheet.

third its length in this instance,) is carried by
its folded edge, which is held by the nipping-
jaw 7, between the cylinders 29 30 until the
appropriate point of it is in proper position
berween them, when the creaser 6 in cylinder
29 comes into operation upon it, and doubles
it on a line parallel with the first fold into a
recess in the eylinder 30, where it is seized by
the nipping-jaw 7 of that cylinder, the nipping-
jaw 7 of the cylinder 29 releasing its hold upon
the leading-edge or first fold at the proper
time to permit the said sheet to be carried
around by its second folded edge by the
nipping-jaw of the cylinder 30.

As the sheet passes between the cylinders
29 30, as in Fig. 10, the surfaces of its two
free ends are lapped together, and caused to
adhere along the pasted line 70, and when
a-second time folded its free ends are again
lapped together, and caused to adhere on the
pasted line 71 as it passes between the cylin-
der 30 and the rolleér 43. The cylinder. 30 de-
livers the twice-folded slieet to carrying-tapes
52 53, the nipping-jaw 7 of cylinder 30 releas-
ing the sheet at the proper time.

The tapes 52 extend from a roller, 43, to the
roller 40, and overlie the folding-rollers 11 ;2,
and the tapes 53 run around the cylinder 30,
under the folding-rollers 11 12, and over a
roller, 59, the two sets thus leading from the cyl-
inder 30 to the said folding-rollers 11 12, which
comprise, in part, the mechanism for impart-
ing to the sheet its third fold, which is made
at right angles to the preceding folds, as fol-
lows: The tapes 52 53 convey the twice-folded
gheet out over the folding-rollers 11 12,against
a gage, 1, and under the folding-blade 13,
which blade may be a rotating device, but is
shown as a vibrating blade fast upon a shaft,
which is rocked by an arm, 47, extending from
it into contact with a cam, 48, on the shaft
38. It acts to double the sheet in its center
through the rollers 11 12, which are geared
together, and driven by a train of gears
meshing with the toothed wheel 49 on the
shaft 38. .

The web 54 from the second machine passes
from a reel hung in a like manner to that in
the first machine, is led uver guide-rollers,
and between the type-cylinder 31 and impres-
sion-eylinder 33, to receive its first impression
around the latter, and then between the sec-
ond type:cylinder 32 and impression-cylinder
34, by which it is printed upon its opposite
surface. It is then led between the cutting-
cylinders 19 20, which sever it into proper-sized
sheets, which are carried by means of endless
tapes 16 18 under a paste-box, 17, and be-
tween the leading tapes 53 and a companion
set, 57, which introduce it over a pair of fold-
ing-rollers, 14 15, and against a gage, 58, and
under the foiding-blade 13, where it lies in a
plane just beneath that occupied by the pro-
duct of the first machine. The products of the
two machines in this manner arrive almost
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simultaneously in position, one above the
other, over the folding-rollers 11 12 14 15
and under the folding-blade 13. The said
blade then descends and doubles the two to-
gether, and unites them by the pasted lines

upon their binding-margins, thus completing -

a bound book, which is delivered out of the
machine.

In passing from the cutting-cylinders 19 20
to the folding-rollers, the sheets from the see-
ond printing-machine are carried by tapes 53
57, which are driven by rollers which are
speeded above that of the printing-machine,
and thus advance the incoming sheet at such
speed as will separate it from the end of the
web, and permit it to enter the folding-ma-
chine and be folded before the succeeding
sheet is in like manner received, thus pre-
venting one sheet from interfering with an-
other, and the folding-machine from becoming
clogged.

Themechanism thus far described is adapted
for the production of a printed book consist-
ing of one sheet of twelve pages folded sev-
eral times to form the body, and of a sheet of
four pages forming the cover of said book,
which latter sheet is carried into the appa-
ratus which imparts the last fold to the two
sheets, so as to underlie the first and to be
doubled with it to form a completely-folded
product consisting of two separate sheets.

The mechanisms may be adapted alike to
newspaper and book work. In the former
case a large-sized main sheet may be com-
bined with a smaller-sized one, or supple-
mental sheet, 50 as to unite the two as one
product by the act of imparting the last fold
to them.

These sheets may be folded and cross-folded
as many times as is desirable and according to
the number and size of the pages printed upon
each. In this case the pasting mechanisms
will be inereased in number, and be brought
into operation at the proper times to paste
the necessary margius to- cause all of the
binding-edges to adhere together.

Iiis obvious that, while the second sheet is,
in the illustration, carried over a separate pair
of rollers placed beneath those over which
the first sheet is directed, the tapes carry-
ing the two sheets may be separated but a
slight distance, and both lead over the same
pair of folding-rollers. :

1t is also obvious that the products of two
or more printing-machines, whether of the
same or of varying sizes, may each be carried
into the same folding-mwachine, whether it be
of the rotating type, as in Fig. 5, or of the
vibrating type, as in Fig. 3, by which machine
they will be doubled or folded one within the
other, and delivered as a single product; but,
if operated upon by a rotating folder, it is ap-
parent that the several sheets must be deliv-
ered simultaneously thereto, while in the case
of the vibrating folder they may be delivered
in suceession thereto, and the folding operation

be suspended until all of the sheets are in po-
sition to be operated upon.

The product of the one printing-machine
may be two or any number of times larger
than the productof the other printing-machine, -
in which ease it may be folded one or any num-
ber of times before it is carried into the fold-
ing apparatus to be folded simultaneously
with the product of the second printing-ma-
chine. In book-work, and especially in that
class of book-work which is to receive a cover,
as pamphlets, it is desirable to impart several
folds to the main sheet before it is combined
with the smaller sheet or cover in the final
folding operation.

It is apparent that the structure of the print-
ing-machines need not be of the class illus-
trated, known as *web-perfecting,” but may
be of any known construction’ capable of de-
livering sheets, by means of tapes or equiva-
lent conductors, into a folding-machine.

In the folding apparatus illustrated by Figs.
3 and 13 the folding-blade 13 is constructed
and operated so“that it simply doubles the
sheet overlying the rollers 11 12 into said roll-
ers, which, feeding it through them, causes
the doubled edge of such folded sheet to act as
a folder, (it being stiff enough for that pur-
pose,) which will double the sheet overlying
the rollers 14 15 into said rollers, and pass
through the same with it. This has been found
in practice to be a desirable mode of operation
when the two sets 11 12 and 14 15 of rollers
are used; but it is apparent that the folding-
blade 13 might be wide enough, and its stroke
such as to operate through the rollers 11 12
and into the rollers 14 15.

It is to be understood that the following de-
vices are not herein claimed : A printing mech-
anism having combined with it a cutting and
a rotating folding mechanism ; a cutting and
a folding mechanism combined ; means for
controlling the leading end of a sheet and de-
livering it within the range of action of a ro-
tating folding - blade; no part of the rotary
folding mechanism illustrated in Figs. 4 and
5; and no part of the pasting or calendering
devices or such as combined with the printing
mechanism,

What is claimed is—

1. Thecombination of twoindependent print-
ing mechanisms which produce two printed
sheets with mechanisms for automatically as-
sociating said sheets together, and foldingand
delivering the same as a single produet, all
substantially as deseribed.

2. The combination of a folding apparatus
with two independent printing mechanisms,
whereby the products of the printing mech-
anisms are automatically carried into the fold-
ing apparatus and simultaneously doubled or
folded, all substantially as described.

3. The combination of pasting devices, fold-
ing apparatus, and two independent print-
ing mechanisms and connecting mechanisms,
whereby sheets from the printing mechanisms
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are automatically pasted along the proper
margins, and simultaneously doubled or folded
to form a single product, all substantially as
described. ,

4, The method of automatically printing
webs of paper, cutting the same into sheets,
automatically associating said sheets one over
the other, and simultaneously folding said
sheets together to form a single produet, all
substantially as described.
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In testimony whereof I have signed my
pame to this specification in the presence of
two subseribing witnesses.

EDWARD L. FORD.

Witnesses:
H. T. MUNSON,
JoHN C. KLUBER.




