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To all whom it may concern:

Be it known that I, WILLIAM SPALCKHA-
VER, a citizen of the United States, residing
at New York, (Brooklyn,) county of Kings;
and State of New York, have invented cer-
tain newand useful Iniprovementsin Duplex
Web - Printing Mechanism, fully deseribed
and represented in the following specifica-
tion and the accompanying drawings, form-
ing a part of the same. ®

The object of this invention is the practi-

cal carrying out of the desirable and now
requisite operations of performing by means
of the same duplex printing-machines not
only the perfection in black of a plurality of
full-width webs, but the. perfection of a plu-
rality of narrow webs, one of which may be
printed in three primary colors upon one side
and receive its last impression in black from
a key-plate in order to perfect the colored
picture.

Machines as heretofore constructed for the
printing of webs wholly in black or partially
in black and partiallyin colors have required
special constructions—that is to say, one or
more of the printing mechanisms have had to
be provided with means for reversal of their
direction of rotation, or with web-transfer-
rers, or with reversing mechanisms, or with
both transferrers and reversers, and one or
more of these special apparatuses have been
requisite to causethe webtoruninthe proper
relation to or direction with the printing mech-
anisms that said operations may be accom-
plished. DBy the provision of any or all of
these special apparatuses the printing-ma-
chine is not only rendered complex and its
use made difficult, but its cost is increased
and desirable space is obstructed.

In color-printing it is necessary, as is well
understood, that three primary colors shall
be applied in order to produce by blending
the same the desired tones in the chromatic
picture, and that additionally, where the pri-
mary colors are thus superimposed, it is like-
wise so desirable that the impression in black
from the key-plate, whereby expression is
given to the picture, shall be made the last
impression in the production of the final pic-
ture that it may be regarded as a requisite.
Another requisite in a practical machine for

color, asexplained, is‘that not only shall their
printing-couples revolve in the same direc-

printing webs independently in black and in

tion for the application of the primary colors, 55

but that the webs in both cases shall have
short and direct runs, preferably in the same
direction and without looping or inclosing
any or all of the printing-couples, that waste
of long printed portions of any web may not
oceur or the liability of breaking exist or the
threading or rethreading of webs be obstruct-
ed. In order, therefore, to produce such a
practical machine in which a plurality of
both wide and narrow webs may be perfected
in black and one of said narrow webs may be
printed with the primary colors,as explained,
the present invention consists in the combi-
nation, with duplex printing mechanism ca-
pacitated to perfect wide webs in black, of a
single printing-couple of lesser length where-
by the entire machine is capacitated not only
to perfect narrow webs, but impart to one of
them three primary colors and additionally
perfect the. picture by a.final printing in
black, so as to bring out the expression of the
colored picture. ;

Theinvention also comprehends other com-
binations too fully hereinafter described and
claimed to need preliminary explanation.

One embodiment of these improvements
and a preferable one is herein illustrated by
the accompanying drawings, in which—

Figure 1 is a plan view thereof, in which
some of the parts are omitted to facilitate a
ready comprehension. of the structure of the
entire machine; and Fig.2isaside elevation of
the same, but additionally coutains the parts
omitted in Tig. 1.

As the direction of movement of the rota-
tive parts of this machine will be readily un-
derstood by observing the indicating-arrows
associated with each, the illustration of all
gearing is omitted in order to render other
parts perspicuous. ,

In the preferred embodiment of the inven-
tion herein shown there are three primary
printing mechanisms, (designated, respec-
tively, by ABC.) Each consists of two print-
ing-couples composed, respectively, of a form
and impression cylinder, said cylinders be-

ing of a length capacitating them to print a
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double- wide web. The printing mechan-
ism A thus has plate or form cylinders B I
and impression-cylinders G II. The print-
ing mechanism B thus has plate or form
cylinders I J and impression-cylinders K L.
The printing mechanism C thus has plate or
form cylinders M N and impression-ecylin-
ders O P. These plate or form eylinders are
respectively provided with suitable inking
mechanisms, the fountains of which will be
arranged to carry inks of the desired col-

ors, as by providing them with suitable par-’

titions p to so capacitate them, or they may
be made independent structures for this pur-
pose. Only the fountains belonging to two
of these inking mechanisms are illustrated in
Fig. 1, the others being omitted, so as fo pre-
vent obscuring the view of other parts. Thus
the ink-fountain 51 is divided centrally by a
partition p to enable it to earry in its oppo-
site ends differing colors of ink. The ink-
fountain 52 is shown without any division
because it may not be required to carry more
than one color of ink, as black. The ink-
fountain 53, connected with the single web-
printing mechanism, will be without division,
as will the ink-fountain 54, and as may be
the ink-fountain 55; but the ink-fountains
56 and 57 will be divided, so as to carry dif-
fering colors of ink.

Combined with the primary printing mech-
anisms A B C is an auxiliary printing mech-
anism D, located at the delivery end of the
entire machine, which consists of a single
printing-couple composed of a plate or form
cylinder R and an impression-eylinder S,
which are of a length suiting them to print
upon one side of a narrow web, and its plate
or form cylinder is provided with a suitable
inking mechanism. All of the plate or form
cylinders are adapted to be provided with
printing plates or forms two pages in extent
circumferentially, and said plate or form eyl-
inders of the primary printing mechanisms
are adapted to be provided with four plates

‘lengthwise, while the plate or form cylinder

of the auxiliary printing mechanism D is
adapted to receive two plates lengthwise.
The primary printing mechanisms A B Cthus
capacitated may each receive the forms for
two pages circumferentially and four pages
longitudinally, whereby each double set of
printing-couples composing them are adapted
to perfect a double-wide web or two side-by-
side half-wide webs, whereby a variety of
printed products, such as newspapers, may
be perfected and delivered, and when double-
wide rolls are used the same will be divided
into two half-webs by the slitter W, mounted
over a roller T, located near the longitudinal
folders 60 61.

To attain the full capacity of the primary
printing mechanisms, the plate or form cyl-
inders thereof will be provided to their full
capacity with sets of forms completely cov-
ering their surfaces, as is well understood.

That the run of the webs 1, 2, and 3 may be

understood when the full capacity of the ma- -

chine is used the same will be briefly ex-
plained, and for simplicity of description it
will be assumed that these webs are double-
wide webs divided into two narrow webs by
the slitter W, and of course that all of the
plate-cylinders will be provided to their full-
est extent with plates—as, for example, like
plate-cylinder J, as shown in Fig. 1, where
some of the plates are omitted toaid in alater
description of the printing of narrow webs.
The web from roll 1 passes between the im-
pression-cylinder G and form-cylinder E, be-
ing printed on its recto surface by the plate-
eylinder E, thence passes around impression-
cylinder I, between that cylinder and the
plate-cylinder F, by which it is printed upon
its verso side, and is thence directed out over
guide-rollers 11 12 to the roll T and to the de-
Jivery mechanism. The web 2 isled between
the impression-cylinder KX and plate-cylinder
I, by which it is printed upon its recto side,
and thence around the impression-cylinder
KK and between the impression-eylinder L and
the form or plate cylinder J, by which it is
printefl upon its verso side, and thence is di-
rected over guide-rollers 22 23 24 to said roller
T. The web 3 is directed between the im-
pression-cylinder O and form or plate eylin-
der M, by which it is printed upon its recto
side, and then is passed around the impres-
sion-cylinder O and between the impression-
cylinder P and form or plate eylinder N,
whereby it is printed upon its verso side,and
is then directed out by guide-rollers 33 34 35
to said roller T. At the roller T these webs
1 2 3 are associated together by being super-
imposed in their passage over said roller and
divided by the slitter W. The two three-ply
groups descend, respectively, over the longi-
tudinal folders 60 61, whereby they are longi-
tudinally folded, and thence to a combined
rotative folding and cutting mechanism,
whereby they are transversely cut at points
the length of a page apart to form sheets one
page long and two pages wide and which are
transversely folded centrally by a delivery
mechanism of ordinary construetion, one ¢yl-
inder Y only of which is shown.

By the mechanisms thus far desecribed,
threaded with double-wide webs,asexplained,
the full eapacity of the primary printing
mechanism is in use and the greatest number
of impressions capable of being made by the
printing-couples A B C are delivered. The
maximum product would be two side-by-side
streams of perfected papers, each stream con-
sisting of three four-page products, consti-
tuting twelve-page newspapers.

In order to produce a product consisting of
a plurality of narrow webs one of which is
printed upon oneside with thethree primary
colors and without the use of transferrers or
reversers or reversingany of the mechanisms
in connection with the printingoperation and
by a straight run and without looping the
mechanisms by the webs, the following dis-
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positionsare made: A double-wide roll mount-
ed in the place of roll 1and divided into two
narrow webs by the operation of theslitter 50
will provide two of the narrow webs, or two
narrow rolls as the equivalent thereof, one of
which 1% is for illustrative purposes shown
as seb oub of line with the roll 1 which will
then be a narrow roll, as shown, will be used,
and single-web rolls will be mounted in the
positions of the rolls 2 and 3, as indicated in
Fig. 1. To more readily understand the run
of these webs thus disposed, the farther half
of the printing mechanisms will be considered
as the X side of the printing mechanisms and
the nearer side of said mechanisms will be
designated the Zside, and since the printing-
plates on the X side of the plate-cylinders I
M are unnecessary they may be omitted, as
is indieated in Fig. 1. The narrow web from
roll 1 will then be led to the printing-couples
of the printing mechanisms A in precisely the
same manner as was described with respect
to the same when it was a wide web, said nar-
row web thus being perfected in black by the
forms or plates on the Z ends of the cylin-
ders E F. The narrow web 2 will also pass
through the printing-couples of the printing
mechanisms B and . be perfected in black by
the forms or plates on the Z ends of the cyl-
inders I J in precisely the same manner as
was deseribed with respect to this web when
it was of double width, and the web 3 will
pass between the printing-couples of the
printing mechanisms C and be perfected in
black by the forms or plates on thé Z ends of
the cylinders M N in precisely the same man-

sidered as a double-wide web.

This arrangement will, as is readily appar-
ent, occupy the entire printing eapacity of
one-half on the Z side of the printing mech-
anisms, and the association and folding and
delivery of the three superimposed narrow
webs 1 2 3 will be the same as was described
with respect to the nearest group of narrow
webs when the same was split from wide webs,
the productbeing twelve-page papers. Now
in order to simultaneously use the other por-
tions of these printing mechanisms on the
X ends of the same and print the remain-
ing narrow web 1* by not only perfecting it,
but imparting to it the three primary colors,
said web is led between the plate or form
cylinder E and impression-cylinder G at the
X ends thereof, thus receiving upon its recto
side ‘its first impression in black. It then
passes around the impression-ecylinder G
and between the impression-cylinder H and
plate or form cylinder ¥ at the X ends thereof
and receives its first impression on its verso
side, say in yellow. It then passes to and
between the impression-eylinder L and the
plate or form cylinder J at the X ends thereof
andreceives its second impression on its verso
side—say in red—and is then led between the
impression-cylinder P and plate or-form cyl-
inder N at the X ends thereof and receives

its third impression on its verso side—say in
blue—and from thence it passes to and be-

tween the impression-cylinder S and plate or:

form cylinder R of the auxiliary or narrow
printing mechanism, consisting of a single
printing-couple, and receivesits fourth or last
impression from the key-plate in black on its
verso side, and thus becomes not only a web
perfected in black, but one having upon its
verso side such a picture as may be produced
from the three primary colors.” Thus com-
pleted and requiring to be associated with the
three othér narrow webs perfected in black, it
is passed around a lateral shifting or transfer-

ring device consisting, as shown, of two par-

allel angularly-arranged bars 41 40, from
which it is directed around a roller 42 and
over the roller T and is thus laid as the up-

Ppermost web on the three other narrow webs,

the four being superimposed as a single group
which is passed over the longitudinal folder
60 and thenceto the transverse cutting and
folding mechanisms, whereby the produect is
delivered complete, the same consisting of
sixfeen pages, the outermost pages of which
will be printed incolor. Byomitting the nar-
row roll 1 the result will be twelve pages, the
outermost of which will be printed in color.
By these improvements a machine capaci-
tated to independently perfect a plurality of
double-wide webs in black and to independ-
ently perfect a plurality of narrow webs one
of which is printed upon one side with the
primary colors is of the simplest construetion
in thatitadds to the required number of print-
ing-couples neither turning, transferring, or
reversing devices foraidingin the accomplish-
ment thereof and provides a straight short
onward run of the webs in all cases and avoids
any reversing of the direction of travel of any
of the mechanisms in the production of both
wide and narrow webs and enables the webs
to pass through the mechanisms without loop-
ing any orall of them. If it is desired to run
an offset web in connection with that portion
of the impression-cylinders which dre in use
for the printing of a narrow web in color, the
delivery and wind-up rollers therefor may be
mounted where the rotl 1% is shown, which, it
will be remembered, is illustrated out of line
with the spindle of the roll 1 merely for de-
scriptive purposes. In that case the offset
web may travel through the mechanisms on
the X side of the machine by entering be-
tween theimpression-cylinders G Hand travel
in contact with the impression-cylinders H,
L, P, and S and thence to the wind-up roll.
If it is desired, the printing mechanism
consisting of the single couple R S may be
located between the printing mechanism A
and the delivery mechanism, for the reason
that the single web. being printed in color
travels on the X side of the machine and may
be directed to the key-plate printing mechan-
ism located as described, and return thence
to the transferrer 41 40 for superimposition
of the same upon the webs 1 23. Of course
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the roll of paper 1 may be white orany color,
and by omitting the plates on the X end of
the roller it would remain blank ononeside.

What is claimed is—

1. The ecombination with a plurality of
printing mechanisms adapted to perfect a
plurality of wide webs, of a printing mechan-
ism adapted to print a narrow web upon one
side, said mechanisms being constructed and
combined so that a plurality of wide webs
may be perfected in black or a plurality of
narrow webs may be perfected, one of which
narrow webs may be printed on one side in
black and on the other side with three colors
and receive its last impression from the key-
plate in black, substantially as described.

2. The combination with three printing
mechanisms each consisting of two printing-
couples and adapted to perfect three wide
webs, of a printing mechanism consisting of
a single printing-couple adapted to print an
impression in black from the key-plate, said
mechanisms being constructed and combined
so that three wide webs may be perfected in
black and four-narrow webs may not only be
perfected in black but one may additionally
not only receive on one of its sides three im-
pressions in color but receive itslast impres-
sion thereon from the key-plate, substantially
as deseribed.

3. The combination with a plurality of
printing mechanisms adapted to perfect a
plurality of wide webs, and a printing mech-
anism adapted to print a narrow web upon
one side, of a transferrer beyond the print-

ing mechanisms, said printing mechanisms

and transferrer being constructed and com-

bined so that a plurality of wide webs may be
perfected in black.or a plurality of narrow
webs may be perfected, one of which narrow

“webs may be printed on one side in black and

on the other side with three colors and re-
ceive its last impression from the key-plate
in black, and said webs are superimposed to
form a single product, substantially as de-
scribed. .

4, The combination with three printing
mechanisms each consisting of two printing-
couples and adapted to perfect three wide
webs and a printing mechanism consisting of
a single printing-couple adapted to print an
impression in black from the key-plate, of a
transferrer, said printing mechanisms and
transferrer being constructed and combined
so that three webs may be perfected in black
and four narrow webs may not only be per-
fected in black but one may additionally not
only receive on one of its sides three impres-
sions in color but the black impression from
the key-plate will be the last impression re-
ceived by it and said webs be superimposed
to form a single product, substantially as de-
scribed.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.
’ WILLIAM SPALCKHAVER.
Witnesses:

II. T. MUNSON,
A. L. KENT.
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