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- Tv all whom it may concern :

Be it known that we, EDWYN ANTHONY and
JACOB LDWARD HARVEY, subjects of the
Queen of Great Britain, 1651{11110 in the city of
New York, in the State of New Y01k have in-

- vented a new and useful Improvement in Print-
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ing - Machines, of which the following is a
specification.

Our invention consists of a means of print-
ing on two or more rolls of paper from type,
stereotype, or a mixture of both.

Ifigures 1 and 1*represent different portions
of the same machine, the portion of the ma-
chine shown in Iig. 1 being inclined at an an-
gle to the portion shown in Fig. 18 TFigs. 2,
2%, 3, 3% represent similar machines for tworolls,
but differing in number of impression-cylin-
ders, &c. Iigs. 4, 4*show a machine for print-
ing from three, :emd Ifigs. 5, b* for printing from
iour, rolls. Kigs. 6, 6* “Show the machine repre-
sented in Figs. 118 as used when printing from
half the number of forms that the latter figure
1 lustrates. Kigs. 7,8, and 9 show the devices
for turning the various webs from one poriion of
the machine to the other; and Fig.10isa plan
view of the machine illustrated by Figs, 2 22,

We place the forms (whether type, stereo-
type, or a mixture of both) on two c¢ylinders,
U D, their axes being inclined to one another
at any convenient angle. The forms for print-
ing one side of the web are placed on cylinder

C and the forms for the other side on cylin-

der ID. The circumference of these eylinders
is taken so that they are some multiple of the
portions thereof oeccupied by the forms, plus
suitable margins. The aliquot part occupied

by the forms may be one-half, one-third, one-

fourth, or any other, the object being to make
the circumference large enough for type to be
placed on it, and the aliquot part necessary for
this purpose will depend upon the size of the
particular paper to be printed. Norisitneces-
sary for the cylinders to be of the same size.
Thusin Figs. 3, 32 the circumference of the cyl-
inder C is four times, and that of D twme, the
breadth of the fmms In Figs. 1,12, 2, 2¢, 4, 42
both of them are three tll]leb., Ellld 11:1 Higs. 5o
twice, the same breadth. Round each “of the
form - bealmn cylinders impression-cylinders

(& B, &e, rouid C, and II H, &e., round D) |

| are placed equal in number (for each roll) to
the said multiple.

When it is wished to print from as many
rolls as possible the circumference of the im-
pression - cylinders may be one-half of the g5
breadth of the forms, as shown in Iigs, 4, 4°
and 5,5 The web is conveyed from one im-
pression-cylinder to the next by suitable con-
veying roller or rollers, as G, &e., 1ts distance
of travel from one impression-cylinder to the 60
next being of course fixed, so that the same
part of the web shall not be printed on twice.
After any roll has been completely printed on
one side by one of the form-bearing cylinders
it is conducted by any suitably- placed rollers 65
to a fixed triangular plane, cylinder, cone, or
other surface equii?alent thereto, for the pur-
pose in view, and it 1s thus deflected from its
course, 50 that it may be conducted by rollers
to the other type-bearing cylinder to receive 7o
an impression on its other side.

Details of the inking, cutting, folding mech-
anism, &c., are not shown in the drawings, be-
cause they may all be constructed in any usual
and suitable way. ks

Tigs., 1 to 6 show the type -eylinder C and its
appendaﬂ‘es, and Figs. 1* to 6* the type-cylin-
der D and itb appendages, each pair of figures
(1, 18, 2, 22, &e.) representing a complete ma-
chme, or,rather, the portionsof it necessary for 8o
the BXDI‘IH'LUOII of this invention. The axes
of the rollers and cylinders 1n any figure are
all parallel to one another, and they are in-
¢clined at an angle to the axes of those in the
corresponding figure. A triangular plane 1s 83
n convenient surface for def eetmg the web,
and its position may be fixed as follows : Let
(Figs. 7, 8, and 9) A/ B’ C/ be a triangle, made
| of wood metal, or other suitable material,and
of convenient thlckness The edge A’ C/, over go
which the web passes, must be rounded and
the surface A’ B’ C/, on which the web slides
on entering, and the corresponding surtace on
which it slides on entering the triangle, may
be either parallel or inclined to one another. 9%
The angle at B’ is aright angle, and the angle
at A’ any convenient angle. Taking the case
of the axesof the type-cylindersC and D to be
at an angle of sixty degrees to one another,
and the aforesai_d surfaces of the triangle to 100
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be parallel to one another, then the angle at | from it, as shown by the arrow at «, Figs. 1*,

A’ should be an angle of sixty degrees. The
triangle shounld be fixed sothatone of its sides

(B ¢/, Fig. 7, A’ B/, IFig. 8) be parallel to the |

axes of the eylinder C, and that its surface B’
A’ C’ produced may touch the roller (say M,
Fig. 4) by which the web is conducted to the
triangle. The side, B/ C/ (or A’ 3/, as the case
may be) must be placed at such ‘a distance
from the roller M as to cause the web toissue
from the triangle facing the cylinder D,and a
roller, such as R, Fig. 42, must be fixed so that
it will touch the web in the plane in which 1t
issues from the aforesaidtriangle. Care must
be taken to place the triangle so that the web
after passing over it may be traveling 1n such
a way that its unprinted side can be brought
1nto contact with the type-cylinder D. Theo
position for effecting this object will depend
upon the relative directions of rotation of the
cylinders C and D. Ifig. 7 gives its position
for the cases of Figs. 2, 24, 4, 4%, 5, 5%, and 6,
62, and Iig. 8 1ts position for the cases of I‘ws
1, 1“, and 3, 3 Ifig. 9 18 intended to exhibit
the two positions of the triangle, the position
Al B! O corresponding to Fig., 7, and B/ 14 C¥
to Fig. 8, the edge A’ C’in Fig.8 being perpen-
dicular to its position in Fig. 7. Ior exam-
ple, 1n Fig. 2 the web 1ssues at @ in the direc-
tion there indicated, and if it thus runs onto
the triangle the latter should be fixed as in
I\ig. 7, so that the web after issuing from 1t
shall be traveling toward Ifig. 2%, as indicated
by the arrow at «, I'tg. 2¢.  Iig. 10, which 1s
a plan view of Ifigs. 2, 2% indicates the posi-
tion of one of the triangles, (the oneover which
the web A passes.) The triangle for the web
B 1s similarly placed with reference to that
web, and 1s nov shown 1n the figure; but in
Figs. 1, 17, and 3, 3%, (the relative rotations of
C D being thereverse of those in I'igs. 2, 2%,)
then the web running onto the triangle in the
direction indicated at ¢, Fig. 1, it must be
fixed, as 1n Fig. §, so that the web shall issue
from it, traveling away from IFig. 1*or Ifig. 3%,
as shown by the arrow at «, Ifigs, 1%, 3% 1t
must then be conducted by a roller or rollers
to the 1impression-cylinders H, and it will be

found that its unprinted side W1ll be presented -

to the type-cylinder D.

We do not claim the mcthod of thus chang-
Ing the path of a traveling web by means of &
triangle, cylinder, or other surface, because
thosedevices are shown in Rose’s British speci-
fication No. 12,715, year 1849, and in Sande-
man’s DBritish specification No. 3,319, year
1870.

- The course of the webs is as follows: The
web A, Kigs. 1, 2, 3, 4, 5, passes round the im-
pression-cylinders E and conveying-cylinders
G, coming out at ¢ completely printed on one
side. It 1s then taken (either direct or after
passing over one or more rollers, as may be
most convenient) to the said triangle, which
15 fixed, as before stated, (see Ifigs. 7 or 8, as

the case may be,) so that the web will issue i cufting befme prmtm

2t, 3%, 42, 5%, It then (usually after passing
over one or more rollers, as may be most con-
venient) goes to the impression-cylinders L
and conveying-cylinders L, and 1ssues at ¥
completely printed on both sides. Similarly the
roll I3 issues at 4, Figs. 1%, 23, 32, 43, 5%, printed
on one side, is conveyed by rollers and triangle
to b, Figs. 1, 2, 3, 4, 5, and issues at ¢ com-
pletely printed on both sides. Instead of as
in the figures, the two rolls may be arranged
so that they both receive their first impression
from the same instead of from difterent type-
cylinders.

In FFigs. 4, 4 there are threerolls. Theroll
K issues at [, Fig. 4, is conveyed by rollers
and triangle to {, I'ig. 4%, and 1ssues at p com-
pletely printed. In Iigs. 5, 5* there are four
rolls. The course of K is lettered, as in Figs.
4, 4*, The roll S issues at r», F1g. 5%, 18 con-
ducted by rollers and triangle to r, Iig. 5, and
comes out completely printed at t.

After the rolls have been printed on both
sides they may be cut, folded, &e., 1n any suita-
ble way.

It will be observed that in the figures some-
times a web which was above another web be-
fore either were deflected from their path be-
comes below it when both have been deflected.
Thuos 1in Fig. 1* the web at a 1s below that at
b; but in Fig.1 itis at a above the correspond-
ing position of b. DBy taking the web to suita-
bly-placed rollers before and after conducting
1t to the triangle there will be no difficulty 1n
conveying the web, as above shown.

By placing one form only on each printing-
cylinder a two-page paper may be printed.
IFor example, in Iigs. 6, 6*, which show Ifigs.
2, 2* arranged to print a two-page paper, the
roll Bisnotused. Theroll A ispassed underall
the six impression-cylinders E, then proceeds
similarly to when printing with two rolls from
¢, I'1g. 6, to ¢, I'ig. 6*, whence it passes round
the six 1impression-cylinders H, and issues at ¥
completely printed on both sides. The dis-
tance of travel of the web must be arranged
as follows: If in Figs, 2, 28 the distance of
travel from oneimpression-cylinder to the next
1s made equal to the breadth of the forms plus
the length of the are of the printing-cylinder
between the points in which the said two im-
pression-cylinders touch it, then the webs will
be properly printed on when the two rolls are
used, as in Ifigs. 2, 28, To arrange for print-
ing, as in I‘Igs 6, 6‘“ all thatis necessary is to
make (1n both I‘Iﬂs 6 and 0?) the distance of
travel of the web fr om P to Qequal to the arc
P Q plus one-half, or one and a half, or two
and a half, or three and a half, &e., times the
breadth of the forms. Inallcasesthedistance
of travel of a web from the one type-cylinder
to the other must be adjusted so that the im-
pressions on opposite -sides of the web may
properly back one another.

All the foregoing is flpphcable to the case of
the sheets after cut-
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ting of course being conveyed 1in tapes, and
the circumferences of the type-cylinders being !

multiples of the breadth of a sheet—1i. e., of

theportion occupied by the forms plus suitable -

margins—npluas the interval between successive
sheets at the fime of printing.

We do not claim the placing of forms on
two cylinders at an angle to one another when
the forms occupy the whole circumference of
the cylinders, because that is disclosed 1n
Rose’s specification, before mentioned; nor do

we claim the placing impression - cylinders.

round a form-bearing cylinder in the manner
herein directed, because that is disclosed 1n
Green’s British provisional specification No.
1,845, year 1853, and in Bond and Foster’s
British specification No. 774, year 1871, and
we have already disclaimed the devices herein

indicated for changing the path of the web or
WGDS. : _ .

What we do claim 1s— |

The ‘combination of two printing-cylinders
inclined at an angle to one another, the forms
on each of them notoccupying the whole sur-
face, with impression and carrier cylinders and
devices for deflecting the path of the ~vebs,
whereby a plurality of webs of paper may be
simultaneously printed on both sides from
type, stereotype, or a mixture of both, all sub-
stantially as described.

EDWYN ANTHONY.
' JACOB EDWARD HARVEY.

Witnesses:
- J. L. BUTTERLY,
- WILLIAM J. LETISER.
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