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UNITED STATES

PaTENT OFFICE.

EDWYN ANTHONY AND JACOB E. ITARVEY, OF NEW YORK, N. Y.

"PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 263,748, dated September 5, 1882,
' Application filed May 16, 1882, (No model.)

To all whom it may concern :

Be it known that we, EDWYN ANTHONY
and JAcoB EDWARD HARVEY, subjects of the
Queen of Great Britain, residing at the city of
New York, in the ‘county and State of New
York, haveinvented a newand useful Improve-
ment in Printing-Machines, of which the fol-
lowing is a specification.

Our invention relates to printing by means
of the same machine and from two, three, four,
or more rols papers of various numbers of
pages; and it consists in associating the rolls
together (in the way hereinafter described) af-
ter they have been priuted on both sides.

TFigures 1, 2, 5, and 6 show the relative po-
sitions of the various sorts of webs in the cases

- to which they refer. Fig. 3 gives a general
. view of our invention for the case of four webs,

20
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39

(Fig. 25 showing a modification of a portion of
the said mechanism.) TFig.4 shows the device
for reversing the web B. TFigs. 7 to13, 16 to
18, and 22 to 24 exhibit various stages in the

. process of combining webs together in accord-

ance with onr invention. T'igs.14, 15, and 19
show devices for reversing webs after they
have been associated together. Fig. 20 shows
the namber of webs, their breadth, &c., when
the limit of the printing mechanism is an L.-
breadth web, and papers from one to sixty-four
pages are required to be printed, (the partic-
ular case shown. is a sixty-two-page paper.)

* Fig. 21 gives similar detailsin a-case where
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the limitis a thirty-page paper, and the tables
Q RS Q'R 8 givethe number of webs, their
breadth, manuner of printing, &¢., in the cases

.to which they refer.

In order to apply the invention, the webs
must have impressions on them and issue forth
in the manner hereinafter specified; but pro-
vided they are so printed and do so issue the
means whereby the result is accomplished is
immaterial. When two rolls (call them A and
B) are used they must both have the same wat-
ter printed on them, while the matter printed
on-one side of a web must be different from
that printed on the other side. The webs must
issue with the same pages uppermost on each.
Any line drawn on oune of the webs perpen-
dicular to its edges must be parallel to any
line similarly drawn on the other, and (when
the webs are the widest the printing mechan-
ism will print) their edges mustliein the same

°

pair of parallel planes. When three rolls are
used two of them must issue as just deseribed,

and the third (call it Z) must have different g

matter printed on its two sides, such matter be-
ing different from that printed on the othertwo
rolls, A and B. Itmust have imprinted on it
(when the roll is the same breadth as the other
two rolls) just half as many different pages as
the othertwo rolls have on them, and a propor-
tionate number when its breadth is greater or
less than that of A or B. (This is fully illus-
trated by thetables Q R S Q' R/ &'.) Itsedges
must travel in the same pair of parallel planes
(or in planes parallel thereto) as do the edges
of the other two webs. When four rolls are
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employed (and the limit of the breadth of the .

rolls is an even namber of pages across) three
must be as juast described, and the fourth (call

it B) must have on it different matter from

what is on the other rolls, but the samé matter
on both sides of it, and the number of different

pages printed on either side of it must equal

thenumber of different pages printed on either
side of A or B. It must likewise travel with
its edges in the same pair of parallel planes in
which the edges of A and B lie. For numbers
of rolls greater than four, (the limit of their
breadths being still ag even number of pages;)
the arrangement depends upon whether the
number is odd or even. \

Trig. Lillustrates the employmentof any even
number, and Fig. 2 that of any odd number
of rolls. In Fig.1, A B Z E are as before de-
scribed. - On one side of Erun any number of
rolls, 1, 2, 3, &ec., and ‘on the other side the
same number of corresponding rolls, 1/;, 2,
3y, &c.  Different matter must be printed on
the two sides of every one of these additional
rolls, and the number of pages printed onany
one side must be the same as the number
printed on a side of the roll A or B. Every
pair of corresponding rolls, 1; 14, 2; 2/, &e.,
must have the same matter printed on’ them
in precisely the same way; but one must be
turned one way up and the other the other, so
that the under side of 1 will be the same as
the upper side of 1/, and vice versa, &c. = All
the rolls must be traveling between the same
pair of parallel planes that A and Bdo. Fig.

2 (0dd number of rolls) is the same as Fig. 1,
éxeept that a-roll like 1 is not used.
When the printing mechanism prints at its
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fullest capacity an odd number of pages
abreast, then, if more than three rolls are
nsed, it must be done as follows: The rolls A
B Z being as before, all the additional rolls
must be passed, with Z, between the cutting-
cylinders L L, hereinafter referred to, (see
Tig. 3,) and follow the same course with it.
Moreover, each of these additional rolls must
issue from the printing mechanism printed in
a similar way to the roll Z—that is to say,
different matter must be printed on each side,
such matter for each roll differing from that
printed on any-of the other rolls—and the
number of different pages imprinted on any
roll (when it is of the same breadth as the
rolls A or B, and a proportionate number
when its breadth is greater or less than that
of A or B) must be just half as many as there

‘are imprinted on the roll A or B.

The treatment of the rolls is partially iden-
tical in all cases; but it in a measure depends
on the number of pages abreast which the
printing mechanism is capable of printing,
and also on whether the forms are placed
lengthwise or breadthwise on the form-bear-
ing eylinders. Tables Q, R, and. S refer to
the case of the forms on breadthwise, and ta-
bles @/, R, and 8’ to thé forms on lengthwise.

In tables Q and Q’ the printing mechanism
is supposed capable of printing four rolls in
the. manner hereinbefore specified, each roll
having two pages abreast, or one page only
printed on it. Tables R and R/ are for three
rolls, with three pages abreast or less on each.
Tables S and § are for four rolls, with four
pages abreast, or less, on each. The tables
exhibit the number of rolls to be employed,
the breadth of each, their relative positions,
and the way in which the pages must be im-
printed on them, for printing a paper of any
nuwber of pages from two up to the largest
number that can be printed with the rolls, and
limits of their breadths specified. For exam-
DPle, tables S §' are for any paper from two up

‘to thirty-two pages, inclasive.

When the diagram of a roll is omitted it
means that that rell is not used in printing
the particular paper in question. For exam-
ple, for a thirty - page paper (tables S 8') we
must use three fall-breadth rolls, A;, By, and
E, and onethree-quarter-breadth roll, Z, which
must issue so that one of its edges lies in the
same plane with one.of the edges of the other
rolls. Again, for a fourteen - page paper we
must usetwo three-quarter-breadth rolls, A and
B, and one quarter - breadth roll, Z, with its
edges lying as there shown. The roll E is not
used. (When we speakof aroll of a fractional

breadth we mean a roll whose breadth is that

fraction of the widest roll that the mechanism
will print.) '

It willbeobserved that weoften have alterna-
tive waysof using rolls for printing any particu-
larpaper. Thus,if wehavemechanism for print-
ting four rolls with pages four abreast on each,
wecan print an eighteen-page paper, as shown

263,748

in table S, or as shown in table R; a sixteen-
page paper, as shown in tables Q, R, or S, &c.
Of course the number of the rolls and their re-
spective breadths will be decided by the par-
ticular papers which any machine is required
to print. The first treatment of the rolls is
independent of their number, of their breadths,
and of the lengthwise or breadthwise position
of the forms. Take, therefore, any number
of webs coming out, as shown in Fig.1 or in
Fig. 2.
ing ont of view the printing part of the said
figure, consider its left-hand portion, I L, are
asuitable pair of cutting-cylinders; a; ay,b;b,,
01 ¢y &e., pairsof rollers. Tapes go round the
srollers a; by and a, b,.
late in the arc of a circle, (whose center lies
in the common tangentof the rollers «; ds,) SO
that they deliver a sheet alternately between
the rollers ¢; ¢, and between d; d,.  The roll-
ers ¢ ¢; and d; d, touch a circle whose center
is coincident with that of the circle just men-
tioned. Any other suitable device—such as a
switch or switches, may be used instead of the
oscillating rollers. All that is necessary is
that the stream of sheets issuing from between
a; and a, shall be divided into two streams,
and this object can easily be accomplished, as
is well known, in more waysthan one. Tapes
pass round the rollers b and ¢, and also round
s and ¢;.

In any eonvenient position is placed an ap-

paratus, such as is hereinafter described. It
is fixed so that a full-breadth web, after pass-
ing through it, will be opposite to the position
it had before entering, but with its sides re-
versed. Fig. 4 illustrates a web passing
through such anapparatus. Reverting to Fig.
3, tapes starting, say, from # pass round the

roller d and next round any suitably-placed’

roller or rollers, y, thence from ¢ the said tapes
are passed through the aforesaid apparatus.
Afterward (descending therefrom to ¢,) they
passround the roller ;. Theends,r, are now
run together by skew-pulleys, or in any other
suitable way.
t pass round d,, thence round ¥ upward from
sy through the aforesaid apparatus, and de-
scend therefrom to s;, next round g, and final-
ly their ends ¢, ¢; are run together by skew-
pulleys, or in any other suitable way. The
roller frotates in the same direction as the
roller . A guard, as shown in the figure, en-
ters grooves in therollers ¢, /. Its function is
to prevent the sheets or web (while passing
from ¢, ¢, to g; ¢g;) from coming against the
roller g», whose motion is in the contrary di-
rection. v

The use of fixed eylinders for deflecting the
path of a web is shown in Rose’s British specifi-
cation, No. 12,715, of the year 1849, and meth-

ods of reversing a web S0 as to bring the un- .

der side uppermost are given in Sandeman’s
British specification, No. 3,319, year 1870 ; but
perhaps it may be proper to more fully explain

the aforesaid apparatus, which is adopted from

And now, referring to Fig. 3, and leav-

The rollers b; b, oscil-

70

75

8o

85

90

95

[0Q

105

I10

Similarly, tapes starting from
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between the rollérs‘ ¢1 and g; must be consid- | verser as shown in Fig. 16, the C F’s being on

ered “separately for each way of. placing the
forms on the eylinders.

Forms on Lengthwise.

In the three tables Q' R’ 8’ the webs may
be taken direct from g, ¢, to a pair of entting-
cylinders, N; N,, which must sever the webs
transversely along lines whose distance fromi
one another equals the length of a page.

Table ¢.—Consider, for example, the case
of a fourteen-page paper. The webs will iSsue
from between N, and N,, Fig. 3, on one an-
otber, as shown in Fig. 7, and having been cut
transversely :along the lines A G, E'B, C D,
&e., then the A B’s must goto onefolding mech-
anism and the i D’s to another, or the B D’s
may be passed through a reversing apparatus
such as.shown in Fig. 4, and then (both being
now the same way up) they may beconveyed to
the same folding mechanism, it being snch as
to be:eapable of folding a continuous stream of
sheets, '

Table B'.—Consider, for example, the case of
a sixteen-page paper. Here the webs must be
severed longitudinally aswell as transversely,
o0 that they will issae from Letween Ny and
N; on oune another,as shown in Fig. 8, and
having been cut longitudinally along the line
IZ T and transversely along the lines A G, C
D, H B, &c., then the portions C B mast be
brought in'any suitable way outo the por-
tions"A D. They will then be as shown in

Fig. 9, and  may be conducted to a foldihg

mechanism capable of folding the stream C
E in one direction and.the stream L B in the
other; or, the stream L B -may be passed
through a reverser, such as Fig. 4, and then,
both streams being now the same way up,
they may be passed to a mechanism capable of
folding two such streams.

- Table' §'.—Counsider, as an example, the case

of a twenty-six-page paper. This ease is illus-
trated by the Figs. 10 and 11, and the same
remarks apply to these figures as those which
we have justmade with reference to the Figs. 8
and 9,

Forms on’ Breadthwise.
Table .—Consider, for example, the case of

a ten-page paper. - The webs may be taken di- |-

rect from the rollers g; and gs, Fig. 8, to mech-

" anism which shall sever them longitudinally

.55
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along'the line B D and transversely along the
lines A C, E T, &e., as indicated in Fig. 12.
Thenee they must be conducted to a folding
mechanism which will fold the A B’s'in one
direction and the D s in the other; or the
D IMs may Le first reversed by Fig. 4, as de-
seribed above,

Table R.—Take, for example, the case of a
fourteen-page paper. The webs, after passing
between g; and g;, must be severed longitudi-
nally along the lines A B, C D, E F, Fig. 13.
Then they must be conducted to and be passed
through a reverser such as is sketched in Figs.
14 and 15, They will issue from the said.re-

the top of the G B's, but the reverse way up;
and the E H’s being underneath the A D’s,
with the reverse side uppermost.. The webs
must now be cut:transversely along the lines
G G, K D, &e., Fig. 16, and be afterward con-
veyed. to a suitable folding mechanism.

Table 8—Consider, as an example, the case
of a thirty-page paper. . This caseis illustrat-
ed by the Figs. 17 and 18,and similar remarks
apply tothese figures as were made-above with
reference to Figs. 13 and 16.

We will now describe more fully the reverser
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sketched in Figs.14and 15. Referring to Fig. -

19, A D Bis a triangular plane of any suitable

material. The angle D is a right angle and

the angle D B A any couvenient angle less
than’ forty-five degrees. ABC G B Ais a
pentagon-shaped plane made of any suitable
material. The angles at C and E are equal to
any convenient angle less than forty-five de-
grees.. The lines B D, C G,and & A are par-
allel when the figures are in one plane and sit-
uated as shown in Fig. 19, and G € is drawn
80 as to pass- through Y, the middle point of
D A. The breadth of D A, the length of BT,
&c., depend upon the breadth of the web, the
angle D B A, and the angles Cand E. As an
example, take each of the three last-mention-
ed angles equal to thirty degrees.. Then take
D A one-half broader than half the full breadth
of the web—i. ¢.,.one-half broader than Q R,
Fig. 15. Then make the angle A B € equal to
one hundred and twenty degrees, and take the
length B F equal to the breadth. Q R, Fig. 15.
The edge B A of the piece D B A and the edges
B C and G E of the pentagon-shaped piece
must be rounded, so as to prevent their having
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a tendency to tear the webs when passing over -

them. The edge C G does not come in con-
tact with the web.. It is better that it should
take a position such as is shown by the dotted
line L N rather than that shown by the line G
C and that B .C should be continued to the
point L. By this means the portion of.the
web which passes over the edge G E will have
free scope to pass, if it happen. to go a little
below the point G, and the portion of the web
which passes over B C will ba supported if it
pass beyond the point (.

The planes of the pieces A D B and A B C
G E A must be inclined to-one another at an
angle equal to seventy degrees thirty-two min-
utes, approximately.. The edge B A of theone
piece and the edge B A of the other should be
placed parallel and close together, but with a
space between them just sufficient to allow the
web to pass freely.” Thebreadthsa b are passed
through the reverser, as illustrated by Figs. 14
and 15, P being the middle point of B A, Fig.
19.. The breadth « passes over the edge A B
of the piece A D B, and thence over the edge
N E of the other piece,issuing therefrom, shift-
ed transversély from its course by two such
breadths as the breadth a, but so that the lines
taken perpendicularly across its breadth are

parallel tolines similarly drawn across theweb-
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one described in Sandeman’s aforesaid specifi- | the web B, is reversed with it, and ultimately

cation. AKCandTF ED,Tig,. 4, are triangu-
lar-shaped frames, made of any suitable mate-
rial. They are equal in all respects. The an-
gles at K and E are right angles, and those
at C and I are equal to any convenient angle
less than forty-tive degrees. Taking, for ex-
ample, each of the angles at C and F to be
one of thirty degrees, then, first, the planes of
the triangles must be inclined to one another
at an angle of oue hundred and nine degrees
and twenty-eight minutes approximately; sec-
ond, the edges A C and I D must be placed so
as to be parallel to one another with any con-
venient distance between them, and so that
the plane drawn tlirough K © perpendicular to
the plane of the web before it enters the appa-
ratus may pass through the point D; third, the
rollers L and G must be fixed so that I touches
the edge D'F, produced of the trangle ' E D,
and G the edge A C, produced of the triangle
A KC. The axis of G must be inclined at an
angle of fifty-four degrees and forty-four min-
utes approximately to K C, at an angle of sixty
degrees to A O, and the axis of L must be par-
allel to thatof G. The rollers L and G should
be placed at a sufficient distance apart to ad-
mit of other webs, &e., passing freely through
one or other of the open spaces A GLand D
L' G. Thaus, reverting to Fig. 3, the web A,
the set of tapes from g, to ¢, the set from e to ¢y,
and the web I& will all pass through one of the
said spaces A GL,D L G.

The edges A C and FD should besomewhat
rounded, so as not to have a tendency to tear
the web while passing over them. The web
should be passed over the triangle A K C so
that its central line shall pass over the middle
point, P, of the side A C. The course of the
webs to theirarrival at the rollers g, ¢g; (see I'ig.
3) can now be traced. The web A passes be-
tween the rollers ¢; ¢;, and thence between the
rollers ¢; ¢
rollers d; d,, thence round y and other suitable
rollers, and next through an apparatus—such
as IMig. 4—which is to be fixed as previously
directed. The web will issue therefrom,as be-
fore remarked, opposite to its position before
entering, but with sides reversed. It is then
conveyed by suitable rollersto ¢, ¢,, and thence
passes between g and g;. ThewebZ (and when
they are used the additional webs hereinbe-
fore referred to as following the same course
with it) passes between the cutting-cylinders
L L, which sever it transversely. (The dotted
lines in the tables Q@ R S, Q' R’ 8/ show where
these severances are to be made.) After it bas
been severed the osecillating rollers b; b, convey
alternate sheets between the rollers ¢, ¢; and
between the rollers d; d.

The oscillation of the rollers b; b, may com-
plete the severance of the sheets,if, asis usual,
they have not been completely severed by the
cutting-cylinders. Thus part-of the web Z
passes onto the top of the web A and passes
with it between the rollers ¢, and g3, and the
other part of the web Z passes onto the top of

The web B passes between the

passes with it between ¢, and g;. The web E
passes round the roller £, and thence between
the rollers ¢, and ¢g;. When the webs 1 2 3,
&e., and their correspondents, 1’ 2/ 3, &ec., are
used they also mast pass between g and gs,
the one set on the one side of E and the other
set on the other side. Thus all the webs pass
between g and ¢s, none of them having neces-
sarily been cut either longitudinally or trans-
versely, except Z, which, as before remarked,
is severed transversely by L; and I, along the
dotted lines indicated in the tables Q R S, Q'
R’ S ’

By a slight modification of the above-de-
scribed mechanism and a different airange-
ment of the pages the web Z may be associ-
ated with A and B as follows: The web Z is cut
transversely, as before, and alternate parts
brought outo A ; but the otheralternate parts
are reversed (by a reverser which will reverse
without transferring a full-breath web) and

afterward brought onto the web B, the said

web B being reversed, as previously described,
but before instead of after its association with
the said parts of Z. This plan is more com-
plicated than that previously and more fully
explained. We mention it only to satisfy the
rale that an inventor should disclose all he
knows. '

It should be noticed that the relative dis-
tances of travel of the webs A aud B, when
the forms are on lengthwise,shoald be such as
to bring the webs out in the way indicated by
Fig. 5, and when they are on breadthwise in
the way indicated by TFig. 6.

We should.also observe that the central line
spoken of with reference to Fig. 4 means (in
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the case of an even number of pages being the -

limit of the capacity of the printing mechan-
ism) the central line of the widest web that
can be printed. The tables Q; R; S; &e., illus--
trate this point. Thus, for exawmple, in table
Q; (four-page case,) table 8, (twelve-page case,)
table Q, (two-page case,) and table 8/ (four-
teen-page case) x y is the line of the web
which must pass over the point P, Fig. 4, and
similarly for the other cases. Thus it is only
when a full-breadth web is used that the edges
of the web will, after leaving the apparatus,
be opposite the positions they had before en-
tering it. When the limit of the printing mech-
anism is three pages abreast the line of the
web, which passes over the point P, must be
not the central line of the widest web that can
be printed, but the line indicated by z v in the
tables R and R’. Thus-wben a web the full
three breadths is used it will come out shifted
transversely by one-third ot its breadth. Simi-
larly, whenever the limit of the printing mech-
anism is any odd number of pages abreast the
line which passes over the point P must be not
the central line of the widest web that can be
printed, but a line sitnated at a distance there-
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from equal to half the breadth of a page meas-

ured across the web.
The course of the webs afterthey issue from
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before it entered the reverser. The breadth b
passes over the.same edge A B, and. thence

~over the edge B L; and issues therefrom, shifted

Io

5

transversely from its course by the

fame space
that ¢ was, and, as before, with the

lines across

it parallel to their former positions. " The ]

breadths ¢ d do not pass through the reverser
¢, being conducted by suitable roller or rollers
over the apparatus to meet the hreadth a, and
d being conducted under the apparatus to meet
the breadth b. Thus the breadths b and d are
brought onto one another, and similarly the
breadths @ and ¢, @ being on' the contrary side
of ¢ to that which b is of d. .

Whatever the number of rolls, (provided the
number of pages abreast on each rtoll is not
greater than four,) the mechanism for treating

-. them after they have been printed on:both
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sixty-four pages, inclusive.

sides will be precisely the same as that herein-
before described for, three and foar rolls,
the limit will' print any paper from two to
Thus Fig. 20 ex-
hibits the arrangement of the rolls when print-
ing a sixty-two Page paper, (forms on breadth-
wise,) and their treatment will be exactly the
same as' that -hereinbefore described. with ref.
erence to table S.

‘When the number of pages
than four, then, whatever the number of the

rolls, the treatment until they have passed be- ]

tween. the rollers ¢; and 93 Fig. 8, will be ex-
actly as previously described. The after treat-
ment will be very similar, the transverse cut-
ting remaining the same, and the variations
being as follows: _

Forms onbreadthwise.—~The lon gitudinal cut-

‘ting will be as before—i, é., the webs must be

severed into one-page breadths—but the re.
verser (as described by Figs. 14, 15, and 19)
must have three or more edges, like B L and
N E, instead of two only, their number being

such that all the breadths except’ two are

brought onto the said two breadths. ‘They can
then go to the folding mechanism, as before,
Forms on lengthwise.— The webs must be
severed longitudinally along more than one
line. Then they must be brought by a revers-
er—such as illustrated by Figs. 14, 15, and
19, or its extension, just described—so that all
the strips are running, as shown in Figs.8and
10." ‘Then the remainder of the treatment will
be as previounsly described. For example, a
printing mechanism capable of printing three
rolls five pages abreast would print any pa-
perfrom twoto thirty pages, inclusive. Fig.21
shows the arrangement of the rolls for a twen-
ty-eight-page paper. Treating them in the
mmanner previously described they will issne
from between the rollers g1 and gs, Fig. 3, as
shown in Fig: 22. Then (having cut the rolls
longitudinally along the dotted lines, Fig. 22)
let the breadth'd by a reverser similar to Fig.,
19 be shifted onto fand the double breadth
b a shifted underneath ¢ b, and so thata comes,
with its reverse side uppermost, underneath ¢,

For:
example, eight rolls with four pages abreast as

abreast is more:

different pages on-each

and b with its reverse side uppermost, but
without having been transversely shifted. The
webs will then be running as in I'ig.23. They
must then be severed transversely along the
linesAB,CD, B F, &e., and then the ¢ 'y
brought onto the A D’s in any suitable way.
The webs will then be traveling as in Fig, 24,
and may be conducted to any suitable folding
mechanism, ‘ .

In all the preceding we have supposed that
it is required to be able to print at pleasure
any number of pages from one up to the maxi-
mum number that the mechanism under Con-
sideration will print, (since an odd-paged pa-
per may always be regarded as an even-paged
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paper, of which one or some other odd nom-

ber of pages are blank, it was unnecessary to
consider odd numbers of pages.) “When, how-
ever, only numbers of pages which are even
multiples of two are required. to be printed

85

then the resulf can always be attained without -

the -use of a roll—such as Z; but when Z is
dispensed with the printing mechanism must
be able to print at its fullest capacity an even
number of pages abreast. With this fact in
mind, and using any or all of the rolls A B B,
11,22 &e., (according to the particular case
in view,)and treatin g them in the manner here--
inbefore described, any baper whese pages are
even multiples of two-—3. e.,4,8,12, 16, 20, &e.,
paged papers—can be produced without the
useof theroll Z and corresponding mechanism,

As to mechanism' for printing the rolls—Re-
curring to Fig. 3, P P are form-bearing cylin-
ders, the forms on the one being duplicates of
those on the other. C is another form-bear-
ing eylinder. H is the impression-cylinder for
the cylinders P P, and D D, &e., are the im-
pression-cylinders for 0. The course of the
webs A.and B can be plainly seen from the
figure, and no further explanation is needed,
as we donot herein claim this manner of print-
ing on two rolls. It is obvious that the webs
Aand B will issue in the way hereinbefore
stated to be necessary for employing the first
part of our invention. The web O s printed
on by the form-bearing cylinders Zy and Z,.
Different forms.—i. e,formscontainingdifferent
matter—must be placed on each of them, and
the number of different pages on each cylinder
must be (when Z is a full breadth web) one half
of the number of different pages that there are
on the cylinder C. The roll E is printed by the
cylinders E; E,. The formson E, must be the
duplicates of those on X, and the number of
cylinder must be the
different piges on the

The form-bearin g cylinders E; B, 7, Zy, &e.,
may be larger than here drawn, their circum-
ferences being any multiples of the arcs oceu-
pied by the forms and impression-cylinders be-
ing placed around each cylinder, correspond-
ing in number to the said multiple. We have
made the two.impression-cylinders K, and K,
do duty for four form-bearin gcylinders. This,

same as the number of

eylinder C.
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however, is a detail, and, instead, four impres-
sion-cylinders may be employed, in the usual
way. As drawn, the web Z may cause a set-
off onto the web B at the time they both pass

between Z, and K, 2 drawback which may be.

avoided by taking the web Z in the manner
shown in PFig. 25. The course of the webs in
Fig. 3 is easily traced. The web 7 is conveyed
round K; and receives an impression on one
side between K; and Z;. It then passes on be-
tween K, and Z, and receives its second im-
pression. The web E receives its first impres-
sion between T, and Kj. It thenpasses round
K, and receives its second impression between
K, and E,. .

In the case of the limit of the printing mech-
anism being an even number of pages across
the web, then when five rolls or any larger odd
pumber of rolls are used the roll E is not re-
quired. The pair of added rolls 1; 1/, Fig. 2,
may be printed by mechanism precisely simi-
lar to that which prints the rolls A and B.
After they have thus been printed on both
sides one web—say No. 1—may be taken direct
to and round the roller f. The other one, 1/,
must firstbe taken through a reverser—such as
shown in Fig. 4—and thence to and round the
said roller f. Any number of pairs of addi-
tional rolls may be thus printed, their posi-
tions relatively to A By Z; and to each other
being indicated by Fig. 2. When ‘the number
of rolls is even E is used, and the positions of
the pairs of added rolls (relatively to A; B; Eq
7, and to-one another) are indicated by Fig. 1.
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As previously observed, when the number
of pages across is odd, then, whether the nam-
per of rolls be odd or even, all the added rolls
must be similar to Z; and be distributed with
it alternately to the roll A and to the roll B.

What we herein claim as our invention is—

1. The combination of a mechanism for print-
ing a plurality of webs (so that matter shall
be imprinted on each web in the way herein-
before described) with mechanism for revers-
ing without transferring one of the said webs,
and mechanism for bringing together the said
reversed web and the other web or webs,
whereby the webs become one product and
may be operated on together in the subsequent
folding processes,all substantially as described.

9. The combination of mechanism for print-
ing a plurality of webs (so that matter shali
be imprinted on each web in the way herein-
before described) with mechanism which cuts
the webs, mechanism which associates trans-
versely-severed portions of one web alternately
with one and the other of two of the other
webs, mechanism for reversing one of the last-
mentioned webs and its.associated part, and
mechanism for bringing together the reversed
web (with the respective associated parts of
the said severed web) and the otber web or
webs, all substantially as described.

EDWYN ANTHONY.
JACOB EDWARD HARVEY.

Witnesses:

J. L. BUTTERLY,
WiLLIAM J. LETISER.
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