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(No model.) Patented in France March 24, 1888, No. 189,664, and

August 6, 1890, No, 207,459, and in England February 14, 1889, No. 2,631, and December 8, 1890, No. 20,001,

To all whom it may concern:

Be it known that I, Jures MICHATUD, a citi-
zen of the Republic of France, residing at 96
Rue d’Assas, Paris, France, have invented a
certain new and useful Improved Rotary
Printing-Machine, (for which I have obtained
patents in France, No. 189,564, dated March
24, 1888, and No. 207,459, dated August 6,
1890, and a certificate of addition thereto
dated September 4, 1890, and in Great Britain,

No. 2,631, dated February 14, 1889, and No."

20,001, dated December 8, 1890,) of which the
following is a specification.

This invention relates to an improved ma-
chine for printing works in one or in several
colors on one or on both sides of the sheet,
either for book-work or fornewspapers, e1ther
ordinary or illustrated.

In the accompanying drawings, Flgure 1is
a longitudinal section of a machine embody-
ing this invention, certain parts of the fold-
ing and delivery mechanism not being shown,
but shown in detfail in Figs. 5 and 5*. Tig. 2
is a diagrammatic side elevation showing a
modification of one part of the machine. Fig.
318 a plan view of the arrangement for chang-
ing the travel of the paper so as to cause the
web to pass twice or oftener befween the same
cylinders. Fig. 4 is a plan view of the ar-
rangements for changing the travel of one
part of the web of paper, so as to superpose
it upon the other part. Fig. 5is a side ele-
vation, and Fig. 5* an end view, showing the
folding-cylinders and delivery apparatus in
detail. Figs. 6 and 7 are respectively a side
elevation and plan view of the rollers and
table for preventing the paper from sagging.
Figs. 8 and 9 are respectively a side elevatlon
and plan view of the arrangement employed
for cutting the paper in two parts. Fig. 10
is a diagrammatic view showing means for
printing a web of paper at will with one color
on one side and four on the other or in five
colors on the same side. Figs. 10*and 10° are
side elevations, partly in section, of the gear-
ing mechanism for changing the rotation of
the printing mechanism. FKig. 11 is a dia-
grammatic view showing means for printing
a web of paper in three colors on one side and
two on the other. Figs. 12,13, 14, and 15 are

detail views showing the action of the fold-

-ing-cylinders. Fig. 16 is a plan view of the
dehvely meehamsm

The paper from reel 1, Fig. 1, passés over
cylinder 2, called the “¢ blanket- eylmdel ”and 35
is printed on one side by cylinder 3, ecarrying
the printing-plates, after which it passes
round the blanket-cylinder 4 and is printed
on the opposite side first by the printing-cyl-
inder 5 and then by the cylinder 6. The web 6o
next passes to the blanket-cylinder 7 and is
printed, still on the same side, by coming in
contact with the cylinders 8 and 9, after which
it descends between the cutting-cylinders 12
and 13 and passes to the folding-cylinders 14 65
and 15. Thehead of the sheet is then thrown
out toward cylinder 15 by the blade 16, (see
Fig. 12,) and its center is by the blades 18
caused to be seized by the blades 17, (see
Fig. 13,) which carry it forward, havmo re- 7o
eelved a first fold on cylinder 14

The sheet carried forward by blades 17 is
by blades 19 caused to engage the blades 20
of cylinder 21, Fig. 14, and thus receives a

' second fold, when it is abandoned, Fig. 15, 7;

and then, as shown in Figs. 1 and 16, descends
between guides 22 and tapes 23, then between
the tapes 23 and guides 24 until it arrives on
the table, where it is pushed along by the
reciprocating plate or plunger 26 into the 3o
channel formed by the table 25 and the two
cheeks 27.

The guides 22 project into grooves formed
in cylinder 21, so as to detach the sheet from
the latter. . 85

The blades 16 are mounted on a rod ﬁt’ced
with a crank % actuated by a cam I, Fig. 1.

The blades 17 are mounted on a rod ﬁtted
with a erank carryinga roller actuated bythe
cam <. _ go

The blades 18 are mounted on arod provided
with a crank carrying a roller -actuated by
cam h.

The blades 19 are actuated by cam n, Fig. 1.

The blades 20 are actuated by cam j.

The reciprocating plate or plunger 26 is op-
erated by a set of levers controlled by a cam
m, Fig. 1.

It will be seen by the preceding deseription
that the sheet is printed on one side by the 100
printing-eylinder 3, then on the other side by
the printing-cylinders 5, 6, 8and 9, which may
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‘each be inked with a different color, as a sepa-

rate inking apparatus is provided for each
cylinder, and finally that this sheet after re-
ceiving two folds then passes to the table 25
beside those previously delivered.

The printing-cylinders 5 and 6 are in con-

tact with the same blanket-cylinder 4; but I
may, as shown in Fig. 2, provide a separate
blanket-cylinder foreach printing-cylinder—
that is to say, have a blanket-cylinder 4' in
contact with eylinder 5, and a blanket-cylin-
der 4 in contact with eylinder 6—=so0 as to en-
able two ‘““make-readys” to be effected sepa-
rately. I may also adopt the same arrange-
ment on the left hand of the machine, so that
the printing-cylinders 8 and 9 will each have a
corresponding blanket-cylinder.

It will be seen that to insure the paper be-
ing carried forward and prevented from sag-
ging between the cylinders 4 and 7 a roller
30 is provided, and in the *‘ whites” or blanks
of the sheet balls 49, of metal, india-rubber
or other suitable material, bear on suchroller.
This roller 30 is driven by gearing at a sur-
face speed slightly greater than that of the
printing-eylinders, whereby the paper is al-
ways kept taut between the cylinders 4 and
7, thus insuring a perfect register. The balls
49 are cast on or attached to arms 49’ pivoted
to a transverse rod 49*. On leaving blanket-
cylinder 7 the paper passes over a roller 31,
against which balls of metal, india-rubber or
other suitable material bear, such roller 31,
like roller 30, also beingdriven by gearing and
at a surface speed slightly above that of the
printing-cylinders. I thus obtain a regular
tension of the paper, which is very necessary
to produce a correct register. If necessaryl
also place a similar roller 30" at the delivery
of cylinder 4, and between the eylinders 4 and
7 I arrange tapes or a table T to support the
paper and prevent it from sagging during its
passage, as shown in Figs. 6and 7.

The machine shown in the drawings is ar-
ranged to print one color on one side and four
colors on the opposite side. Itisevidentthat
I may increase the number of colors by caus-
ing the paper after it leaves cylinder 7 to pass
to one or several other blanket - cylinders
working in conjunction with one or several
other printing-cylinders. I could also inter-
pose between the eylinders 2 and 4 one or sev-
eralblanket-cylinders working in conjunection
with one or several printing-cylinders.

If necessary to print each side of the sheet
in several colors I may also provide the req-
uisite number of cylinders and inkers for
printing the first side of the sheet.

The machine described may be arranged to
print two copies in its width. These copies
will then be separated on cylinder 21 by a
disk 28, which projects into a groove made in
the middle of such cylinder.

If there are four pages of a publication in
the development of the ecylinder, in the man-
ner just described, I obtain on the machine
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two copies, each of eight pages, folded with
two folds.

I may, if I wish, obtain on the machine one
copy of sixteen pages composed of two parts
of eight pages each, superposed and folded
together with two folds. The mechanism for
effecting this object is best seen in Figs. 1, 8
and 9. Acutting-disk 29, journaled on anarm
29" pivoted on a transverse rod 29?2, engages
a groove in the roller 30 and divides the web
longitudinally into two parts of eight pages
each, both of which pass over the blanket-
roll 7 and between it and the printing-cylin-
der 9, one of said parts or web thence pass-
ing downward between the rapidly-revolving
roller 31 and the pivoted balls 32, which hold
it in contact with said roller, which latter
serves to carry the paper along. The other
part of the divided web adheres to the roller
7, passing under and upward on the back
side of said roller and thence being directed
over the roller 33; thence upward over a di-
agonal bar 34, wherebyits direction ischanged
from alongitudinal to a transverse movement;
thence to a corresponding diagonal bar 34*
parallel with the bar 34; thence ddwnward
under said bar; thence backward over the
roller 35, whereby its direction of movement
is restored, but in a different plane; thence
downward and forward under the roller 36
and over the roller 13, where it meets the
other portion of the cut web, which descends
past the roller 31. The two cut- webs thus
become superposed on the roller 13, and in
passing between the rollers 12 and 13 the su-
perposed webs are cut transversely and de-
scend together between the folding-rollers 14
and 15, where they receive their first fold.
The superposed webs then pass between the
rolls 14 and 21 and there receive a second fold,
and thence are deposited on the delivery-ta-
ble and the reciproeating plate will push into
the delivery channel or tray a copy of sixteen
pages.

If there are only two pages of a publication
in the development of the cylinders, I shall
in the case just described obtain four and
eight pages instead of eight and sixteen.

I may with the same machine print, fold
with one fold, and deliver copies of four
pages, each of the pages having the same di-
mensions as in the preceding cases. Ifor this
purpose (see Figs. 5 and 5*) the folding-cyl-
inders 14 and 15 must be regulated in recla-
tion to the cutters 12 and 13 by means of
gearing connecting them, so that the head of
the sheet cut by the cylinders 12 and 13 is
caused to correspond with the point 37 dia-
metrically opposite the saw 38. Then the

head of the sheet descending between the ¢yl-
inders 14 and 15 is thrown out in the direc-
tion of the cylinder 15 by the blades 39, and
the middle is by blades 40 engaged with the
blades 41, which carry it forward folded. At
the moment when the blades 41 pass the line
of the centers of the eylinders 14 and 21 they
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release the sheef, which is seized by the side
grippers42. After a complete rotation of the
cylinders the grippers 42 gather a second
sheet, cut and folded in the same manner as
the first. Then the two superposed sheets
are released by the grippers 42 under the ac-
tion of the cam 48. The guides 22, which

aly

" until now have not engaged the grooves made
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in the cylinder 21 to receive them, enter such
grooves and remove the sheets from the cyl-
inder, such sheets descending together to the
receiving-table. The sheet following imme-
diately after the first sheet above referred
to—that is to say, the one of which the head
was cut by the eylinders 12 and 13—is sepa-
rated from the latter sheet by the saw 38 en-
tering the groove 50 of cylinder 14, is thrown
out toward the cylinders 15 by the blade 51,
receives its fold by the blades 17 and 18, and
is then seized by the grippers 42', which af-

terward gather a second, and the two sheets"

descend asthe former ones onto the table,after
having been removed from the cylinder 21 by
the action of the movable guides 22. The
side grippers 42 and 42’ operate under the ac-
tion of the eam o to seizethe sheet. Thecam
48 is brought into operative position to re-
lease the sheet at the required time by the
action of a cam mounted on the shaft p and
which acts on such eam through a connect-
ing-rod . .

When wide reels of paper are used on the
machine the right and left copies are sepa-
rated at the moment of delivery by the cut-
ting-disk 28, which is lowered at such mo-
ment. The levers actuating the disk 28 are
shown at 28" and 29, Fig. 5.

Inthecase just described the folding-blades
19 and 20 donot enter into operation. Inthe
preceding cases, those of publications of eight
or sixteen pages, the blades 40 41, the saw 28,
and the grippers 42 42' do not operate, it be-
ing easy to stop their action either by shift-
ing the cams by which they are actuated or
by removing the rollers on the crank-arms
which bear against these cams.

The grippers 42 and 42’ might release the
sheet which they seize on their first passage
in front of the reciprocating plate; but it
would then be necessary for the latter to op-
erate twice as quickly.

I may on this machine print in succession
two colors on the same side of the sheet with
a single printing-cylinder, one half of such
cylinder serving for one color and the other
half thereof for the other color. ¥or this
purpose I employ reels of paper of a width
corresponding to one copy, the width of the
cylinders being that corresponding to two
copies. Thewebof paper, after being printed
by passing between the two cylinders 2 and 3,
passes around roller 4, then over the non-in-
verting laterally-shifting endwise web-re-
verser comprising the bars 34/, roller 43" and
roller 45, (shown in Fig. 3,) and passes again
between the cylinders 2 and 3 at the part ad-
joining that where it passed previously, and

o

it receives a second impression on the same
side. . By use of this non-inverting later-
ally-shifting endwise reverser the paper is
not turned on its opposite side, but laterally
shifted and endwise turned to bring the same
side a second timetothe printing mechanism.

It is only necessary that the inking appa-
ratus corresponding to the cylinder 2 should
be divided into two parts, and for these two
parts to contain different-colored inks, to in-
sure the web receiving the two impressions
in different colors. This combination of the
change of direction of the printed web with
the inking of the printing-plates of a single
eylinder in differer.t colors to obtain impres-
sions in different colors, either superposed or
not, I may apply to any kind of printing-ma-
chine.

I may, by changing the direction of rota-
tion of a group of cylinders and the direc-
tion of the entrance of the paper between such
cylinders, employ all the printing-plates to
print one side only of a sheet. 1 may also
employ two or three printing - cylinders to
print on one side and the others for the op-
posite side. :

In the machine described I obtain one color
on one side and four on the other side. The
cylinders 4 and 2 each carry two gear-wheels,
(see Fig. 10,) the wheels ¢ and b, which con-
nect such cylinders together, and the wheels
¢ and d of the same diameter as the cylinders
themselves, and which gear with other wheels
mounted on the cylinders 6 and 3.

If T remove wheel ¢ from cylinder 2 and
employ a wheel f connecting the two wheels
d and ¢, the direction of rotation of cylinders
2 and 3 will be the opposite to what it was
previously, and by passing the paperas shown
by the broken line in Fig. 10 five colors will
be printed on one side of the web of paper.

In Fig. 11 I employ the same arrangement
of wheels. Wheel a is removed and wheel f
employed, but in addition I take the wheel
¢, which actuates the set of cylinders 8 7 9,
and place it at ¢’. By this means the direc-
tion of rotation of this group of cylinders is
changed, and by passing the paper as shown
by the broken line I print three colors on one
side of the sheet and two on the other.

In order that the cutting-cylinders 12 and
13 and the folding-cylinders do not change
their direction of rotation, I remove the wheel
s and place same at s'.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of two rotary print-
ing mechanisms disposed in succession and
adapted to perfect a wide web, and a revers-
ing mechanism disposed adjacent thereto and
adapted to reverse the direction of a part-
width web, whereby it may be printed twice
in two colors on the same side on the same
printing-rolls, substantially as described.

2. A printing-machine having wide rotary
printing mechanisms and a non-inverting
laterally-shifting endwise web-reverser dis-
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posed between said mechanisms and having
a capacity of a fraction of the width thereof,
and separate inking mechanisms for differ-
ent parts.of one of said printing mechanisms,
whereby a wide web may be printed on one
side and perfected or a narrow web printed
twice in two colors on:the same:side by the
same printing mechanisms and perfected,sub-
stantially as described.

3. The combination of two rotary. print-
ing mechanisms for printing a web, a roller
disposed between said mechanisms and adapt-
ed to revolve at a speed greater than the
travel of the web, and weighted arms rest-
ing on the whites of the web and holding it
in contact with said roller, substantially as
described.

4. The comDbination of two rotary print-
ing mechanisms for printing a web, rollers
disposed between said mechanisms and adapt-
ed to revolve at a speed greater than the

travel of the web, weighted arms resting on
the blanks of the web for holding the web in
contact with said rollers, and means for sup-
porting said web while passing from one

25

roller to the other, substantially as deseribed. -

5. In a rotary printing-machine, the com-
bination of a series of rolary printing and
impression eylinders, geared wheels on said
impression-cylinders larger than said cylin-
ders, meshing with each other, and geared
wheels on said impression-cylinders: of the
same size as said cylinders adapted to mesh
with gears on the printing-cylinders, and a
pinion adapted to engage the smaller gears
when the larger gears are disconnected, sub-
stantially as described.

JULES MICIIAUD.

Witnesses:
Ror1. M. HOOPER,
ApaM E., KINg.
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