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UNrrep STATES

PAaTENT OFFICE.

TIOMAS M. NORTH, OF NEW YORK, N. Y.; ASSIGNOR TO ROBERT HOE, TIIEO-
DORE H. MEAD, AND CHARLES W. CARPENTER, OF SAME PLACE.

MULTICOLOR STOP-CYLINDER PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 647,151, dated April 10,1900,
Application filed May 17,1899, Serial No, 717,123. (No model.)

To all whom it may concerwn:
Be it known that I, THOMAS M. NORTH, a
" subject of the Queen of Great Britain and Ire-
land, residing at New York city, county of
5 Kings, and State of New York, have invented
cer bam new and useful Improvements in Mul-
ticolor Stop - Cylinder Printing- Machines,
fully described and represented in the follow-
ing specification and the accompanying draw-
10 ings, forming a part of the same.
'l‘lhs invention relates to certain 1mprove-
ments in printing-machines.
The advantages of the rotaly type.of print-

ing-machines are well known in the printing:

15 art. While rotary machines are alinost uni-
versally used for web- -printing, they have not
been so widely uged for pmntmg on sheets.
One serious objection to the use of machines
of the rotary type for printing on sheets is

20 found in the difficulty of feeding them and
yet have them run at any conmdemble speed,
because of the difficulty of accurately feeding
a sheet to a moving part and at the same time
obtaining that excellence of register which is

25 necessary for first-class work.

It is the object of this invention to con-
struct a sheet- pnnmnfr machine, preferably
for multicolor work, in which the forms are
mounted upon a rotaly carrier which is pref-

30 erably, though not necessarily, rotated con-
tinuously, the machine being provided with
a plarality of impression members, prefer-
ably eylinders, co6perating with the forms,

. and with means for varying the speed, pref-

35 erably by stopping and starting, of that im-
pression member which receives the sheet in
the first instance, so that the sheet may be fed
theretowith httle difficulty and accurate reg-
isterobtained, there beingalsosuitable means

40 in the machme such asa tlansfet eylinder or

cylinders, for transferring the sheet after
printing from one impression-cylinder to the
sueceeding one.
With this and .other objects in view the in-
45 -vention consists in certain constructions and
in certain parts, improvements, and combi-
nations, which will be hereinafter described,
the invention being then specifically pomted
out in the claims hereunto appended.’
so Intheaccompanying drawings, which form
a partof this specification, in which like char-
o~

.sur fcmce 1L.

acters of reference indicate the same pmts,
Figurel is a side viewof a pnntmmmachlne
embodym@ the invention. Fig. 2 is an end
view of the machine shown in Fig. 1 with 35
the delivery and inking mechanism 1em0ved
Figs. 3,4, 5, and 6 are diagrammatic sectional
elevatlons lndleatmo the positions of the sev-
eral cylinders at various times during the
printing operation. ~ Fig. 7 is a detail - view 6o
illustrating the means for operating the ink- - -
ing mechamsms "Fig. 8 is a horizontal sec-
tlon of the constr uctlon shown in Fig. 7. '
In the machine shown, which has been se- - .

lected as illustrating one embodiment of the 65
invention, 1 indicates the frame. - The frame

is plOVlded with ‘the usual journal-boxes 2,

which carry a shaft 3, upon which. the form.
carrier, which in the present insfance is a
cylinder 4,18 mounted. 70

The f01m -carrying eylinder may be rotated
in any convenient or desirable way. In the
machine shown a shaft 5 is mounted in the
frame, said shaft being driven by suitable
fast and loose pulleys 67 from any suitable 75 .
source of power. The shaft 5 is provided
with a pinion 8, which meshes with a large
gear 9, mounted on the shaft 3 of ‘the im-
pression-cylinder.

In the machine shown the form- -carrying 8o
cylinder is provided with two form-carrying
surfaces 10 11. The invention is not, how-
ever, limited to this particular number of
form-carrying surfaces, as ‘more might be
used, if desired. - These surfaces maybe pro- 8s
vided with any suitable printing-form—as,
for instance, an aluminium sheet or a stere-
otype-plate.

In the machine shown there are two im-
pression - cylinders 12 13, which codperate go
with the form-surfaces on the form-carrier
before described, the cylinder 12 being ar-
ranged to cooperate with the form-carrying
surface 10 ‘and the cylinder 13 being ar-
ranged to codperate with- the form-carrying gg
These cylinders 12 and 13 are
carried by the shafts 14 15, suitably mounted
in journal-boxes located in the upper part of
the frame.

The machine in which the invention is
shown as embodied is a multicolor-printing
machine. After the sheetshavebeen printed,
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therefore by the form-surface 10 on the eyl- ’

inder 4 codperating with the impression-sur-
face on the cylinder 12 it is necéssary that
they be transferred with the printed side out,
so as to receive a second impression on the
same side from the form-surface 11, codp-
ating with the ¢ylinder 13.

- The transfer of the sheet may be effected
in various ways. In the machine shown the
transfer is effected by means of a transfer-
eylinder 16, located between the eylinders 12
and 13, this cylinder being carried on a shaft
17, suitably mounted in the frame of the ma-
chine. '

The transfer and impression cylinders may
be driven in any suitable manner. In the
machine shown the cylinders 13 and 16 are
provided with intermeshing gears 18 19, and

* the gear 18 meshes with the gear 9, before de-
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scribed as mounted on the shaft of the im-
pression-cylinder 3. Theecylinders 1316 will
therefore be continuously driven, and in the
machine shown the gears by which theseeyl-
inders are driven are so related that the cyl-
inder 13 makes three revolutionsforonerevo-
lation of the form-carrying cylinder 4 and
the cylinder 16 makes four revolutions dur-
ing one revolution of the form-carrying cyl-
inder. :
 The cylinder 12 has its speed varied in or-
der that the sheets maybe fed thereto and is
preferably stopped for that . purpose,. the
sheets being fed in any sunitable way, as from
a feed-board 21, suitably mounted on the
frame of the machine. . v
The cylinder 12 may be stopped, started,
and driven by any suitable form of mechan-
ism. Preferably, however, the cylinder 12
will be stopped and started by means of cam-
operated hooks 22 and 23, these hooks being
pivoted on the cylinder 4 and being given a
movement additional to the rotary movement
imparted by the cylinder by a path-cam 24,
which is suitably secured to the machine-
frame. * The construction and operation of
these cam-operated hooks are fully set forth
in my application, Serial No. 618,024, filed
Janunary 5, 1897, and a detailed description
of the peculiar movement imparted by these
cams and the manner in which it is accom-
plished is therefore unnecessary in this speci-
fication. It issufficient tosay thatthe hooks
which engage the studs 25 26, suitably secured
to the cylinder12, impart to said eylindera va-
rying movement both in stopping and start-
ing—that is to say, the cylinder is taken by
the hook 22 while running at full speed and
is gradually brought to a position of rest and
is taken by the hook 23 while at rest and
brought up to full speed. In the machine
shown the cylinder 12 having been started
by the hook 23 cooperating with one of the
studs 25 26 and brought up to full speed is
thereafter driven by the gear 27, which is
mounted on the cylinder and which meshes
with a mutilated gear 28, suitably mounted
on the form-carrying cylinder or so econnected

that position. _
cylinder is provided with a stud 35, which is

theréto as to rotate in unison therewith. As
the mutilated gear 28 runs out of mesh with
the gear 27 the ook 22 engages with its co-
operating stud on the cylinder 12 and brings
the said cylindér to a gradual stop.

The stopping of the cylinder may be as-
sisted by any suitable form of brake mechaii-
ism. Inthe machine shown thereis provided
a friction-pulley 29, which is engaged by the

75

friction-strap 30, the said strap beingoperated -

in the well-known manner from a lever 31,
suitably pivoted on the frame of the machine.
Thelever 31is operated through a connecting-

8o

rod 32 from the cam 33,which is mountedona |

cam-shaft 34, suitably journaled in the ma-
chine-frame. After the cylinder 12 has been
brought to a stop it is preferably locked in
In the machine shown the said

engaged by a locking-lever 36, suitably pivot-
ed to the frame of the machine, the said lever
being operated through a connecting-rod 37,
which in turn is operated from a cam 38,
mounted on the shaft 34 before described.
The friction and brake mechanisms just
described are usual ones and form no part of
the present invention. It is furthermore to
be understood that any other suitable form

85'

00

95

of friction and brake mechanisms may be

used, if desired.

Any suitable form of inking mechanism
may be nsed to supply ink to the forms on
the surfaces 10 and 11. In the machine
shown two groups of inking-rollers 39 40 are
used, the group 39 codperating with the sur-
face 10 and the group 40 codperating with
the surface 11. As the machine shown is a
multicolor-printing machine, it will be un-
derstood, of course, that the inking mechan-
isms before referred to supply different-col-
ored inks to the forms. Means, therefore,
must be provided to keep each group of ink-
ing-rollers out of contaet with the form which
is intended to be inked by the other group.
Various means widely different in character
may be used for keeping the inking-rollers

out. of contact with the forms which they are

not intended to ink. In the machine shown
the inking-rollers of thetwo groups are shown
as mounted in sliding brackets 41. These
brackets are slidably held to the frame by
pins 42, which engage with diagonal slots 43
in the said brackets. The brackets 41 are
arranged in pairs, and the diagonal slots be-
fore referred to are so arranged that the slots
of each pair of brackets are at an angle to
each other. The sliding brackets are held
down in their inking position by springs 44,
and they are moved away from this position
by cam-lifting slides 45. Each of these lift-

ing-slides is provided with two cam-faces and
operates 10 move a pair of the ink-roll-sup-
porting slides, as will be readily understood
from the drawings, more particularly Fig. 7.
Sets of slides such as have been before de-
seribed are located at each end of the inking-
rolls, and the shaft 3 of the eylinder 4 is pro-
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vided at each end with a pair of cams 46 47,
by which the lifting-slides of each group of
slides are operated, the slides 45 being suit-
ably provided with friction-rolls, which run
upon said cams. The cam46 operatesin con-
nection with the group of inking-rolls 40 and
holds them out of contact with the printing-
surface 10. In the same way the cam 47 op-
erates in connection with the group of ink-
ing-rolls 39 and holds them out of contact
with the surface 11.

The second impression-cylinder 13 is ar-
ranged sothatit willnot contact with the form
10. Variousconstructions may be devised for
this purpose. In the machine shown the said
cylinder is controlled so that it will not con-
tact with the form-sarface 10, but will con-
tact with the form-surface 11 by means of
lifting mechanism of the ordinary form.
This mechanism -consists of rods 48, con-
nected to the journal-box of the said eylinder
and forced npward by springs 49. The rods
are connected at their lower ends by a cross-
piece 50, which is operated upon by a pair of
toggles 51, one of which is mounted in the
cross-piece and the other in the frame of the

- machine. The toggles 51 areniadeand broken
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by a sliding rod 52, which is operated from a
cam on the shaft 34. :
The sheets may be delivered from the sec-

-ond cylinder by any usual or desired form of

delivery mechanism. - In the machine shown
a tape delivery 53 of ordinary form is used,
the sheets being taken therefrom by a fly or
in any other suitable manner.

The impression and transfer cylinders may
be provided with any suitable form of sheet-
taking mechanisms. In the machine shown
the sheets are taken and held upon each of
these cylinders by ordinary gripper mechan-
isms. Any other suitable form of sheet-tak-
ing mechanism may, however, be substituted
for the grippers, if desired.

The operation of the machine is as follows:
A sheet having been fed down the feed-board
21 is taken by the grippers on the cylinder 12,
the cylinder being stationary at the time that
the sheet is fed thereto, being held in its sta-
tionary position-by the locking-lever.56 and
the stud 35, before described. The rotation
of the cylinder 4 brings the starting-hook 23
into position to engage the starting-stud 25
on the eylinder12. The position of the parts
just described is shown in Fig. 1. Just as
the hook engages the pin the cam 38 operates
to release the locking-lever, and the further
movement of the eylinder4 causes the start-
ing-hoolk 23, codperating with the stud 25, to
impart to the eylinder 12 an easy starting
movement, which is gradually accelerated
until the speed of the eylinder 12 is the same
as that of the cylinder 4. At this time-the
mutilated gear 28 of the cylinder 4 engages
the gear 27 of the cylinder 12.. When the
gears 23 and 12 come into engagement and
the two cylinders are moving at the same
speed, the form-surface 10 will meet the im-

pression-surface of the cylinder 12 and the
sheet upon said surface will receive an im-
pression from the said form-surface. The
mutilated gear 28 is of such a length as to
cause the impression-cylinder 12 to make two
revolutions, the first being made in order to
print the sheet and the second in order that
the sheet may be delivered to the transfer-
cylinder16. Inthe position of the parts shown
in Fig. 4 the impression-cylinder 12 is trans-
ferring its printed sheet to the cylinder 16.
In effecting the transfer the eylinder 12 will
continue its revolutions until it reaches the
position of the parts shown in Fig. 5. At
this time the said eylinder has completed its
revolution and. its pin 26 has been engaged

by the stopping-lever 22, whereby the ¢ylin-

der is brought to-a stop and released by said
lever. At thistime the form-carrying eylin-
der 4 has made about two-thirds of a revolu-
tion. It will be understood, therefore, that
during one part of a revolution of the form-
carrying cylinder the impressioun-eylinder 12
makes tworevolutions and then remains sta-
tionary while the form-carrying cylinder com-
pletesits revolution. Afterthe transfer-eyl-
inder 16 has taken the sheet from the cylin-
der 12 it makes four revolutions, carrying the
sheet, and on its fourth revolution the timing
of the parts is such that it delivers its sheet
to the second impression -e¢ylinder 13 and
takes a fresh sheet from the first impression-
eylinder 12, the first sheet being, of course,
transferred to the second impression-eylinder
with its printed side out. It will be remem-
bered that in the machine shown the second
impression-cylinder, as well as the transfer-
cylinder, is a continuously-rotating cylinder.
After receiving its sheet, therefore, this eyl-
inder makes an idle revolution and . then
makes a revolution, during which the sheet
is printed and delivered. ~Its third revolu-
tion, it being remembered that it makes three
revolutions to one. revolution of the cylin-
der 4, is an idle revolution, and on its next
revolution it receives a sheet and operates it
as before described. Thelifting mechanism
is preferably so arranged that the -eylinder
will be. held up away from the path of the
forms on the cylinder 4 except during the
passage of the form with which it cotiperates
in the printing operation.

- Various modifications may be made in the
mechanism by which this invention iscarried
into effect. - It is to be understood, therefore,
that the invention is not limited to the spe-
cific mechanism which has been described in

the foregoing specification and whick is illus-

trated in the-accompanying drawings, but
that it includes all such changes and modifi-
cations as fall within its spirit and scope.

What I elaim is--

1. The combination with a rotating form-
carrier having a plaralityof forms, of a plu-
rality of impression members, means for va-
rying the speed of one of the members to re-
ceive a sheet, and means whereby the sheet
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is transferred from said impression member
to a succeeding member, substantially as de-
seribed.

2. The combination with a rotating form-
carrier having a plurality of forms, of a plu-
rality of impression members, stopping and
starting mechanism by which one of said mem-
bers is stopped to receive a sheet and then
started, means for rotating said member at a
constant speed, and means whereby the sheet
is transferred from said impression member
toa succeeding member, substantially as de-
seribed. .

3. The combination with a rotating form-
carrier having a plurality of forms, of a plu-
rality of impression members, means by which
one of these members is brought to a gradual
stop toreceive the sheet, means for gradunally
starting said member and bringing its speed
up to the speed of the form-carrier, means for
rotating the impression member at the speed
of the form-carrier during the printing opera-
tion, and means for transferring the sheet
from said impression member to a succeeding
member, substantially as described.

4. The combination with a continuously-
rotating form - carrier having a plurality of
forms, of a plurality of impression members,
means for varying the speed of one of the
members toreceive a sheet, and means where-
by the sheet is transferred from said impres-

sion member to a succeeding member, sub-.

stantially as described.
5. The combination with a continuously-
rotating form-carrier having a plurality of

forms, of a plurality of impression-cylinders,

stopping and starting mechanism by which
one of said cylinders is stopped to receive a
sheet and then started, means for rotating
said eylinder at a constant speed, and means
whereby the sheet is transferred from said
impression-cylinder to a succeeding cylinder,
substantially as deseribed.

6. The combination with a continuously:
rotating form-cylinderhaving twoforms there-
on, of a continuously-rotating impression-cyl-
inder codperating with one of the forms and
arotating eylinder cooperating with the other
form, means for varying the speed of said ro-
tating cylinder toreceive the sheet, and means
whereby the sheet is transferred from one eyl-
inder to the other, substantially as described.

7. The combination with a continuously-ro-

tating form-cylinder having two forms there-

55
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on, of a continuously-rotating impression-cyl-
inder codperating with one of the forms and
arotating cylinder codperating with the other
form, means whereby said rotating cylinder
is stopped to receive the sheet and then start-
ed, means for rotating the eylinder at a con-
stant speed, and means whereby the sheet is
transferred from one eylinder to the other,
substantially as described.

8. The combination with a rotating form-
carrier having two forms, of two impression-
cylinders one cotperating with each form,
means whereby the speed of one of the cylin-

647,151

ders is varied to receive a sheet, and a trans-
fer-cylinder operating to transfer the sheet
from one impression-cylinder to the other,
substantially as described.

9. The combination with a rotating form-
carrier having two forms, of two impression-
cylinders one codperating with each form,
stopping and starting mechanism by which
one of the cylinders is stopped to receive a
sheet and then started, means for rotating the
cylinder at a constant speed, and a transfer-
cylinder operating to transfer the sheet from
one eylinder to the other, substantially as de-
scribed. .

10. The combination with a continuously-
rotating form-carrier, of a continuously-ro-
tating impression-cylinder, a rotating impres-
sion-cylinder, means whereby said rotating
cylinder is stopped to receive the sheet, and
a continuously-rotating transfer-cylinder op-

pression-cylinder to the other, substantially
as described. :
11. Thecombination of a rotating form-car-

rier having a plurality of forms, of a plurality -

of impression-cylinders, means carried by the

_form-carrier for varying the speed of one of

said impression-eylinders, and means where-
by the sheet is transferred from one cylinder
to the other, substantially as described.

12. The combination of a rotating form-car-
rier having a plurality of forms, of a plurality
of impression-cylinders, means carried by the
form-carrier for gradually stopping and start-
ing one of said impression-cylinders, means
also carried by the form-carrier for rotating
said cylinder at a constant speed, and means
whereby the sheet is transferred from one of

“the eylinders to another, substantially as de-

seribed.
138. The combination with a rotating form-
carrier having a plurality of forms, of an im-

-pression-cylinder, means whereby said cylin-

der is stopped and started, a second continu-
ously -rotating impression-cylinder, raising
and lowering devices for said cylinder, and
means for transferring the sheet from one im-
pression-cylinder to the other, substantially
as deseribed.

14. The combination with a continuously-
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rotating form-carrier having a plurality of -

forms, of an impression -ecylinder, means
whereby said cylinder is stopped and started,
a seeond continuocusly-rotating impression-
cylinder, raising and lowering devices forsaid
cylinder,and means for transferring the sheet
from one impression-cylinder to the other,
substantially as deseribed.

15. The combination with a form-cylinder
having two forms thereon, two impression-
cylinders codperating with said forms, means
whereby one of said cylinders is stopped to
receive the sheet, means for continuously
rotating the other impression-cylinder, rais-
ing and lowering devices therefor, and a con-
tinuously-rotating transfer-cylinder,substan-
tially as described.
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16. The combination with a single form-
cylinder having a plurality of forms, of two
impression-cylinders codperating therewith,
means intermediate the form-cylinder and
one of the impression-cylinders whereby said
impression-cylinder is brought to a gradual
stop to receive a sheet and is then started
with a gradually-accelerating motion until it
reaches the speed of the form-cylinder, means
on the form-cylinder for continuing the rota-
tion of said cylinder, and means for trans-
ferring a sheet from one impression-cylinder
to the other, substantially as described.

17. The combination with a single continu-
ously-rotating form-cylinder having a' plu-
rality of forms, of two impression-cylinders
cobperating therewith, means intermediate
the form-cylinder and one of the impression-
eylinders whereby said impression-cylinder
is brought to a gradual stop to receive a
sheet, and is then started with a gradually-
accelerating motion until it reaches the speed
of the form-cylinder, means on the form-cyl-

inder for continuing the rotation of said eyl-

inder, substantially as described.

18. The combination with a continuously-
rotating form-cylinder having two forms
thereon, of an impression-eylinder codper-
ating with one of the forms, means interme-
diate the form-cylinder and the impression-

cylinder whereby said impression-cylinder is
started with a gradually-accelerating motion,
is rotated at the same speed as the form-cyl-
inder-and is gradually stopped, a second con-
tinuously-rotating impression-cylinder, and
a continuously-rotating transfer-cylinder for
transferring the sheet from ome cylinder to
the other, substantially as deseribed.

19. The combination with a continuously-
rotating form - cylinder -having two forms
thereon, of an impression-cylinder codperat-
ing with one of the forms, means intermedi-
ate the form-cylinder and the impression-
cylinder whereby said impression-cylinder
is started with a gradually-accelerating mo-
tion, is rotated at the same speed as the
form-cylinder and is gradually stopped, a
second continuously-rotating impression-cyl-
inder, raising and lowering devices therefor,
and a continuously-rotating transfer-cylinder
for transferring the sheet from one cylinder
to the other, substantially as deseribed.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

THOMAS M. NORTH.

Witnesses: .
F. W. . CRANE,
L. RorHM.
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