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~Application filed April 10, 1893, “Renewed Jannary 4,1895. Serial No. 533,821, (No modsl.)

To all whom it may concermns
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Be it known that I, WiLLIAM H. R. TOYE, a
citizen of the United States, residing in the

city and county of Philadelphia, in the State

of Pennsylvania, have invented a newand Im-
proved Printing-Press, of which the following

is a true and exact description, reference be-
ing had tothe accompanying drawings, which |

form a part of this specification.

My invention relates to printing presses
and has particular reference to presses which
are adapted to print picturesin colors, where
exact and careful register is required. It is
well known to those skilled in the art of color
printing that one of the greatest difficulties
to overcome 1n this class of work is lack of
pertect register. Varioussystemshave been
devised and many machines made to obviate

this great difficulty, butthese machines have’
heretofore been Imperfect in many respects

and generally involved great 00513 in their
construction. |

The maln object of my invention is to pro-
vide a press of comparatively simple con-

struction capable of printing in colorson one.

or both sides of a sheet, and which has great
accuracy of register.
To this end my invention mamly consists

in providing a printing couple, whose type
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‘shown in Fig. 1.

cylinder is divided into a number of seg-
mental forms, and whose impression cylinder
is divided into acorresponding number of seg-
mental impression surfaces, with' an endless
flexible carrier of greater length than the cir-
cumfierence of the cylinders, so that, as it re-

volves with the impression cylinder 11: will re-

tard the sheetf at each revolution and cause

it to be printed on by a differentset of types;

and 1t also consists in various other improve-
ments in this style of press which will be
hereinafter specifically pointed out in the
claims appended to this specification.

My 1nvention can best be explained in con-
nection with thedrawings in which it is illus-
trated, and in which—

Fln*ure 1 is.a side elevation of a multicolor
printing press constructed according to my
invention. Fig. 2 is a plan view of the press
Fig. 3 is a view of the re-

movable platen turtle. Fig. 4 is a side view

of themain printing couple showing the flexi-
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rying sets of inking rolls D D’ D? D53,

ble carrier more clearly than shown in Fig. 1
thedriving mechanism and frame bemo* re-

moved. I‘ln* 5 is fragmental plan view of the
press shown in Fig. 4. Fig. 6 is a view simi-

lar to that shown in Fw 4, illustrating a
modified form of carrier. Fw 718 a fra,ﬂ'

mentary plan view of the press shown in Fig. 6.
Fig. 8 is a side elevation of one of the-links'
shown in Fig. 4, showing the adjusting de-

vice. Fig. 9 is a fragmentary side view;
Fig. 10, a top view of a device taking up for

6o

wear in the link carrier; and Fig. 11 isa view

on an enlarged scale of the portion of the
press to the lefi of the shaft C’, the main
frame of the machine being shown in dotted

lines.
A represents a frame on which are jour-

naled or otherwise properly secured the va-

rious gears, rolls and 1ever's which go to make
up the press. -

B and C are respectively the impression
and the type cylinders, and in this construe-
tion the two cylinders are divided into as
many segmental sections as there are print-
ing colors to be printed. It is evident that
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any number of divisions could be made but

the press as shown has four divisions and is
adapted to print any four printing colors as
yellow, red, blue and black.

The type cylinder B is divided into four d1-
visions marked b 0’ b? b° suitable spaces s s’
s* s® being leff between the several type sec-

tions for the acecommodation of the gripper

mechanism 1n & manner well understood.

On arms as ¢ o’ a?, andata’on the frame A

of the press are pivoted frames d d’ d? d? car-
- These
frames carry at vy y” 4* 9/° rollers which work
in suitable push and pull cams marked z in
the face of the cylinder B and operate in a
well known way to ink the proper sections of
type on each revolution of the eylinder B.

As more clearly shown in Fig. 4 the several
sections of the eylinder B are prowded with
removable turtles ¢ ¢’ #° £° secured in any con-
venient manner as by belts and on these the
usual blocks and plates are securedin a man-
ner perfectly well known.

The platen or impression eylmdel Cis di-

vided into as manysections ¢ ¢’ ¢® ¢® as is the
type cvlinder, and these sections I also pref-
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straight links as shown in Kig. 0.
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thetypeon thecylinder B. Thisisbestshown
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in Fig. 3.

The eylinder C is provided with suitable
oear C? in which mesh gear arranged on the
flexible carrier E. The flexible carrier may
consist of a chain or belt, strips of steelor any
other snitable flexible material, butI prefer to

make the carrier of a seriesof links pivoted to-~
‘gether. Asshownin Fig. 1thiscarrier L con-

sists of a series of curved links e, pivoted at
¢’ and carrying at e? the gripper mechanisms
which consist of gripper barsas g having fin-
oers ¢’ and tripping cams G’. The separate
links are provided with internal gear teeth as
e3 where the two links are pivoted together,
which teeth are adapted to engage with the
cear C? on the eylinder C. No outside gear
teeth are formed on the links as shown in
Fig. 1 but the two ¢ylinders B C are secured
to shafts as I3’ €’ and gear wheels B® C° are
arranged as best shown in Fig. 2 whereby the
two eylinders may be driven in unison. In
[ig. 4 the various links are provided with in-
ternal gear e and also with external teeth e
which are adapted to mesh with gear teeth 0
on the evlinder B and serve to drive this cyl-

inder. Inthis construction the external gears

135 ¢ may be discarded. This flexible rack
or carrier may be composed if desired of
ITere the
separate links e are pivoted as betfore at e’
and are provided with gears at ¢!, but they
are not curved and so the eylinder C is made

with polygonal surfaces as shown at ¢ to sup- |

port the flexible rack there shown. Gears as
¢? are arranged to gear with the gears e'’
To return to the press shown in I'ig. 1 the
carrier B is supported by a pulley of suitable
contour as I, preferably placed as shown be-
hind the eylinder C. | |
B is a second type cylinder arranged to
print on the side of the sheet not printed by

in Fig. 11. This cylinder is pivoted at BUu
and driven from the main shaft P’ by means

of gears p p’ as best shown in Fig. 2, and a
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corresponding impression cylinder C1is also
driven from the main shaft P’ by means of
oears p° p® and is provided with gripper mech-
anism at G¥% In order to bring the type cyl-
inder B to such a position that it will print
at proper times in a manner to be explained
hereinafter, alever arm N oseillated by means

of a roller N’ which reads the cam n in the

face of the eylinder C is arranged as shown
in Figs.1and 11. Thisarm is pivoted on the
main shaft P’ and carries at 3! the type cyl-

inder B and also the inking rolls D there-

for on an arm d't, and suitable pins B H’ are
arranged substantially as shown below the
pivotal point of the eylinder B and serve to
tumble the cams G’ and G' in a manner to
be explained. Suitable set-offs operated from

a pulley M driven from the main shaft are

shown at m m and serve to clean the cylin-
der C.

erably provide with removable make ready or |
platen turtles, one of whichisshown removed

E |
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X arefly fingersdriven in any suitable man-
ner and X’ is the receiving board. |
The links ¢ of the flexible rack when not

provided with external gear teeth are prefer-

ably arranged as shown in IFig. 3 where the
link is made in two parts efand " aright and
left hand screw €8 being arranged and shown
to adjust the length of the link. It is evi-

dent however that various other ways of ar-
ranging the link so as to be longitudinally

adjustable might be devised and I do not

wish to be limited tothe precise construction

shown. The carrier may be composed en-
tirely of such links, or one or more may be
arranged where most useful. |

The cylinders B and C are preferﬁbly ar-

ranged so as to be adjustable on their re-

spective shafts B’ and ¢’. -As shown in IFig.
1 a yoke as O is secured to the shatt and a
projection as ¢® or b® on the eylinders C and
B respectively is adjustably held between
serews w 2’. In the construction shown in
Figs. 9 and 10 the cylinder C is provided at
each end with heads C* C* connected to-

oether by bolts 2! working in slots z11, The

heads C¥ (2 have recesses ¢* ¢ respectively
arranged in their rims to engage with teeth
¢ in a manner corresponding to the recesses
2 already described. By setting one head
C? slightly ahead of its fellow, wear may be
taken up and the rack kept tight while rotat-
ing with the cylinder C. By this arrange-
ment the alienment will be kept perfect even
if there may be some slack in the rack be-
tween the cylinder C and thesupporting pul-
ley [. A cam Q is arranged on the shaft C’

and serves to operate a lever Q’ whieh is con-.

veniently pivoted at ¢ and operates a pin as
r. The cam is so arranged that it will put
the pin  in operative position once at every
rotation of the cylinder C which 1s once at
every rotation of the complete number of
printing and impression gections. |

The carrier Eis of such a length thatthere
is room for one more set of gripper mechan-

isms than there ave sections on the type and

impression cylinders, that 1s to say, in the
construction shown, the length of the carrier
is five-fourths the circumference of the eylin-
ders C and B, so that on the rotation of the
eylinder C and the carrier E any set of oTI]-
pers will be retarded exactly one-fourth of a
circumference or one section behind the place
where it was on the previous rotation of the
cylinder. |

Theoperation of the machineshownin Kigs.
1 and 2is as follows: Power is applied to the
shaft P’ through a pulley as P and a suitable
belt as P~
mitted to the gears C° B° through the spur p
thus rotating the cylinders C B. Motion 1s
also transmitted to the eylinder B by means
of the gears p p’ and to the impression cylin-
der C by means of the gearsp®p®. Suitable
inks being placed in the fountains D D" D?® D?
and D the operator presents a sheet at the
edge of the feed board F to the gripper mech-

From this shaft motion is trans-
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faceishooked and v’ represents asmall ratchet
wheel to which is connected a roller for tight-
ening said sheet. o o -
I have deseribed my press as capable of
printing in four colors but by properly arrang-
ing the printing plates so that portions thereof
will print on parts of the sheet printed on by
another plate so as to print one color on an-
other, various other colors can be obtained.
For instance by printing yellow on blue green
will result, red on blue will cause violet and
red and yellow will eause orange and by other-
wise combining the tints a neutral tint will
appear. | S |
Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | - S
1. In a printing machine, the combination
with a type cylinder having a number of seg-
mental forms, of an impression eylinder hav-
ing as many segmental impression surfaces
as there are forms on the type cylinder, an
endless flexible carrier of greater length than
the circumference of the cylinders revolving
with the impression cylinder, and gripper
mechanism secured to said flexible carrier,
whereby the sheet carried by the gripper

anisms G. Supposing that the machine has
been running, the action can best be under-
stood by following the course of a sheet pre-
sented to a set of grippers shown at G* just

5 at the edge of the feed board. By the time
~ that this sheet has arrived at the point Z
where an impression is printed thereon, the |
section O’ of the impression cylinder will have
come around in the rotation of the cylinder
B and the first color which will be printed on
‘the sheet will be red. The sheet having re- !
ceived its first impression is carried along by
the flexible carrier being of course succeeded |
by another sheet and is carried around the |
supporting pulley I and back under the front |
of the feed board F. In itspath it passes be-
tween the rolls B C but the type cylinder
B is held out of engagement with the cylin- |
der C and out of the path of the sheet car-
ried by the grippers by the action of the cam |
nn and arm N. When the sheet has arrived |
under the front of the feed board the pin 7
being out of operation as described, the sheet
i8 passed on to the point Z to receive another
impression. The retardation caused by the
additional length of the carrier E as described
above causesthesheet when againitarrives at
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spur over which the sheet or make ready sur- | tervals by certain of said links.

. the point Z to be opposite the section b2 which | mechanism on the carrier will be ecarried in 05
carries a set of plates which are arranged to | a path substantially parallel to the periphery
30 printinblue. Beingagain carried around,the | of the impression surface during sueh time
sheet receives the black and lastly it receives | as it is being printed on. o *
a yellow impression from the type or plates | 2. In a printing machine, the combination
on the section marked b. Asthegripper mech- | with a type eylinder having a number of seg- roc
anism carrying the sheet now fully printed | mental forms, of an impression eylinder hav-
35 ononeside arrives at the point marked Z’ the | ing as many segmental impression surfaces
| cam 7 in the face of the cylinder C operates | as there are forms on the type eylinder, grip-
,as described to bring the type cylinder B¥ to | per mechanisms one more in number than the |
~a position where it will be ready to print the | numberof the segmental impression surfaces, rog
side of the paper not already printed on. As | and an endless flexible carrier, of a length
40 the cylinder BY is placed in position the pins | whose ratio to the circumference of the cyl-
I II” carried by the arm N asshown are put | inder is the same as the ratio of the number
‘1n line with the respective tumbler cams G’ | of gripper mechanisms to the number of seg- _
G'® and operate to cause the grippers which | mental forms and impression surfaces, said rro
seized the sheet at G tovelease the sheet and | carrier revolving with the impression cylin-
45 to cause the fingers of the gripper mechanism | der and adapted to support the gripper mech-
G!"toseize it. The sheet is carried now by the | anisms. | ,_
impression cylinder C¥* and is printed on the 3. In a printing machine, the combination
back by the plate cylinder B. When prop- } with type and impression cylinders revolving 115
erly printed the sheet is released from the [ in the same time and divided into an equal
cluteh of fingers G and is caught by fly fin- | number of segmental sections for plates and
cgers X and dropped on the receiving board | impression surfaces respectively, of a flexible
X’ in a manner well understood. The grip- | rack revolving with the impression cylinder
per mechanism G*° continues its travel, comes | and composed of pivoted links and a series of 120
around to the position just under the front of | gripper mechanisms carried at intervals by
the feed board F where it is tumbled by the | certain of said links. ' '
pin 7 and seizes and carries along a new sheet 4. In a printing machine, the combination
to be printed on. It will be noticed that the | with a type and an impression eylinder re-
line of travel of the sheet while it is being | volving in the same time and divided into an 125
printed on and during such time as any part | equal number of segmental sections for plates
of the sheet is being printed on is exactly par- | and impression surfaces respectively, of a
allel to the surface of the impression cylinder. | flexible earrier borne by a support of similar
The turtles of the plate or typecylinder are | curvatureto theimpression cylinder,said car-
removable in the usual manner and for con- | rier being composed of a series of curved t3o0 -
venience I also form the impression-cylinder | links whose curvature is similar to that of the
65 with removable platen turtles. As seen in | support,saidlinksbeing pivoted together,and
Fig. 3,V representssuchaturtle. wvisasmall | a series of gripper mechanisms carried at in-




(Q

20

30

35

40

45

50O

55

6o

5. In a printing machine the combination

witha type eylinder having a number of seg-

mental forms, of an impression eylinder hav-

ing as many segmental impression surfaces
as thereare formson the type cylinder, a flexi-
ble rack adapted to revolve with the impres-
sion eylinder and having internal gear ar-

‘ranged to mesh with: the gear or mechanism

for drivingit,inechanism fordriving said rack
and a seriesof gripper mechanisms carried by
said rack.

6. In a
with a type eylinder having a number of seg-
mental forms, of an impression eylinder hav-
ing as many segmental impression surfaces
as there are formson the type cylinder, a flexi-
ble rack composed of separate links curved
to correspond to the wheel which drives the
rack,said rack being adapted to revolve with
the impression cylinder and having internal
cgear arranged to mesh with the gear or mech-
anism for driving it, mechanism for driving
said rack and a series of gripper mechanisms
carried by said rack.

7. In a printing machine the combination.

with a type cylinder having a number of seg-

mental type sections, an impression cylinder

having as many segmental impression sur-
faces as there are type sections on the type
cylinder, means for rotating both cylinders
in unison, a flexible carrier of greater length
than the circumference of the cylindersdriven
by the impression cylinder and a series of
oripper mechanisms,one moreinnumber than
the number of segmental impression surfaces
carried by the rack. |

3. In a printing machine the combination

with a type and an impression eylinder rotat-
ing in equal times and divided intoa number
of segmental sections for plates and impres-
sion surfaces respectively, of a flexible car-
rierrotating with the impression eylinder,and
of greater length than the circumference of
the cylinders, a series of gripper mechanisms,
one more in number than the divisions of the
type cylinder, carried by said flexible carrier
and means for tripping said gripper mechan-
isms after the sheet carrvied thereby has re-

ceived an impression from the plates or types

on each division of the type cylinder.

9. In a printing machine the combination
with a type and an impression eylinder di-
vided intoanumber of segmental divisions for
plates and impression surfaces respectively,
of a flexible carrier of greaterlength than the
circumference of the eylinders provided with
oripper mechanism adapted to carry the sheet
to be printed between the type and impres-
sion surfaces and a second printing couple
adapted to print on the side of the sheet left
blank by the first printing operation.

printing machine the combination.

534,302

[ 10. In a printing machine the combination

with a type and an impression cylinder di-
vided intoanumber of segmental divisions for

plates and impression surfaces respectively, 05

of a flexible carrier of greater length than the

circumference of the cylinders carried and
driven by the impression eylinder, and pro-
vided with gripper mechanism operating to
carry the sheet to be printed between the type
and impression surfaces, a second printing
couple adapted to print on the side ot the
sheet left blank by the first printing opera-
ion the type cylinder of which is adapted to
be moved to and from the path of the sheets to
be printed and means for so moving said cyl-
inder at proper times. -

" 11. In a printing machine the combination
with a type and an impression cylinder di-
vided into anumber of segmental divisions for
type and impression surfaces respectively, of
an endless flexible earrier of greater length

than the circumference of the eylinders pro-
vided with gripper mechanism adapted to

carry the sheets to be printed between the
type and platen surfaces, a second type cylin-
der arrangced so as to be movable to and from
the path of thesheets to be printed, means for
so moving the eylinder at proper times, an im-
pression cylinder and a system of set oft for
the impression cylinder, |

12. The combination with a printing ma-
chine of an endless flexible carrieradapted to

convey blanks to be printed between the rolls

of the printing couple; said carrier being com-
posed of separate links, each link beingcom-
posed of two parts and means for securing

‘the parts together and adjusting their length

substantially as described and so that the
length of the carrier may be changed to adapt
it to varying conditions of the temperature,
strain, and soon. -

13. In a printing machine the combination
with a type and an impression cylinder ot
heads as C° (2 on the impression cylinder re-
cosses ¢ ¢3in the heads C® C* respectively,
and means for adjusting said heads circums-

ferentially relative to each other and a car-

rier having gear adapted to mesh in the re-
cesses in the heads substantially as and for

| the purpose specified.

14. In a printing machine the combination
with type and impression cylinders, of a car-
rier rotating with the impression eylinder and

] composed of pivoted links curved to corre-

spond to the curvature of the impression cyl-
inder and gripper mechanism carried by the
carrier. |
WILLIAM H. R. TOYL.
Witnesses: |
ALr. H. FABER,
Epw. F. AYRES.
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