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To all whom it Mmay concerm: ing-surface on the bed. In these machines 5o
Be it known that I, THOMAS M. NORTH, a | the difficulties heretofore referred to bave
British subject, residing at New York city, | been experienced. The machines are com-
county of Kings, and State of New York; have | plicated and expensive, and, furthermore, the
5 invented certain new and useful Improve- | accurate register which must be maintained
ments in Multicolor Bed-and-Cylinder Print- | for sueueesful results is liable to be lost in 553

ing-Machines, fully described and represent-
ed in the following specification and the ac-
companying drawings, forming a part of the

transferring the sheets from one cylinder to
the other.
In endeavoring to avoid the difficulties

10 same,  which have been referred to the use of ma-
This invention relates to certain 1mprove- chines employing a continuously-revolving 6o

ments in printing-machines, and more par- | eylinder having a plurality ofitnpression-sur-

ticularly to bed-and-eylinder machines em- | faces cooperatmwmbh a plurality of prmtmu*-—

ploying planographic printing-surfaces and surfaces on the bed, the sheet remaining on

15 printing in a plurality of colors. the impression - surface and being succes-
Many attempts have been made to adapt | sively presented to the printing- aurfdees has 65

bed - and - eylinder machines to multicolor-
printing. Such machines have been con-
stucted with a plurality of beds and a plu-
20 rality of eylinders, one tor each bed, the sheet
being fed first to one cylinderand printed by 1t
and its codperating bed and then being trans-
ferred directly or indirectiy to the next cyl-
inder, which, with its codperating bed, gives 1t

also beensuggested. Inthesemachines, how-
ever, as it has been proposed to construct

them, the impression-surfaces have been sepa-

rated from each othera distance at least equal
to the length of each surface and the print-
1nﬂ‘-bu1tftees on the bed have been similarly
eepemted such separation of the surfaces
having been considered necessary in order to

FRS,

25 g second impression in a differentcolor. Ma- | bring the impression-surfaces into contach
chines of this character are expensive to | with the printing-surfaces in the proper se- 75
build, because of the number of impression- | quence. The printing-surfaces in bed-and-
¢cylinders and because of the complicated | cylinder machines are, however, of consider-
mechanisms necessary to operate the cylin- | able length, sememmee r'ed,chmtrferty inches.

30 ders, and are also exceedingly bulky. Fur-|In a mechine of the type referred to the cir-
thermore, exceedingly - accurate register is | cumference of the cylinder having two im- 3o
necessary for good color-printing, and great | pression-surfaces must be at least four times
difficulty has been found in successfully trans- | the length of the impression-surface and the
ferring the sheets from cylinder to cylinder | travel of the bed must be equal to the circum-

35 either directly or by intermediate devices and | ference of the eylinder. It follows, there-
at the same time preserving that absolute ac- | fore, that such constructions are not dda.pted 35

curacy of register which is necessary for fine
work. Attempts have also been made to em-
ploy a single cylinder having a plurality of
40 impression-surfaces which codperate with a
plurality of printing-surfaces on the bed. In
some of these machines the sheet after re-
celving an lmpression from one impression-
surface and vhe codperating printing-sarface
45 on the bed has been transferred to a second
cylinder, which receives it and returns it to
the next impression-surface on the eylinder
in position Lo recelve a second impression

from the next impression-surface and print-

for pl’lntll’lﬂ' except from the very smallest
forms on account of the necessarily great di-

ameter of the cylinder and the great length

of travel which must be given to.the bed.
This class of machines, therefore, has little or
no practical value. Attemptshavebeen made
to remedy one of thedifficulties—namely, the
length of travel of the bed—by giving the
printing-surfaces an independent movement
with respect to the reciprocating bed. In
these constructions, however, the cylinder
must still be of excessive diameﬁer 1if forms
of any considerable length are to be printed
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from and the mechanism necessary to give
the printing-surfacesthe necessary independ-
ent movement has been of a very complicated
nature. These machines are therefore open
to as many practical objections as the ma-

chines which they were devised to replace.

It is the object of thisinvention to produce
a bed-and-cylinder machine for multicolor-
printing in whieh a plurality of impression-
surfaces on a single cylinder shall codperate
with a plurality of printing-surfaces on a bed

to give a sheet a plurality of impressions !
usually in different colors and do this with- ]

out removing the sheet from the impression-
surface until it has received the desired num-
ber of impressions and at the same time to

produce a machine in which the circumfer-

ence of the cylinder need be no greater than
the combined length of the impression-sur-
faces plus the necessary space for the open-

ings in which the sheet-taking devices oper-

ate and 1n which the length of travel given

- the bed is substantially only equal to the com-
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bined length of the form-surfaces. |

The invention consists in certain parts, im-
provements, and combinations, which will be
hereinafter described, and fully pointed out
in the claims hereunto appended.

In the accompanying drawings, which rep-
resent a printing - machine construacted ac-
cording to the present invention and in which
like characters of reéference indicate the same
parts, Figure 1 represent a side view of a bed-
and-¢ylinder machine embodying the inven-
tion. Iig. 2 represents an end view of the
machine, with certain partsin section. Figs.
9 and 4 are diagrammatic side views showing
the relation of the eylinders and the beds and
also the feeding-in and feeding-out eylinder.
Kig. 5 represents an end view of the cylinder,
with certain parts broken away to show more
particularly the mechanism for operating the
grippers. Fig. 61s a vertical central section
of the construction shown in FKig. 5. Fig. 7
is a view on the opposite end of the cylinder,
showing the mechanism by which the operat-
ing-gear 1s locked to and unlocked from the
cylinder. F'1g. 8 1s a vertical central section
of the construction shown in Fig. 7. Higs. 9,
10, 11, 12, 13, 14, and 15 are diagrammatic
views 1illustrating the position of the c¢ylin-
der, with reference to the feeding mechanism
and the printing-surface on the bed at vari-
ous points in the operation of the machine.

Referring to Ifig. 1, in which a machine is

shown which represents one embodiment of
the invention, 1 indicates the frame of a ma-

chine of the stop-cylinder type, and 2 indi-
cates the bed of the machine, which in the
present case 1s provided with two printing-
surfaces 3 and 4. While these printing-sur-

faces may be of any of the known types, they
are herein shown as lithographic stones. The
bed 2 1s operated from a railroad-gear 5, which
meshes with a rack 6 on the bed, the gear be-

666,324

carrying a crank-arm 5, the arm being con-
nected to the gear 5 by a connecting-rod 9.
The shaft which carries the gear 5 1s also pro-
vided with two small gears 10, which mesh
with racks 11, supported on the machine-
frame, the racks and gears serving to multi-
ply the movement of the railroad-gear 5 in a
well-known manner. | |

The frame of the machine has standards 12,
which are provided at their upper ands with
ways in which slide boxes 13, in-which the
shaft 14 of the impression-cylinder 15 1s
mounted. The boxes are given a slight ver-
tical movement by a toggle mechanism,which

is of a type well known in the art and which

need not therefore be specifically described.

The impression-cyvlinder 15 carries a pair
of large gears 16 and 17, which gears mesh
with racks 18 on the bed, these gears being
mounted on recessed hubs 29. These gears
serve to transmit the movement of the bed
to the cylinder. In the form of machine
shown these gears are constantly in mesh
with the racks 18 on the bed, the raising-and-
lowering mechanism before described giving
a movement tothecylinder which is sufficient
to raise it off impression in order to permit
the return of the bed, but whic¢h is not sufli-
cient to raise the gears 16 and 17 out of mesh
with the racks. Inasmuch asthec¢ylinderis
a stop-eylinder it is necessary, therefore, that
these gears be so connected to the cylinder
as to enable them to run loose while the bed
is returning and to be locked to the eylinder
while the bed is making its printing stroke.

In order to provide for the loose movement
of the gears just referred to, the cylinder 15
is provided (see Figs. 7 and 8) with two roeck-

i shafts 19, which are shown as journaled in

‘the inner rim of the gear.

bearings 20, which are or mmay be attached to
spokes of the cylinder. These shafts carry
at one end bell-crank levers 21, having arms
22 23. The arms 23 are locking-arms aund
engage with suitable notches 24, formed in

rocked, so as to hold the arms 23 of the bell-

¢ranks in loeking engagement by means of

springs 25, mounted on rods 26, which are
pivotally connected to rock-arms 27 on the
shafts 19. The other ends of the rods 26 pass
loosely through guides, the manner of the

operation of the springs being obvious.

As has been stated, the cylinder 1s provided
with recessed hubs 28 and the ends of the
arms 22 extend into the recess of the hub on
which the gear 17 is mounted. Mounted on
a reduced portion 14’ of the shaft 14 is a.two-
armed lever 29, having a hub or collar 30,
which collar liesin the recess of the cylinder-
hub 28, before referred to. This collar 30 is
provided with two projections 31, having per-
forations therein, in which perforations are
mounted pins 32. These pins 32 are engaged
by yoke-shaped recesses in the ends of the
arms 22. It is obvious that by rocking the

ing given its movement from a large gear 7, | two-armed lever 29 the bell-cranks 21 and the
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shafts 19 will be rocked and the locking- |

arms 23 of the bell-cranks will be disengaged
from the notches 24 in the gears.

In order to rock the two-armed lever 29,
there is provided a cam 33, which 1s in the
form of a bell-crank and is pivoted on a stud
34, which projects from one of the standards
of the machine. The other arm 35 of the
bell-crank is connected by a rod 36 to a bell-
crank 37. This bell-crank 37 is connected by
a rod 38 to a lever 39, pivoted on the base ot
the machine, this lever being operated at
proper times by a cam 40, mounted on the
shaft of the gear 7. This cam is so shaped
that it will, through the connections de-
scribed, throw the cam 33 into the path of
the two-armed lever 29 and rock it, thereby
throwing the locking-arms 23 out of their
notches, and thus releasing the gear 17 from
the cylinder.

The shafts 19 extend across the cylinder,
and they are provided on the ends which are
next the gear 16 with arms 23', which engage
notches in this gear. The movement of the
shaft which throws the arms 23 and releases
the gear 17 will also throw the arms 23" and
release the gear 16.

The machine must necessarily be provided
with devices for taking and retaining the
sheets during the successive impressions, and
the mechanismm shown 18 a gripper mechan-
ism, although other retaining devices might
be used.

Owing to the fact that the gears 16 and 17
are loose with respect to the cylinder during
the return stroke of the bed, it is obvious that
the ordinary gripper mechanism operated by
a tumbler-block lying on the outside of the
cylinder cannot be used. The grippers 41
(see Figs. 5 and 6) are therefore mounted on
a shaft 42, which finds its bearings in heads
43 of the c¢ylinder. The shafts 42 have rock-
arms 44, which are connected by links 45 to
arms 46. These arms 46 are carried on shafts
47, which extend through the hubs of the cyl-
inders and are provided on their outer ends
with rock-arms 48. The grippers are held
closed by torsional springs 49, one end of
which is secured in the heads 43 and the other
to collars on the shafts 42. 1n order to open
the grippers at the proper time, the shatfts 47
must be rocked. Provision is made for rock-
ing said shafts throngh an arm 50, which car-
ries a can projection 51 and is pivoted to the
stud 52 on a side frame of the machine.
Connected to the opposite end of the arm o0
is a link 53, which is connected to a bell-
¢rank 54, pivoted on one of the standards of
the frame. The bell-crank 54 is connected
by a rod 95 to another bell-crank 56, which

is operated by a cam 57, mounted on the shaft |

of the gear-wheel 7. This cam is of a proper
wnﬁwumtiun to give the grippers the neces-
sary movements to take fmd deliver the sheets,
as will be hereinafter described.

The sheets to be printed may be fed to the
machine in any suitable manner.

ably, however, there is provided a feed-board
58, over which the sheets pass to a cylinder
59 provided with grippers 60. The cylinder
59 i operated by a gear 61, which engages
with a gear 62 on the outer end of the cylin-
der-shaft 14. (See Fig.2.) Othermeansmay
be provided for operating the cylinder 59, but
the construction above described 18 simple
and effective. The c¢ylinder 59 also operates
as a delivery-cylinder, the sheets being taken
therefrom in any suitable manner. Prefer-
ably, however, there is provided a set of de-
livery-tapes 63, which deposit the sheets on
a suitably-located table 64. The machine is
provided with wetting devices, which are
herein shown as rolls 65 66, one set of rolls
operating in connection with each of the
stones, and the machine also has two sets ot
inking devices 67 68, these devices being lo-
cated at opposite ends of the machine and
each device supplying the color to one of the
stones 3 4.

The operation of the machine will be well
understood by reference to the diagrams
shown in Figs. 9 to 15, inclusive. In Fig. 9
the bed is shown atthe end of its return stroke

‘and the first impression-surface a of the cyl-

inder 15 is shown as having taken a sheet,
which may be considered as having already
received an impression. The bed now moves
to the right of the observer, as shown 1n Fig.
10, whlch figure represents the position of the
parts after the cylinder has made a quarter of
a revolution. The sheet on the impression-
surface ¢ is now coming in contact with the
printing-surface 4 in order to receive its sec-
ond color. At about this time the second 1in-
pression-surface b takes its sheet from the
cylinder5Y. Thebedcontinuesits movement
to the right through the position shown in Fig.
11, when the impression-surface a is in con-
tact with the prmhmw—quaee 4 and the 1m-
pression-surface b is taking the sheet from
the eylinder 59 to the position shown in Fig.
12. In this position the sheet on the Impres-
sion-swirface b has just come into econtact with
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the printing-surface 3 to receive its first 1m-

pression. The sheet on the impression-sur-
face a havine now received its secoud prini-
g [

115

ing from the printing-surface 4 is about to be

delivered to the eylinder 59, which in turn is
to transfer it to the delivery-tapes 63. Inthe
position of the parts shown in Ifig. 15 the
sheet on the impression-surface b is receiving
its firstimpression from the printing-surface 3
and the twice-printed sheet on the1impression-
surface a is being delivered by the cyiinder 59
during the next quarter-revolution. Asshown
n Fw 14, the first printing of the sheet on

120

125

the impression-surface b has been completed

by the printing-surface 3 and the 1mpression-
surface ¢ has giveu up its sheet to the ceylin-
der 59. In Ifig. 16 the bed is shown as hav-
ing completed its stroke tothe right, at which
time the bell-cranklevers 21 have been rocked
by the two-armed levers 29 and the cam 33, so

Pr efel- | that the gears 16 and 17 are unlocked from the
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cylinder.
a revolution and a half, the sheet on the im-
pression-surface b oceupying the same posi-
tion that the sheet on the impression-surface
a occupied at the start of the cycle of opera-
tions described., The impression-cylinder is
now slightly lifted by its toggle mechanism,
so that its surface a will be off impression and
the bed completes its return movement.

Proper mechanism must of course be pro-
vided to manipulate the inking and wetting
mechanisms, so that they will come into op-
eration at the proper time and so that each
will operate only in connection with its own
printing-surface. There are many mechan-
isms which are well known in the art for ac-
complishing this manipulation of the inking
and wetting devices, and as they are not nec-
essary to an undelstdndmn* of the invention
they have not been here Shown Preferably,
however, the mechanisins which will be em-
ployed are substantially like those shown in
my application, Serial No. 721,046 filed June
19, 1899.

It will be seen thatin the machine described
two sheets are printed in different colors for

each printing stroke of the bed and that one

sheet is completely printed in two colors on
each second stroke of the bed, this being ac-
complished without removing thesheets from
the cylinder and without leaving any waste
space on the cylinder. The entirecircumfer-
ence of the cylinder except that necessarily

utilized for the gripper-gaps is occupied by

theimpression-surfaces, and itis thus possible
to keep the size of the eylinder within reason-
able bounds and to very materially reduce
the travel of the bed. More than two impres-
sion-surfaces might be provided on the cylin-
der, the bed in such cases of course being pro-
vided with as many printing-surfaces as the
cylinder has 1mpression - surfaces. In the
present case where two impression-surfaces
are employed the ecylinder makes a revolution
andahalf. Incasethreeimpression-surfaces
and codperating printing - surfaces are em-

ployed the cylinder would make a revolution

and a third, and in general the cylinder will
make a complete revolution and will revolve
in addition an amount substantially equal to
the length of one of its impression-surfaces.

The detalls by which the invention is car-
ried into effect may be widely varied, and it
1s understood, therefore, that the invention
is not to be limited to the particular devices
shown and described. Certain parts of the
mechanism shown and described are also ca-
pable of use in relations other than those in
which they are herein shown, and it is to be
understood that such use i1s contemplated

What I claim is—

1. Thecombination with a stop-cylinder, of
a bed, the cylinder and bed each carrying a
plurality of printing or impression surfaces,

of means whereby thesaid surfacesare caused

to coOperate alternately on each printing
stroke of the bed, substantially as described.

At thistime the cylinder has made |

-

2. The combination with a stop-cylinder, of
a bed, the eylinder and bed each carrying a
plurality of printing or impression surfaces,
and means for causing the cylinder to make
more than one complete revolution for each
printing stroke of the bed, whereby the print-
ing and impression surfaces are caused to co-
operate alternately on each printing stroke
of the bed, substantially as described.

3. The combination with a stop-cylinder
having a plurality of impression-surfaces, of
a bed having a plurality of coOperating print-
ing-surfaces, means whereby the cylinder 1s
cansed to make a complete revolution and to

revolve in addition an amount substantially

equal to the length of one of the impression-
surfaces,wherebythe printing and impression
surfaces are alternately brought into printing
relation on each printing stroke of the bed,
substantially as described.

4. The combination with a stop- cyhnder
having a plurality of impression-surfaces ar-
ranged at a distance from each other which

‘is less than the length of one of said surfaces,

- of a bed carrying a series of forms, and means

for causing said surfaces to codperate alter-
nately on each printing stroke of the bed, sub-
stantially as deseribed.

5. The combination with a eylinder havm o
a plurality of impression-surfaces and car ry—
ing sheet-retaining devices, the said surfaces
being arranged close together except for a
space in which the retaining devices operate,
of a bed carrying a plurality of forms, means
for causing the impression-surfaces on the

70
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cylinder to codperate with said forms in suec-

cession, and means for operating the retain-
1ng devices to take and retain a sheet until 1t
has been brought into contact with each
printing-surface, substantially as described.

6. The combination with a stop-cylinder
having a plurality of impression-surfaces and
carrying sheet -retaining devices, the said
surfaces being arranged close together ex-
cept for a space in which the retaining de-

105

110

vices operate, of a bed carrying a pluralityof

forms, and means for causing the impression-
surfaces on the cylinder to codperate with
sald forms in succession, bUbbtdntldlly as de-
scribed.

7. The combination with a st0p -cylinder
having a plurality of impression - surfaces
and carryin o sheet-retaining devices, the said
surtaces being arranged close together ex-
cept for a space in which the retaining de-
vices operate, of a bed carrying a plarality
of forms, means for causing the impression-
surfaces on the cylinder to coOoperate with
sald forms In succession, and means for op-
erating the retaining devices to take and re-
tain a sheet until it has been brought into
contact with each printing-surface, substan-
tially as described.

8. The combination with a cylinder carry-
ing grippers and having a plurality of im-
pression-surfaces arranged close together but

| with sufficient space between them to form
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oripper-gaps, of a bed having a plurality of
printing-surfaces, means for causing the ¢yl-
inder to make more than a complete revolu-
tion for each printing stroke of the bed, and
means for causing the grippers to take and
retain a sheet until it has bheen bronght into
contact with each printing-surface, substan-
tially as described.

9. The combination with a stop-cvlinder
carrying grippers and having a plurality of
impression-surfaces a,lranged close together
but with a sufficient space between ’rhem to
form gripper-gaps, of a bed having a series
of printing-surfaces, and means fm ¢ausing
the cylinder to make more than a complete
revolution during each printing stroke of the
bed, whereby said printing and impression
surfaces are brought into operative relation
alternately for each printing stroke of the
bed, substantially as described.

10. The combination with a cylinder carry-
ing grippers and having two impression-sur-
faces separated by a distance substantially
equal . to the gripper-gaps, of a bed carrying

; two printing-surfaces, there being a space

between them equal to the space between the
impression-surfaces, and means whereby the
cylinder is caused to make a revolution and
a half for each printing stroke of the bed,
substantially as described.

11. The combination with a eylinder, of a
bed, the cylinder and bed being provided
with a pluarality of printing or impression
surfaces, means whereby the said surfaces
are alternately brought into printing relation
on each printing stroke of the bed, means
operating both to teed sheets to and deliver
them from said c¢ylinder, and means for re-
taining the sheets ou the cylinder until they
have Dbeen brought into contact with each
printing-surface, substantially as described.

12. The combination with a bed carrying a
plurality of printing-surfaces, of a cylinder
having a plurality of impression-surfaces and
provided with sheet receiving and retaining
devices located between the surfaces, of
means for causing said printing and impres-
sion surfaces to alternately come into print-
ing relation on each printing stroke of the

bed, a cylinder provided with sheet taking

and delivering devices and operating to feed
sheets to and deliver them from the impres-
sion-c¢ylinder, and means for causing the re-
celving and retaining devices to receive and
retain a sheet until it has been brought into
contact with each printing-surface, substan-
tially as desecribed.

13. The combination with a stop-cylinder
havinggrippersand a plurality of impression-
surfaces arranged close together except for
the gripper-gaps, of a bed having a plurality
of hpression-surfaces, means whereby the
impression-surfaces on the cylinder are al-
ternately brought into codéperation with the
printing -surfaces on the bed during each
printing stroke of the bed, means whereby

1‘ ¥
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1mpression -cylinder, and operating means
for the grippers acting to hold them closed
after taking a sheet until the sheet has been
brought into contact with each printing-sur-
face, sub%tantlally as described.

14, The combination with a stop- cyllnder
having grippersand a plurality of impression-
surfaces, said impression-surfaces being
spaced apart a distance substantially equal
to the gripper-gaps, of a bed having a plu-

rality of printing- surfa,ces means Whereby'

the impression-surfaces on the cylinder are
alternately brought into printing relation
during each printing stroke of the bed, and
a cylinder having grippers operating to feed
sheets to and deliver them from said impres-
S1011- cylinder, said cylinder being operated
from the impression-eylinder, substantmlly
as described. | |

15. The combination with a stop-cylinder
having grippersand a plurality of impression-
surfaces, said impression-suarfaces being
spaced a,part a distance substantially equal
to the gripper-gaps, of a bed having a plu-
rality of printing-surfaces, means Whereby
the impression-surfaces on the cylinder are
alternately brought into printing relation
during each printing stroke of the bed, a cyl-
inder having grippers operating to feed sheets
to and deliver them from said impression-cyl-
inder, said cylinder being operated from the
impression-cylinder, and operating means for
the grippers acting to hold themn closed after
taking a sheet until thesheet has been brought
into contact with each prmtmﬂ'-surf&ee st b-
stantially as described.

16. Thecombination with a ¢ylinder, of cyl-
Inder-driving means, a gripper-shaft located

within the eylinder, a rock-shaft mounted in

the cylinder, said shaft having an operating-
arm connected thereto which is located out-
side the ¢ylinder-driving means, connections
between the rock - shaft and the gripner-
shaft, and means whereby the rock-shaft is
caused to operate the grippers, substantially
as described.

17. Thecombination with acylinder, of cyl-
inder-driving means, a gripper-shaft located
within the cylinder, a rock-shaft mounted in

the cylinder, said shatt having an operating-

arm connected thereto which is located out-
side the cylinder-driving means, connections
between the rock-shaft and the gripper-shaft,
means whereby the rock-shaft is cansed to op-
erate the grippers, and a spring for closing
the grippers, substantially as deseribed.

18. The combination with acylinder, of cyl-
inder-driving means, a gripper-shaft located
within the eylinder, a rock-shaft mounted in
the c¢ylinder, said shaft having an operating-
arm connected thereto which is located out-
side the cylinder-driving means, connections
between the rock-shaft and the gripper-shaft,
means whereby the rock-shaft is caused to
operate the grippers, and a spring on the
gripper-shaft for closing the grippers, sab-

sheets may be fed toand deliverad from said | stantially as described.
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19. The combination with a cylinder, of a
shaft carrying grippers located therein, gears

80 located as to prevent access to the gripper-

shaft, means whereby the gears may be
cansed to rotate with and independently of
the eylinder, devices exterior to the gears and
cylinder for causing the operatlon of the
gripper-shaft, and means whereby said de-
vices may be caused to operate said shaft,
substantially as described.

90. The combination with a eylinder hav-
ing hubs, of gears journaled on said hubs,
means whetebv said gears may be caused to
rotate with and lndependently of the eylin-
der, a shaft carrying grippers located within
the G'V]ll'.ld@l a second shaft having one end
pasSsing bhrowrh one of the hubs of bhe cylin-
der, and means for operating said shaft, sub-
stantially as described.

91. The combination with a eylinder hav-
ing a hub, of a gear journaled thereon, a lock-
ing-lever operating to lock the cylmdel and
the gear together, and means for operating

said lever, substantially as described.

29. The combination with a cylinder hav-
ing a hub, of a gear journaled thereon, lock-
mg-levels mounted on the cylinder, a second
lever mounted on the cylinder-shaft, connec-
tions between it and the locking-levers, and
means for operating the second lever, sub-
stantially as described.

23. The combination with a cylmdel hav-
ing arecessed hub, of a gear journaled there-
on, a lever mou nted on the cylinder-shaftand
lldVltl‘-"’ a hub extending into the recess of the
(,yllnder a l{)@klnw-]evet carried by the cyl-
inder and opemtmw to lock the gear and the
cylinder together, connections between the
locking- level and Lhe hub of the first-named
lever, and means for operating said first-
named lever, substantially as described.

24, The (,ombmatlon with a eylinder hav-
ing a recessed hub, of a gear journaled there-
on, a bell-crank 16V61 cmued by the eylinder,
one of the arms of which engages the gear, a
lever having a hub lying in the recess of Lhe
cylinder- hub a loose connection between said
hub and the other arm of the bell-crank, and
means for operating said lever, substautlally
as described.

25. Thecombination wWhacylmderhavnw
recessed hubs, of a pair of gears journaled
thereon, a pair of bell-crank levers carried by
the cy]mdet one of thearms of each of which
engages one of the gears, and the other arm
projecting into the recesses in the cylinder-
hubs, a two-armed lever mounted on the cyl-
mde1 -shaft and having a hub extending into
the recess in the cylmdel -hub, connections
between the arms of the bell-cr ank leverand

‘the hub of the two-armed lever, and a mov-

~able cam for operating the two-armed lever,

substantially as described.

26. Thecombination witha eylinder having |

666,394

a hub, of a driving-gear on the hub A frn[)-
per- _shaft lying within the cylinder, a rock-
shaft extending through the huab of the cyl-
inder, connections between the rock-shafs
and the aripper-shaft, an arm on the end of
the rock-shaft, a cam-carrying arm pivoted
on the frame, a,nd means for moving thisarm

into and out of the path of the arm on the

rock-shaft, substantially as described.

27. The combination ‘with a eylinder, of a
gripper-shaft, means for rocking the shaft to
open the grippers, and devices whereby said

70

75

gripper-operating means are caused to oper-

ate on one revolution of the c¢ylinder, to be.

kept out of operation on the next revolution
of the eylinder, and to be operated on the
next two successive revolutions of the cylin-
der, substantially as described.

98. The combination with a guppm-shaft
of a rock-arm, means whereby the motion of
this armis (,omm unicated tothe gripper- -shaft

to open the grippers, a spring fm closing the
arippers, and means whereby the rock-armis’

Opelated on one revolution of the cylinder,

kept out of operation on the next revolution

of the cylinder, and operated on the next two
successive revolutions of the cylinder, sub-
stantially as described.

29. The combination with a IeGlpIOCrtbll]g
bed having a rack and carrying two print-
ing-sur ta(,es of acylinder having a gear mesh-
ing with the rack, the cylinder bemg caused
to make a revolution and a half for each
printing stroke of the bed, means for lock-
ing the gear to and releasmﬂ it from the cyl-
inder, sheet receiving and retaining devices
on the (,ylmdel and means for causing said

80
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sheet-retaining devices to be operated to take

and retain a aheeb until it has been brought
into contact with each plmmng -surface, &ub

stantially as deseribed.

~ 30. The combination with a 1601[)100.:113111”
bed having a rack and ecarrying two print-
ing-surfaces, of acylinder having a gear mesh-
ing with the rack, the cylinder being caused
to ma.ke a revolutlon and a half for each
prlnmng stroke of the bed, means for lock-
ing the gear to and le-lea.mnﬂ' it from the cyl-
mdel sheet receiving and retaining devices
on the cylinder, means for causing sald sheet-
retaining devices to be operated to take and
retain a ‘sheet until it has been brought into
contact with each printing-surface, dnda, cyl-
inder operating to feed sheets to and deliver

thetn from the impression-cylinder, substan-

tially as described.

In testimony whereof I have hereunto set
Iy hand in the presence of two subscribing
witnesses.

| T‘I—IOMAS M. NORTH.

WltneSbes

F. W. H. CRANE
E. L. SPEIR.
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