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To all whom it may concermn: _
Beit known that I, THOMAS M. NORTH, asub-
jectof the Queen of Great Britain and Ireland,

residing at New York city, county of Kings,

5 and Smte of New York, have invented celta,m
new and useful Impr ovements in Multicolor
Bed-and-Cylinder Printing-Machines, fully
described and lepreeented in the following
specification and the accompanying drawings,

10 forming a part of the same.
- This invenbion relates to certain 1mprove-
ments in printing-machines, and more par-
ticularly to bed-and-cylinder machines em-
ploying plenowrephie printing-surfaces and
ig printing in a plurality of colors.

Many attempts have been made to addpt
bed -and - eylinder machines to multicolor-
printing. Sueh machines have been con-
structed with a plurality of beds and a plu-

20 rality of cylinders, one for each bed, the sheet.

beiny fed first to one cylinder and printed
by it and its codperating bed and then being
transferred directly or indirectly to the next
cylinder, which, with its codperating -bed,

25 gives it a second impression in a different

color. Machines of this character are ex-
pensive to build, because of the number of 1m-
pression- exlmdele and because of the com-
plicated mechanisms necessary to operate the

30 cylinders, and are also execeedingly bulky.
Furthermore, exceedingly-accurate register

is necessary for good color-printing,and great
difficulty has been found in successtully
transferring the sheets from cylinder to cyl-

35 inder either directly or by intermediate de-
vices and at the same time preserving that
absolute accuracy of register which 18 neces-
sary for fine work. Attem pts have also been
made to employ a single cylinder having a
40 plurality of impression-surfaces which coop-
erate with a plurality of printing-surfaces on
the bed. Insowmeofthese machinesthe sheet
afterreceivinganimpression fromoneimpres-
sioun-cylinder end the cofperating printing-
45 surface on the bed has been transferred to a
second cylinder, which receives it and re-
turns it to the nextimpression-surface on the
¢ylinder in position 10 receive a second im-
pression from the nextimpression-surface and

so printing-surface on the bed. In these ma-

..... i . .

:

(No model.)

chines the same difficulties heretofore re-
ferred to have been experienced. The ma-
chines are complicated and expensive, and,
furthermore,the accurate register which must
be maintained for successful resultsis lostin 55
transferring the sheets from one cylinder to

‘the other.

In endeavoring to avoid the dlffeultlee
which have been referred to the use of ma-
chines employing a continuously-revolving 6o
eyhnder having a pln rality of impression-sur-
faces cooper etmu* with a plurality of prmtlnﬂ-

surfaces on the bed the sheet remaining on

theimpression-sur faceand being successivel y
presented to the printing-sul‘faees, has also 65
heen suggested. Inthese machines, however,
as it has been proposed to construct them the
impression - surfaces have been separated
from each other a distance at least equal to
the length of each surface, and the printing- 7o
sur faees on the bed have been similar ly sepa-
rated, such separation of the surfaces having
been considered necessary in order to bring
the impression-surfaces into contact with the
printing - surfaces in the proper sequence. 75

‘The printing-surfacesin bed-and-cylinder ma-

chiues are, however, of considerable length,
sometimes reaching forty inches. In a ma-
chine of the type referred to the circumfer-

ence of the cylinder having two impression- 8o

surfaces must be at least four times the length
of the impression-surface and the travel of
the bed must be equal to three-quarters of
the circumference of the cylinder. It fol-
lows, therefore, that such constructions are 8s
not adapted for printing except trom the very
smallest forms on account of the necessarily
oreat diameter of the eylinder and the great
lenﬂ'bh of travel which must be given to the
bed This class of machines, therefore has go
little or no practical value. Attempts have
been made to remedy one of the difficulties—
namely, the length of travel of the bed—Dby
civing the printing-surfaces an independent
movemeut with respect to the reciprocating g5
hed. In these constructions, however, the
cylinder must still be of excessive diameter
if forms of any considerable length are to be
printed from, and the mechanism necessary
to give the printing-surfaces the necessary roq
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PO Y | P HAT A 0 PO el [ FHEFET] I T T Y




¥o

20

25

30

35

40

50

55

independent movement has been of a very | bed is at the other end of its stroke.

complicated nature. These machines are
therefore open to as many practical objec-
tions as the machines which they were de-
vised to replace.

Itis the object of this invention to produce
a bed-and-eylinder machine for multicolor-
printing in which a plurality of 1mpression-
stitrfaces on a single cylinder shall codéperate
with a plurality of printing-surfaces on a bed

to give a sheet a plarality of impressions, usu- |

ally in different eolors, and to do this without
removing the sheet fl‘OI’ll the impression-sur-
face until it has received the desired number
of impressions, and at the same time to pro-
duce a machine in which the circumference
of the cylinder shall be no greater than the

combined length of the impression-surfaces.
plus the necessary space for the openings in

which thesheet-taking devices operate and in

‘which the length of travel given the bed is8
substantially only equal to the combined:

length of the two 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 constructed ac-’
cording to the presentinvention, andin which
like characters of reference indicate the same:
parts, Figure 1 is a side view of a bed-and-
cylinder machine embodying the invention.
Fig. 2 1s an end view of the machine, certain

parts being shown in section. Fig.3 isa de-
tall viewillustrating the arrangement of gear-
ing for operating certain cam mechanism
which forms a part of the invention. Fig. 4
is an enlarged sectional detail view taken
through one end of the impression-cylinder
on line 4 4 of Fig. 5 and illustrating the con-
nections by which the cylinder is driven.
Fig. 5 is a sectional detall view, also on an
enlarged scale, taken on the line 5 5 of Fig.

4 and looking in the direction of the arrow 5

in said figure. Fig. 6 is an enlarged detail
sectional view similar to Fig. 5, but with cer-
tain parts broken away to show the construc-
tion more clearly and with the bed at the op-
posite end of its stroke from that shown in
Fig. 5. Fig. 7 is a sectional view taken on
the line 77 of Kig.4. Fig.3 1s a detail view,

on an enlarged scale, illustrating more par-

ticularly the construction of the gripper-op-
erating mechanisms. FKig., 9 is a side view
of the construction shown in Fig.
parts being shown in section. [Ifig. 10 is a
plan view of the bed, the eylinder and its co-

operating parts being removed, the purpose

6o
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of this view being to illustrate the operation
of the inking-rollers. Ifig. 11 is a side view
of the constructionshown in Fig. 10and show-
ing also the dampimr-mllers. Fig. 12 is a
dia grammatie view illustrating the position

of the parts when the bed is at one end of its

stroke. -Fig. 13 is a diagrammatic side view

iilustrating the position of the parts when the

gear being mounted on a short

8, certain
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Figs.
14 to 17, inclusive, are diagrammatic views
illustrating various positions of the bed, eyl-
inder, and inking mechanisms during a com-
plete 1euprocat10n of the bed.

The machine which has been selected to

illunstrate the inventionis a two-color machine
printing from planographic surfaces. It is

to be understood, however, that the inven-

tion is not confined to planographic machines
or necessarily to machines printing in two
colors, as the machine might be arranged to
print. in more than two colors or the inven-
tion might be embodied in a machine which
could be used to produce successive 1mpres-
sions 1n a single color.

Referring to the drawings, 1 indicates the
frame of the machine, the frame being pro-

vided with the usual ways 2, which support

the bed 3. The bed i1s shown as provided

with planographic printing-surfaces 4 and 5

The bed may be reciprocated in any de-
sired way and by any usual construection. In
the machine shown the bed carries a rack 6,
which meshes with &4 railroad-gear 7, said
shaft 8. The
shdft 8 also carries two gears 9, said gears

being located on each blde of the gear 7 and

meshmﬂ' with stationary racks 10. The gears
7 and- ‘) are caused to reciprocate by means
of a yoked connecting-rod 11, which is con-
nected to a crank-alm 12, ﬂsmd arm being

‘mounted on a shaft 13, mutahly journaled In

the frame. Theshaft 13 carries a gear-wheel

14, said wheel meshing with a -pim’on 15 on
the power-shaft 16 of the machine.

The frame is provided with a pair of stand-
ards 17, in which are located suitable sliding

“boxes 18 in which boxes the eylinder- shaft

19 1s ]ourlmled sald shaft carrying the im-
pression- -cylinder 32.

It 18 necessary that the bed and cylinder be
separated during the return stroke of the bed,
so that the forms on the bed will not contact
with the impression-surfaces on the cylinder
during that stroke. While this separation
may be effected in various ways, in the ma-

chine shown the eylinder is raised and low-

ered, being lowered to codperate with the

form-surfaces on the bed during the printing-

stroke of the bed and being raised during the
return stroke of the bed. The eylinder may
be raised and lowered by any suitable or pre-
ferred mechanism. In the machine shown
the boxes 18 are provided with upward ex-
tensions, and in these extensions are jour-
naled eccentrics 20. (See dotted lines in Figs.
1 and 4.) These eccentrics are operated from
arms 21, which are connected by rods 22 to
arms 26 said arms being carried on ‘a shaft

24, smtably journaled in ‘the frame of the ma-

chine. The shaft 24 is provided with an arm
25, and to this arm is connected a rod 26, the
other end of said rod being connected to a le-

ver 27, suitably journaled in the frame of the

machine. Said lever 27 carries at its upper

-end a roll 28, which engages a groove in a
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cam 29, said eam being mounted on the shaft | levers 38 are provided with extensions 41, the

13, before referred to. Suitably supported in
the frame below thecylinder-boxesaresprings

30, sald springs serving to operate the plun-.

ger-rods 31, which bear againstthe undersides
of the boxes 18. (See dotted lines in Fig. 3.)
It is obvious that as the eccentries 20 are op-
erated through the connections before de-
scribed they and thesprings 30 will raise and
lower the boxes. It may be here remarked

that in the present machine the movement

given the boxesis very slight, being only suf-
ficient to throw the cylinder 32 off impression.

As the machine shown is arranged to print
in two colors, the eylinder 32 is provided with

two impression-surfaces 32" and 82" and two ,

sevs of sheet-taking devices, which in the
present instances are grippers, though any
form of sheet-taking devices may be used,
there being one set for each impression-sur-
face. 1t 18 to be understood, however, that
the invention 1S not necessarily limited to a
cylinder provided with two impression-snr-
faces.

Inthe machine shown theeylinderiscaused
to run at the same speed as the bed during
the printing operation. While the eylinder
may, if desired, be rotated during the print-
ing operation by mechanism which is entirely
Independent of the bed, 1t is preferably ro-
tated from the bed, as perfect register is thus
secured. The means by which the eylinder
is rotated from the bed during the printing
operation may be widely varied. In the ma-
chine shown, however, the bed is provided
with racks 33, which mesh with gears 34, said
gears being loosely mounted on hubs 35,which
are preferably cast with the eylinder-arms.

It is obvious in order to rotate the cylinder
through the loose gears before described that
the gears must be connected to and discon-
nected from the cylinder at specified periods.
The connections by which the gears are con-
nected toand disconnected from the cylinder
may be of various kinds. 1In the machine
shhown the cyvlinder is provided with suitable
bearings in the shape of ears 36. Two ssts of
suen ears a6 are preferably provided on each
end of the cylinder; but more or less may be
used, if desired. In theseears 36 are mounted
shatts 87, sald shafts serving to support loek-
ing-levers 38. "T'hese locking-levers 38 carry
locking projections 39, (see dotted lines in
Fig. 4,) and these projections engage notches
40 in the rim of the gears 34. (See Fig. 6.)

It is apparent that when the locking-levers -

38 are thrown so that their locking projec-
tions 39 engage the notches 40 the cylinder
and the gears will be locked together and the
c¢ylinder will be retated by the gears. When,
however, the locking-levers 38 are shifted so
that the locking projections 39 are disengaged
from the notches 44}, the gears may rotate in-
dependently of the c¢ylinder. |
Various means may be provided for oper-
ating the locking-levers at predetermined
times. In the machine shown the locking-

'1

ends of which are formed to provide semicir-
cular recesses. These semicircular recesses
in the extensions 41 are engaged by arms 42,
sald arms extending from a c¢ollar or hnb 43,
which is loosely mounted on the cylinder-
shatt. The tails of the levers 33 are connect-
ed by pull-springs 44 to projections 45, pro-
jecting from the eylinder-hubs, and these pull-
springs tend to throw the locking-levers 38
so that their projections 39 will engage the
notches 40, before referred to. The arms 42
operate through the extensions 41, before re-
ferred to, to rock the levers 38 against the
tension of the springs 44 and cause the lock-
ing projections 39 to become disengaged from

the notches 40.

The arms 42 are rocked at suitable times
and may be rocked by mechanism which is
widely varied in character. In the machine
shown the collar 43 is provided with a pro-
jection in which is mounted a stud 46, said
stud being engaged by an arm 47, which is
carried on a shaft 48, preferably journaled
in apertures in a web formed between the
cylinder-spokes. "The shaft 48 is provided
with an arm 49, carrying a roller 50. This
roller 50 engages at suitable times a segmen-
tal controlling-cam 51, preferably formed on
or secured to a gear 52, said gear being loosely
mounted on a hub 53, preferably formed on
the cylinder- box.
gages the cam 51, (see Kig. 6,) the shaft 48 iy
rocked, so that the levers 38 have their pro-
jections 39 disengaged from the locking-

notches 40, and these levers are held with

their locking projections so disengaged as
tong as the roller 50 remains in contact with
the cam 51. When, however, the roller 50
slips off the cam 51, the pull-springs 44 oper-
ate the levers and cause their locking projec-
tions to engage the notches 40 in the gears,
thus locking the gears and cylinder together.
While this controlling-cam 51 may be vari-
ously located, arranged, and controlled, in the
construction shown it is so operated that the
opening between its ends will be opposite the
roller 50 on the arm 49, while the bed and cyl-
inder are in printing relation, and at other

times the roller 50 is ranning on the surface

of the cam, and thus holding the locking pro-
jecetions 39 out of the notches 40. While the
movement of the controlling-cam 51 may be
accomplished in various ways, in the machine
shown the gear 52, which carries the cam 51,
18 rotated at a constant speed from a train of
vears 52, the last one of which has connected
to 1t a pinion 52", which is in mesh with a
gear 13" on the shaft 13. The cam 51 is con-
stantly driven by this train of gearing at a
speed which is equal to one and a quarter
times the speed which the cylinder has when
1t 18 belug driven by the bed. The segmen-
tal cam in this machine is arranged so thab
the ‘opening between its ends is equal to
ninety degrees. Inasmuch as the ceylinder
and the cam are rotating in the same direc-

When the roller 50 en-
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tion, it follows that when the eylinder has I shown the bed is provided with a rack 54,

'"Lde a completer evolution the cam will have
made a revolution and a quarter or will have
gained a quarter of a revolution on the cyl-
mder

Referring to Fig. 6, which shows the parts
in the position they occupy just before the
cylinder begins its printing stroke, or rather
just before the bed reaches the point of re-
verse, it will be seen that the roller 50 is just
leaving the segmental cam 51. The slight
additional movement of the cam and cylin-
der which takes place as the bed reverses
causes the roller 50 to slip off the end of the
cam 51, and the cyvlinder starts on its print-
ing revolution. During this revolution, how-
ever, the cam is rotating in the same direc-
tion and at a speed which is a quarter faster
per revolution than. that of the cylinder, so
that at the time the cylinder has completed
its printing stroke the other end of the cam
51 will have come under the roller 50 and
will have thrown the levers 38 and withdrawn
the projections 39 from the notches 40. The
eylinder is now unlocked from the gear 34,
which preferably is always in mesh with the
rack 83 and is free to be locked to and ro-
tated by a slow-speed mechanism, which will
he hereinafter described.

As before stated, the cylinder in this ma-
chine is provided with two impression-sur-
faces, and these impression-suarfaces coact
alternately with the form-surfaces 4 and 5,
carried by the bed on alternate ptmtmﬂ'
strokes of the bed. In other words, the im-
pression-surface which coacts with the form-
surface 4 on one printing stroke of the bed
coacts with the form-surface 5 on the next
printing stroke of the bed, the purpose Dbe-
ing, as has been stated, to cause the sheets
which are held on the impression-surfaces to
receive two impressions before they are de-
livered.

It is obvious that each ilmpression-surface
will coact with one form-surface during one
printing stroke of the bed, and in order to
effect thealternate operation before described
it is necessary that the cylinder have its po-

sition shifted while the bed is making its re-

turn stroke, and in a machine printing from
two forms this shifting must be equal to a
half-revolution of the cylinder or to one or
any number of revolutions plus a half in or-
der that on the second printing stroke of the
bed the impression-surfaces will not contact
with the same forms that they did on the pre-
ceding stroke. Inasmuch as in the present
machine the cylinder is a continuously-re-
volving eylinder, in order to effect this shift-
ing of the position of the cylinder with rela-
tion to the forms on the bed 1t 18 necessary
to change the speed at whieh it 1s revolved
while the bed is returning. Various mech-
anisms may be employed to revolve the cyl-
inder at the changed speed necessary to bring
about the alternation of the impression-sur-
faces with the form-surfaces.

which rack engages a gear 55, mounted on a
short shaft 56, Smt&blyJoumaled in the frame
of the machine. ‘This shaft 56 also carries a

reducing-pinion 57, which meshes with an in-

termediate 58, the intermediate meshing in

70

turn with a gear 59, which is loosely jour-

naled on a hub 60, said hub being keyeéd to
the cylinder- _shaft 19. Extending from the
hub 60 and preferably formed in one piece
therewith is a disk 61, provided with notches
62. It will be understood that the reducing
train of gearing 55 57 58, before described, is
in the present machine so proportioned as to
ogive the ¢ylinder a half-revolution while the
bed is making its return stroke, and during
this time the gear 59 is locked to and rotates
the eylinder. The locking of the gear 59 to
the eylinder may be effected in various ways.
Preferably, however, thesaid gear is provided
with bearingsin the shape of ears 63, in which
is journaled a short shaft 64, and mounted
on said shaft is a locking-lever 65, having a
locking projection 66. Connected to the tail
of the locking-lever 65 is a spring-rod 67, said
rod being provided with a collar 68, against
which bears a spring 69, the other end of the
spring bearing against the tail of the lever.
The end of the 10d 67 opposite to that which
is connected to the locking-lever 65 18 con-
nected to a stud 70, mounbed on a pinion 71,
which is journaled on a stud 72, mounted on
one of the spokes of the gear 59. Mounted
in another one of the spokes of the gear 59
is a short shaft 73. This shaft has mounted
on one end a segment-lever 74, which carries
a segment 75, the said segment gearing with
the pinion 71, before referred to. On theother
end of the short shaft 73 is an arm 76, carry-
ing a roller 77, which lies in the path of a tap-
pet Jever78. The tappet-lever 78 is mounted
on a short shaft 79, suitably journaled in the
frame, and this shaft 79 is provided with an
arm 80,  which is eonnected by a link 31 to a
bell-crank lever 82, which is mounted on a
stud 83, located on the inside of the frame.
The bell-crank lever 82 is connected by alink
84 to a lever 85, which is also mounted on a
shaft 86, located in the lower partof the frame,
and this lever 85 is provided with a roller 87,
which engages a cam-groove In a cam 68
which is mounted on the shaft 13. AS the
shaft 13 rotates, the cam 88 will, through the
connections deseribed, rock the tappet-lever
78.
arm 76 will rock the segment-lever 74, rotate
the pinion 70, and cause the pro;ectwn 66 to
be Wlthdla,wn from the notch 62 in the disk
61. A suitable back-stop 89 is provided to
limit the movement of tHe lever 74.

A suitable cam 90 is secured to one of the
standards in which the cylinder-boxes are
mounted, and this cam lies in the path of the
roll 77 on the arm 76 and is so located that
the roll 77 will strike the cam and operate
the segment-lever to cause the projection 60

Inthe machine | on the lever 65 to engage the notch 62 at the
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time when the cylinder has completed its full | will be in position to take the sheet. As

revolution at full speed and 1s to be disen-
gaged frow the gear 34 and rotated at half
speed by the gear 59.

In Fig. 7 the parts are shown in the posi-
tion they occupy just before the eylinder has
completed 1ts half - revolution at the slow
speed and the tappet 78 is just about to be
operated to disengage the projection 66 from
the notch 62,

Inasmuch as the eylinderis to take a sheet
on one revolution and on this revolution pre-
sent 1t to one of the forms, so that it can be
printed therefrom, and then retain it, so as

to present it to the next form on the next

revolation and after it has been printed by
this form deliver it, suitable sheet-taking de-
vices must be provided and suitable means
must be used to control the sheet-taking de-
vices, 80 as to cause them to properly manip-
ulate the sheet. While any suitable form of
sheet-taking devices may be used, in the ma-
chine shown there are provided two sets of
orippers 91, to which the sheets are fed in
any suitable manner, as from a feed-board
92. These grippers 91 may be operated by
any suitable mechanism. Preferably, how-
ever, they are carried on shafts 93, said shafts
being provided with pinions 94, which mesh
with rack-segments 95. These rack-segments
95 are mounted on shafts 96, which have their
bearings at one end 1n the ¢ylinder-head and
are suitably supported at their other ends
either in the opposite cylinder-head or in
suitable bearings secured to one of the eylin-
der-spokes. These shafts 96 are provided
with arms 97, which arms are connected by
links 98 toarms 99, which are secured to short
shafts 100, suitably supported in the hubs 35
of the eylinder. 'These shafts 100 are pro-
vided with arms 101, which carry rollers 102.
T'he shatts 96 also have arms 103, to which
are connected the usual spring-rods 104.

It 1s obvious that by suitably manipulating
the arms 101 the grippers 91 may be opened
at proper times and that after being opened
they may be closed by the spring-rods 104.
While various devices may be used for ma-
nipulating the arms 101, in the machine
shown there is provided a lever 107, having
two projections 105 and 106. This lever 107
is Journaled on a stud 108, suitably journaled
in the frame, and 1tis connected to a rod 109,
which is forked at its lower end and straddles
a way cam-shaft 110. T'his shaft 110 earries
a cam 111, the groove of which is engaged
by a pin 112 on the rod 109. The configura-
tion of the cam 111 is such that as one pair
of the grippers is about to take a sheet the
lever 107 will be rocked, so that the projec-
tion 105 will stand 1n the path of the roller
102 on the arm 101, which is connected to the
orippers that are to be operated. As the
roller 102 strikes the arm 105 1t operates,
through the counections described, to rock
the segment 95 and cause the shatt 93 to ro-

soon as the c¢yiinder is rotated sufficiently
far to bring the grippers into the sheot-tak-
ing position the roller 102 rides out from un-
der the projection 105, and the spring-rod
104 operates in the usual manner to close the
grippers which thus take the sheet. After
this has happened the cam 111 operates to
raise the projection 105 and depress the pro-
jection 106, so that this arm will be in the
path of the roller 102 on the operating-arm
101 of the next pairof grippers and will open
the grippers, so that the sheet which they
hold will be delivered. After the sheet has
been delivered the roller 102 rides from un-
der the projection 106, and the grippers close
and remain closed until they open to take a
fresh sheet. The cam 111 now operates to
swing the lever 107 into such a position that
when the grippers which are holding the
sheet come opposite the projections 105 106
they will pass them without being operated.
After the grippers holding the sheet have
passed the lever the cam then operates to
swing the projection 105 into position to open
the next pair of grippers to take a sheet, and
the cycle of operations which has been de-
seribed will be repeated.

Any suitable form of delivery mechanism
may be used to take the sheet from the cyl-
inder 32 after it has received 1ts second 1m-
pression. In the machine shown a set of
tapes is employed, these tapes being suitably
mounted and driven. A switeh 114 acts to
bridge the necessary space between the tapes
and the cylinder, and this switch is operated
from any suitable mechanism. (Notshown.)
The printed sheets are taken from the tapes

118 1in any suitable manner, as by a fly 115,

said fly delivering the sheets to a suiftably-
arranged table 116.

When the form-surfaces4and 5 are to print;
with different-colored inks,each surface must
be provided with its own set of inking-rollers,
and in case the surfaceis, asshowninthe pres-
ent machine, a planographic surface, with its
own set of wetting -rollers also. Further-
more, devices must be provided whereby the
inking-rollers, which are intended to ink one
form, and the wetting-rollers, which are to
damp that form, can be held away from the
other form while 1t 1s passing them, any suit-
able mechanism being employed for this pur-
pose. In the machine shown the form-rollers
400, which coOperate with the form-surface
4, have their shafts provided with rolls 401,
whichrolls are so arranged as to come in eon-
tact with cam-surfaces 402, which are located
alongside the form-surface 5. When, there-
fore, in the travelof the bed the form-surface
5 reaches the rollers 400, the rollers will be
raised by the cam-sarfaces 402 and held out
of contact with the form-surface 5. In the
same manner the form-rollers 500, which co-
operate with the form 95, have their shafts
provided with rollers 501, which are arranged

tate, and thus open the grippers, so that they | so as to ecome in contact with cam-surfaces
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502, which are located alongside the form-
surface 4 and which operate to hold the rollers
500 away from thissurface when said surface
is passing under it. Wetting-rollers 403 are

provided, the function of whieh is to dampen

the planographiec surface 4, and these rollers
are raised so as not to contact with the sur-
face 5 when it passes thereunder. In the
same way wetting-rollers 503 are provided,
which dampen the surface 5. Inasmuch as
the damping-rollers are allowed to come in
contact with the form only during one stroke
of the bed—thuat is, the return or non-print-
ing stroke—and are held out of contact with
the form-surfaces during other times, suit-
able means must be provided to so manipu-
late them.
in the art by which these rollers may be con-
trolled and any suitable mechanism may be
adopted. In the machine shown the rollers
403 are shown as journaled in slides 404, said
slides being controlled from oscillating cams
405, the shaft of which is connected through
an arm 406 and alink 407 toalever406, which
lever is operated in an obvious manner from
a cam 409 on the shaft 13. In thesame man-
ner the damping-rollers 503 are mounted in
slides 504, which are similarly controlled
through cams 505 and connections 506 and

507 to a lever 508, which is operated by a cam

509. also mounted on the shaft 13. _
The construction being as before described,
the operation is as follows, special reference

being had to the diagrams illustrated in Figs.

12 to 17, inclusive: Assuming the parts to be

started and the cylinder in position to take

its first sheet from the feed-board 92, the po-

sition of the eylinder with relation to the bed

is shown in IFig. 12. The lever 107 has been
moved so that the projection 105 has been
struck by the roller 102 on the arm 101 and

~the grippers 91 have been opened. A sheet

- 45

55
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S has been placed in position on the feed-
board, and as the eylinder revolves, so that

the roller 102 runs out of contact with the arm

105, the grippers close on the sheet and take
it from the feed-board, the cylinder being held
tripped by any suitable form of tripping mech-
anism (not shown)in order to hold the impres-
sion-surface 32', which at this time has no
sheet on it, out of contact with the form-sur-
face 5 until this form-surface has passed the
cylinder. When this has happened, the cyl-
inder is allowed to descend into printing po-
sition and the surface 4 delivers an impres-
sion on the sheet S which is held on the im-
pression-surface 32" by the grippers. During
this movement of the bed the racks 33 have
been in engagement with the gears 34, and

these gears have been locked to the eylinder

by the engagement of the projections .89 on
the levers 38, these projections having en-
tered the notches 40 in the rim of the gears.
During this movement of the cylinder the
cam 51, it will be remembered, is operated
from the train of gears 52" and at a speed
which causes it to gain a quarter of a revolu-

Many suitable mechanisms exist.

6 666,326 .

| tion on the eylinder when the eylinder is run-

ning at full speed. When this impression is

completed, the other end of the cam 51, which

has overtaken the cylinder, runs under the
roller 50 on the arm 49 and rocks the hub 43

and the arms 42, so as to throw the levers

38 and release their projections 39 from the
notches 40. As this occurs, the roller 77 on
the arm 76 runs in econtact with the cam 90
and throws the lever 65, so that its projection
66 engages a notch 62 on the disk 61.
be remembered that the gear 59, which 18 op-

erated from the rack 54 on the bed through &

the train of gears 55 57 58, is running at only

' half thespeed of the gear 34, and consequently

will give the eylinder only a half a revolution
while the bed is returning. This half-revo-
lution will, however, bring the ¢ylinder into
position so that the sheet S which lies on the
impression-surface 32" will be in position to
receive an impression from the form-surface

5. At the same time the cam 29 operates,
through its connections 27, 26, 25, 22, and 21,

to turn the eccentric 20and permit the springs

30 to raise the cvlinder enough so that it will
be off impression, but not ennugh to disen-
gage the teeth of the gear 34 from the rack
33,
turn stroke and the cylinder completes its
‘half-revolution at slow speed.
bed completes its -return stroke and again re-
verses, the gear 59 rotates into the position
shown in Fig. 7, bringing the roll 77 on the
arm 76 into position to be struck by the tap-
pet-arm 78, and the cam 88, operating through
the connections before described, rocks the
tappet - arm 78, thereby swinging the seg-
‘ment-carrying lever 74 and rotating the gear
71,
locking-lever 65 and withdraws its projection
66 from the notch 62.
‘mental ecam 351, which runs at a constant
speed, which is, as before stated, one and one-
quarter times the high or printing speed of

The bed now reverses and makes its re-

Just as the

The rotation of the gear 71 throws the

As this oceurs the seg-

the cylinder, and consequently two and a half

times its slow speed, has gained three-quar-
ters of a revolution on the cylinder and runs

out from under the roller 50. (See Fig. 6.)
This allows the springs 44 to throw the levers

38 and lock the eylinder to the gear 34, which

gear is constantly in mesh with the rack 33.

At about this time the eccentric 20 operates
to depress the cylinder-boxes and bring the

cylinder into its printing position. During

the half-revolution before referred to the grip-

pers which codperate with the surface 32"
have passed the gripper-operating lever 107;
but it will be understood that the cam 111,
which controls thislever, is of such a contour

that the lever has been moved so that the roll

102 has passed under the projections 105 106
without touching them. The position of the
cylinder and impression-surfaces in relation
to the beds at this time is shown in IFig. 14.
In this figure it will be seen that the impres-
sion-surface 32" has the sheet S, which has

| received one impression and is about to pre-
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sent it to the form-surface 5 to sectire a sec-
ond impression. A sheet S’ is lying on the
feed-board 92 ready to be taken by the grip-
pers which cooperate with the surface 32, and
the cam 111 has swung the lever 107 so tnat
the projection 105 has struck the roller 102
on the arm 101 of that pair of grippers which
cooperates with the surface 32" and has oper-
ated, therefore, to open the grippers. As the
cylinder continues its rotation the grippers
close on the sheet and take it from the board.
Referring to Fig. 15, it will be seen that the
sheet S on the surface 32" has received its
second impression and the sheet S on the sur-
face 32" is about to receive its first impression
from the form-surface 4. As the rotation of
the cylinder continues the sheet on the sur-
face 32" is presented to the form-surface 4 and
receives its first impression. In the mean-
time the cam 111 operates to swing the grip-
per-operating lever 107 so that its projection
106 comes in contact with the roller 102 on
the arm 101 of that pair of grippers which co-
operates with the surface 32" and opens the
orippers, so that the sheet may be delivered.
In Fig. 16 the sheet Sisshown as lying on the
tapes and the sheet 8" has received 1ts first
immpression, the bed having arrived at the
point of reverse. The eylinderis at this mo-
ment released from the gear 34 through the
mechanism which has been before described
and is locked to gear 59. While the bed 1s
moving from the position indicated in Fig.
16 to the position indicated in IFig. 17, the
cylinder has made its half-revolution, bring-
ing the sheet 8’ on the surface 32"in position
toreceiveitssecondimpression from the form-
surface Sand bringing the impression-surface
32" in position to take another sheet S° from
the feed-board.

It will be seen that by the construction
which has been before described the entire
surface of the impression-cylinder has been
utilized for impression purposes, with the ex-
ception of the slight space necessary for grip-
per-gaps. Furthermore, a machine 1s pro-
duced which prints from two form-surfaces
alternately and with a run of the bed which
is substantially only equnal to the combined
length of the form-surfaces plus the neces-
sary spacing between the forms.

Itisto beunderstood thatthe various mech-
anisms by which theseveral operations which
are performed in this machine are effected
may be widely varied. The invention 18 not,
therefore, to be limited to the specific eon-
structions which have been heretofore de-
seribed, but is to be regarded as generic in
its nature and as embracing all changes and
modifications which fall within the spirit and
scope.

What I claim is—

1. In a printing-machine, the combination
with a eontinuously-rotating eylinder having
sheet-retaining devices and a plurality of im-
pression - surfaces, said surfaces being ar-
ranged close together, of a bed carrying a

plurality of forms, means for causing the im-
pression-surfaces on the ¢ylinder to cooperate
with alternate form -surfaces on alternate
sirokes of the bed, and meauns for causing the
retaining devicas for each impression-surface
to take and retain a sheet until it has been
brought into contact with each printing-sur-
face, substantially as deseribed.

2. In a printing-machine, the combination
with a continuously-rotating ¢ylinder having
sheet-retaining devices and a plarality of im-
pression - surfaces, sairdl surfaces being ar-
ranged close together, of raising and lower-
ing devices for the eylinder, a bed carrying a
plarality of forms, means forc¢ausing the im-
pression-surfaces on the ¢ylinder to cooperate
with successive form-surfaces on successive
strokes of the bed, and means for causing the
retaining devices for each impression-surface
to take and retain a sheet until it has been
brought into contact with each printing-sur-
face, substantially as deseribed.

3. In a printing-machine, the combination
with a continuously-rotating eylinder having
sheet-retaining devices and a plurality of im-
pression - surfaces, sald surfaces being ar-
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ranged close together, of means for raising

and lowering the eylinder, a bed carrying a
plurality of forims, means forrotating the cyl-
inder at the same speed as the bed during
the printing stroke of the bed, means for ro-
tating it at a different speed during the return
stroke of the bed, and means for operatiag
the retaining devices for each impression-sur-
face to take and retain a sheet until 1t 18
brought into contact with each printing-sur-
face, whereby the impression-surfaces on the
cylinder are caused to cobperate alternately
with the form-surfaces on the bed during suc-
cessive strokes of the bed, substantially as
described.

4. In a printing-machine, the combination
with a continunounsly-rotating cylinder having
a plurality of impression-surfaces, of means
for raising and lowering the ¢ylinder, a bed
having a plurality of formns, means for rotat-
ing the eylinder at the same speed as the bed
during the printing stroke of the bed, and
means for rotating it at a different speed dur-
ing the return stroke of the bed, whereby the
impression - surfaces on the cylinder are
caused to codperate with alternate form-sur-
faces on the bed during alternate strokes of
the bed, substantially as described.

5. In a printing-machine, the combination
with a continuously-rotating eylinder having
sheet-retaining devices and a plurality of im-

pression - surfaces, said surfaces being ar-

ranged close together, a bed carrying a plu-
rality of forms, means for reciprocating it,
means for separating the bed and cylinder
during the return stroke of the bed, means
for rotating the eylinder from the bed and at
the same speed as the bed during its printing
stroke, means for rotating it at a different
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speed during the return strokeof the bed, and

' means for operating the retaining devices for
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each Tmpression-surface to take and retain a
sheet until it is broughtinto contact with each
printing - surface, whereby the impression-
surfaces on the eylinder are eansed to codp-
erate with alternate form-surfaces on the bed
during alternate strokes of the bed, substan-
tially as deseribed.

. In a printing-machine, the combination

with a cylinder having a plurality of impres-

ston-surfaces, of means for raising and low-
ering the c¢ylinder, a hed having a pluarality
of forms, means for rotating the cylinder from
the bed and at the same speed as the bed dur-
ing its printing stroke, and means forrotating
itatadifferent speed during the return stroke
of the bed, whereby the impression-surfaces
on the cylinder are caused to codoperate with
alternate form-surfaces on the bed during
alternate strokes of the bed, substantially as
described.

7. In a printing-machine, the combination
with a cylinder having a plurality of impres-
sion-surfaces, of a bed having a plurality of
forms, means for rotating the cylinder from
the bed and at the same speed as the bed
during its printing stroke, and means for ro-
tating it at a different speed during the re-
turn stroke ot the bed, whereby the impres-
ston-surfaces on the cylinder are caused to
cooperate with aiternate form-surfaces on the
bed during alternate strokes of the bed, sub-
stantially as deseribed. |

8. In a printing-machine, the combination
with a eylinder having a plurality of impres-
sion-surfaces, of a bed having a plurality of
forms, means for rotating the cylinder from
the bed and at the same speed as the bed dur-

Ing its printing stroke, and means for rotating
the cvlinder from the bed but at a different
speed therefrom during the return stroke of
the bed, whereby the impression-surfaces on
the ¢ ylmder are caused to codperate with

alternate forms on the bed during alternate

strokes of the bed, substantially as descrlbed.

9. In a printing-machine, the combination
with a ¢ylinder having two impression-sur-
faces, of a bed having two forms thereon,
means for rotating the cylinder at the same
speed as the bed during its printing stroke,
and means for rotating it at a different speed
during the return stroke of the bed, whereby
the impression-surfaces on the cylinder are
caused to cooperate with alternate form-sur-
faces on the bed during alternate strokes of
the bed, substantially as described.

10. In a printing-machine, the combination
with a eylinder having two impression-sur-
faces, of a bed having two forms thereon,
means for rotating the c¢ylinder from the bed
and at the same speed as the bed during its

printing stroke, and means for rotating it at.

a different speed during the return stroke of
the bed, whereby the impression-surfaces on
the cylinder are caused to codoperate with al-
ternate form-surfaces on the bed during alter-
nate strokes of the bed, substantmlly as de-
scribed.

'
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11. In a printing-machine, the comhmatmn

with a eylinder lmvmfr [wo impression-sur-

faces, of a bed havlng two forms thereon,
means for rotating the cylinder from the bed
and at the same speed as the bed during its
printing stroke, and means for giving vhe cyl-
inder a half-revolution during the return
stroke of the hed, whereby the impression-
surfaces on the cylinder are caused to coop-
erate with alternate formn-surfaces on the bed
duaring alternate strokes of the bed, substan-
tially as described.

12. In a printing-machine, the combination
with a cylinder having two 1mpression-sur-
faces, of a bed having a plarality of forms,
means for rotating the ¢ylinder from the bed
and at the speed of the bed during its print-
ing stroke, and means for lombmfr the ¢ylin-
der from the bed and at half the speed of the
bed during its return stroke, whereby the im-
pression-surfaces on the eylinder are caused

to cobperate with alternate form-surfaces on

the bed during alternate strokes of the bed,
substantially a,s; described.

13. In a printing-machine, the combination
with a eylinder having two lmpression-sur-
faces, of raising and lowering devices for the
cylinder, a bed having two forms thereon,
means for rotating the cylinder from the bed
and at the same speed as the bed during its
printing stroke, and means for giving the cyl-
inder a half-revolution during the return
stroke of the bed, whereby the impression-sur-
faces on the cylinder are caused to codperate
with alternate form-surfaces on the bed dur-
ing alternate strokes of the bed, substantially
as descrlbed

14. In a printing-machine, the combination
with a cylinder having two i1mpression-sur-
faces, of raising and lowering devices for the
cylinder, a bed having a plurality of forms,
means for rotating the cylinder from the bed
and at the speed of the bed daring its printing
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stroke, and means for rotating Lhe eylinder

from the bed and at half the speed of the bed
during its return stroke, whereby the impres-
sion-surfaces on the cylinder are caused to ¢o-
operate with alternate form-surfaces on the
bed during alternate strokes of the bed, sub-

stantially as described.

15. Ina printing-machine, the combination
with a eylinder having a pluarality of impres-
sion-surfaces, of a bed having a plurality of
forms, a gear for driving the cylinder at the
speed of the bed during its printing stroke,
means for connecting the ¢ylinder to and dis-
connecting it from said gear, a second gear
for driving the cylinder at a different speed

from the speed of the bed during its return

stroke, means for connecting the cylinder to
and disconnecting 1t from said second gear,
and means for driving the gears, substan-
tially as described.

16. In a printing-machine, the combination

‘with a eylinder having a plurality of impres-
‘sion-surfaces, of a bed having a plurality of
[ forms, a gear for driving the cylmder at the
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speed of the bed during its printing stroke,
means for connecting the eylinder to and dis-
connecting it from said gear, a second gear
for driving the cylinder at a different speed
from the speed of the bed during its return
stroke, means for connecting the eylinder to
and disconnecting it from sald second gear,
and means for driving each gear tromn the

‘bed, substantially as deseribed.

17. Inaprinting-machine, the combination
with a eylinder having a plurality of impres-
sion-surfaces, of raising and lowering devices
for the cylinder, a bed having a plurality of
forms, a gear for driving the cylinder at the
speed of the bed during its printing stroke,
means for connecting the eylinder to and dis-
connecting it from said gear, a second gear
for driving the eylinder at a different speed
from the speed of the bed during its return
stroke, means for connecting the cylinder to
and disconnecting it from said second gear,
and means for driving the gears, substan-
tially as described.

18. In a printing-machine, the combination
with a eylinder having a plurality of impres-
sion-surfaces, of raising and lowering devices
for the cylinder, a bed having a plurality of
forms, a gear for driving the cylinder at the
speed of the bed during its printing stroke,
means for connecting the eylinder to and dis-

for driving the eylinder at a different speed
from the speed of the bed during its return
stroke, means for connecting the cylinder to
and disconnecting it from said second gear,
and means for driving each gear from the
bed, substantially as described.

19. Inaprinting-machine, the combination
with a cylinder having two impression-sur-
faces, of a bed having two forms, a gear for
driving the cylinder at the speed of the bed
during its printing stroke, means for con-
necting the cylinder to and disconnecting it
from said gear, a second gear for driving the
cylinder at half the speed of the bed during
i1ts return stroke, means for connecting the
cylinder to and diseonnecting it from said
second gear, and means for driving the gears,
substantially as described.

20. Inaprinting-machine, the combination
with a cylinder having two impression-sar-
faces, of raising and lowering devices for the
cylinder, a bed having two forms, a gear for
driving the cylinder at the speed of the bed
duringits printing stroke, means for connect-
ing the cylinder to and disconnecting it from
sald gear, a second gear for driving the cyl-
inder at half the speed of the bed during its
return stroke, means for connecting the cyl-
inderto and disconnecting it from said second

- gear, and means for driving the gears, sub-

stantially as desecribed.

21. Ina printing-machine, the combination
with a cylinder having two impression-sur-
faces, of a bed having two forms, a gear for
driving the cylinder at the speed of the bed
duringits printing stroke, means for connect-

| ing the eylinder toand disconnecting it from

sald gear, a second gear for driving the cyl-
inder at half the speed of the bed during its
retarn stroke, means for connecting the cyl-
linder toanddisconnectingif from said second.
gear, and means for driving each gear from
the bed, substantially as described.

22. Inaprinting-machine, the combination
with a eylinder having two impression-sur-
faces, of raising and lowering davices for the
cylinder, a bed having two forms, a gear for
driving the cylinder at the speed of the bed
duringits printing stroke, means forconnect-
ing the cylinder to and disconnecting it from
said gear, a second gear for driving the cyl-
inder at half the speed of the bed during its
return stroke, means for connecting the ¢yl-
inder to and disconnecting it from said second
gear, and means for driving each gear from
the bed, substantially as described.

23. Ina printing-mmachine, the combination-

with a eylinder having a plurality of impres-
sion-surfaces, of a bed- having a plurality of
forms, a gear for driving the cylinder at the
speed of the bed during the printing stroke,
a gear for driving the cylinder at half the
speed of the bed during the return stroke of
the bed, means for connecting the eylinder to
and disconnecting it from sald gears, two
racks on the bed, means for driving the full-
speed gear directly from one of the racks, and
means for driving the other gear from the
other rack, substantially as described. |

24, In a printing-machine, the combination

with acylinder having a plurality of form-sar-
faces, of a bed having a plurality of forms, a
gear, a rack on the bed with which said gear
is constantly in mesh, a second gear, a second
rack on the bed, a train of reducing-gearing
between the second rack and the second gear,
and means for connecting the cylinder to and
disconnecting it from each of the gears, sub-
stantially as deseribed.

25. Inaprinting-machine, the combination
with acylinder havinga plurality of form-sur-
faces, of raising and lowering devices for the
cylinder, a bed having a plurality of forms, a
gear, a rack on the bed with which said gear
is constantly in mesh, a second gear, a second
rack on the bed, a train of reducing-gearing
between the second rack and the second gear,
and means forconnecting the cylinder to and
disconnecting it from each of the gears, sub-
stantially as described.

26. The combination with a cylinder, of a
gear,locking devices between the eylinderand
the gear, a rotating cam operating to unlock
the locking devices at predetermined times
and to hold them unlocked for a specified
period, and means for rotating the cylinder
while it is unlocked from the gear, substan-
tially as deseribed.

27. The combination with a reeciprocating
bed having a rack, of a gear in mesh with said
rack,acylindercodperating with the bed,lock-
ing devices between the cylinder and the gear,

| a rotating cam operating to unlock the lock-
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ing devices at predetermined times and to

hold them unlocked for aspecified period, and
means for rotating the cylinder while it 1s
unlocked from Lhe gear, substantially as de-
scribed. :

28. The combination with a cylmder of a
gear, locking deviees between the cylinder
and the cear, a second gear, means for lock-
ing the cylmdel to and unlockllw it from said
second gear,
diﬁ'ererﬁ"t Speeds, and a cam operabing to re-
lease the locking devices which lock the cyl-
inder to the first gear and hold them released
while the ¢ylinderislocked to the second gear,
substantially as described.

29. The combination with a cylinder, of a
gear, locking devices between the cylinder
and the gear, a second gear, means for lock-
ing the cylinder to and unlocking it from said
second gear,meansfordriving the gearsat dif-
ferent speeds and a rotating cam operating to
release the locking devices whmh lock the eyl-
inder to the first gear and hold them released
while the cylinder islocked to the second gear,
substantially as described.

30. The combination with a cylinder, of a
gear for rotating the cylinder ata given speed,
a second gear for rotating the cylinder at a
lower speed, locking devices between the cyl-
inder and each of the gears, and a constantly-
rotating cam operating to release the locking
devices which secure the cylinder to the high-
speed gear and hold them released while the
cylinder is locked to the low-speed gear, sub-
stantially as described.

31. The combination with a cylinder, of a
reciprocating bed, racks moving with the bed,
a gear for d:-iving the eylinder at the speed
of the bed, a gear for driving the c¢ylinder at
a lower speed, means whereby each of these

gears is driven from the racks on the bed,

locking devices between the cylinder and
each of the gears, and a rotating cam oper-
ating to release the locking devices which se-
cure the eylinder to the high-speed gear and
hold them released while the cylinder is
locked to the low-speed gear, substantially as
described.

32. The combination with a leelproeatmﬂ'
bed carrying two forms, of an impression-cyl-
inder having two impression-surfaces, racks
moving with the bed, a gear for driving the
cylinder at the speed of the bed and operat-
ing to drive the cylinder during the printing
stroke of the bed, a gear for driving the cyl-
inder at half the speed of the bed and oper-
ating to drive the cylinder during the return
str oke of the bed, locking dewces between

the cylinder and each of the gears, a segmen-

tal cam operating to release the locking de-
vices which secure the cylinder to the high-
speed gear and hold them released while the
cylinder is locked to the low-speed gear, and
means for rotating the cam at a constant
speed, substantially as described.

33. The combination with a reciprocating
bed carrying two forms, of two racks moving

means for dawmtr the gears at

666,326

with the bed, an impression-cylinder having
two impression -surfaces, two gears loosely
mounted on the shaft of the cylinder, lock-
ing devices between the cylinder and these
gears, means whereby one of the gears is
driven by one of the racks at the speed of the

bed, means whereby the other gear is driven

by the other rack at half the speed of the

bed, a segmental cam operating to release the

lookmﬂ devices which secure the cylinder to
the hwh-Speed gear and hold them released
while the cylmdel is locked to the low-speed
gear, and means for rotating the segmental
cam at a constant rate of speed, substantially
as described.

34. The combination with a reciprocating
bed carrying two form-surfaces, of an impres-
sion - eylinder having two impression -sur-
faces, two racks moving with the bed, a gear
in mesh with one of the racks and operating
to drive the cylinder at the speed of the bed,
locking devices between the cylinderand said

cear, a second gear operating to drive the cyl--

mder at half the speed of the bed, a train of
cearing between the other rack and this sec-
ond cear, locking devices between the cylin-

I der :zmd sa,ld second gear, a rotating segmen-

tal cam operating to release the loekiug de-

vices which lock the cylinder to the high-

speed gear and hold them released while the
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cylinder is locked to the low-speed gear, and

means for driving the segmental cam at a con-
stant speed, substantially as described.

35. The combination with an impression-
cyhndel having two impression-surfaces, of

a gripper-operating mechanism codperating
with each surface, an arm for operating each
gripper mechanism, a lever for operating the
arm to open the grippers, said lever having
two projections for operating the grippers at
different points, means for so positioning the

lever that the gripper-operating arms may

strike either of the projections or may pass
the lever without striking the projections,
and means for closing the grippers, substan-
tially as described.

36. The combination with an impression-
cylinder having a plurality of impression-sur-
faces, of a set of grippers codperating with
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each surface, a gripper-operating arm for

each set of grippers, a lever having projec-

tions which operate to open the grippers at

two points, means for positioning the lever so
that its projections may operate to open the
orippers or the grippers may pass the lever
without being operated, and means for clos-
ing the grippers, substantially as described.

37. The combination with an impression-
cylinder having two impression-surfaces, of

120
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a set of grippers operating in connection with

each surface, an operating-arm for each set of
orippers, connections between the arms and
the grippers, a lever having two operating
projections which operate to open the grip-
pers at two points, means for closing the

orippers, means for setting the lever so that
| either of its projections may operate the grip-

I30
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persorsothat the grippers inay pass the lever
without being operated, and means for closing
the grippers, substantially as deseribed.

38. The combination with a cylinder and
its shaft, of a notched disk carried by the
shaft, a gear loosely mounted on the shaft, a
locking-lever carried by the gear, a pinion
mounted on the gear, connections between
the pinion and the locking-lever, a segment
also mounted on the gear, and means for op-
erating the segment to throw the locking-le-
ver, substantially as described.

39. The combination with a cylinder and
its shaft, of a notched disk carried by the
shaft, a gear loosely mounted on the shatt, a

11

| locking-lever carried by the gear, a pinion

mounted on the gear, connections between
the pinion and the locking-lever, a segmensi
also mounted on the gear, atappet-arm mount-
ed on the frame of the machine, and means
for rocking the tappet-arm tooperate the seg-
ment, substantially as described.

In testimony whereof I have hereunto set

my hand in the presence of two subsecribing
witnesses.

THOMAS M. NORTH.

- Witnesses:

F. W. H. CRANE,
L. ROEHM.
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