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UNTTED STATES PATENT OFFICE.

—

THOMAS M. NORTH, OF NEW YORK, N. Y., ASSIGNOR, BY DIRECT AND MESNL
ASSIGNMENTS, TO ROBERT HOE AND CHARLES W. CARPENTER, OF SAME

PLACE.

PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 666,325, dated January 22,1901,
Application filed May 17,1898, Serial No. 717,122, (No model.]

To all whom it may concern:

Beitknown thatI, THOMAS M.NORTH,asub-
ject of the Queen of Great Britain and Ireland,
residing at New York city, county of Kings,

5 and State of New York, have invented certain
newand aseful Improvementsin Printing-Ma-
chines, fully described and representedin the
tollowing specification and the accompanying
drawings, forming a part of the same.

1'his invention relates to certain improve-
ments 1n printing-machines.

It is the object of this invention to produce
an improved sheet-printing machine in which
a single impression-cylinder provided with
15 two impression-surfaces shall codperate with

two form - carriers, which are preferably,
though not necessarily, rotating cylinders, to
give a sheet two impressions, said machine
being also provided with means whereby the
20 two impressions may be made either on the
same or opposite sides of the sheet, the ma-

10

chine being thus adapted, with but slight .

changes, to print in two colors on one side of
a sheet or to perfect a sheet—that is, to print
25 1n one color on each side of the sheet.

With this object in view the invention con-
sists 1n certain constructions and in certain
parts, improvements, and combinations, as
will be hereinafter described, and the featuares

3o formingtheinvention will then be specifically

polnted outin the ¢claims hereunto appended.

In the accompanying drawings, which form

a part ot this specification, and in which like
characters of reference indicate the same

35 parts, Figure 1is a diagrammatic side eleva-
tion of a printing-machine constructed in ac-
cordance with the invention. Fig. 2 isa sec-
tional end elevation looking in the direction

of the arrow in I'ig. 1, the plane of section
40 being on the line 2 2 of Fig. 1. Fig. 3 1is a
detail sectional elevation, on a large scale, of

a portion of the impression-cylinder and the
two transfer-cyiinders, the parts being shown

in the position they occupy just as the grip-

45 person the first transfer-cylinder have taken
the sheet. Fig. 4 is a view similar to Fig. 3,
the parts being shown in the position they
ocecupy after the head of the sheet has been
taken by and released from the second trans-

50 fer-cylinder and the tail of the sheet has

]

been taken and forwarded by the tail-grippers
and after the tail-grippers have been turned
over, FKig. 5 18 a detall sectional elevation,

on a4 large scale, showing the position of the
parts after the edge of the sheet has been re- 33
leased by the turning-grippers and has been
taken by the grippers on the delivery-cylin
der. Kig. 6 isa detall, on a large scale, illus-
trating the turning-grippers and a portion of
their operating devices, the grippers being 6o
shown in the position they occupy as they
are about to seize the tail of the sheet. Fig.

7 18 a plan view of the construction shown in
Fig. 6, the cam which operates the turning-
grippers being removed. Fig. 8isanenlarged 65
detail illustrating the impression -cylinder
and the first transfer-cylinder, the press be-
ing arranged in this instance to print in two
colors and the parts being shown in the posi-
tion they oceupy as the sheet is about to be 7o
transferred from the transfer-cylinder to the
second impression-surface of the impression-
cylinder. Fig. 9 is a detaill sectional eleva-
tion illustrating the position of the turning-
grippers when the machine is running as a 75
two-color machine, the plane of section being

on the line 9 9 of Fig. 7 and looking in the
direction of the arrow in that figure.

Referring to the drawings which iilastrate
one embodiment of the invention, 1 indicates 8o
a frame which carries the nsnal feed-board 2,
from which the sheets are fed to the machine.
Suit ably mounted in bearings in the frame
1s the impression-¢ylinder 3, provided with a
first impression-surface 3’ and a second im- 8s
pression-surface 3", said impression-cylinder
being mounted on the shatt 4, which is car-
ried 1in boxes 5, the boxes being mouanted in
and secured to the frame in any usuaal or de-
sired manner. The machine isalso provided go
with two form-carrying c¢ylinders 6 and 9, the
form-carrying cylinder 6 being mounted on a
shaft 7, which is carried in boxes 8, located at
one end of the frame, and the form-cylinder 9
being mounted on a shaft 10, which is carried 93
in boxesllatthe otherendoftheframe. Each
of these cylinders 6 and 9 is provided with a
form-carrying surface, on which a formofany
usual description may be placed, and with an

ink-distributing surtface, 100
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Suitable inking devices, as 12, cooperate
with the cylinder 6, and suitable inking
devices, as 13, cooperate with the cylinder
9. These inking devices may be of any
usual type and may be operated in any usual
manner.

The machine is further preferably provided
with two transfer-cylinders. A first transfer-
cylinder 14 is mounted on a shaft 15, which
is suitably journaled in the frame, and a sec-
ond transfer-cylinder 16 is mounted on a
shaft 17, which is also suitably journaled in
the frame. |

The machine is also provided with any suit-
able delivery devices. In the present ma-
chine the delivery devices comprise the usual
delivery-eylinder 18, mounted on a shaft 19,
also suitably journaled in the frame.

As has been before indicated, this machine
is intended with one adjustment of 1ts parts
to print in one color on each side of a sheet—
that is, to perfect a sheet and with another
adjustment to print in two colorson the same
side of the sheet.

The machine will first be described as its
parts are adjusted when it is intended to per-
fect a sheet. |

The impression-eylinder 3 is provided with
any usual form of sheet-taking grippers 20,

‘these grippers being arranged at the edge of

the impression-surface 3', so that the sheet
lies on this surface when taken by the grip-
pers. Thegrippers20 are mounted on a shaft
21, which extends across the machine and
which is operated by means of a tumbler-
block 22. The grippers 20 are closed after

taking a sheet by a tumbler-pin 23, suitably

40

55

60

mounted on the frame of the machine, and
are opened to deliver the sheetto the grippers
of the first transfer-cylinder by a tumbler-
pin 24, also suitably mounted on the frame
of the machine. |

The first transfer-cylinder 14 is provided
with a set of sheet-taking grippers 25, which
are mounted on ashaft 26, extending across
the cylinder from side to side, the shaft being
rocked to open and close the grippers by an
arm 27 extending therefrom.

The second transfer-cylinder 17 is provided
with a set of sheet-taking grippers 23, which
are mounted on a shaft 29, extending across
the cylinder from side to side, the said shaft
being rocked by an arm 30,suitably connected
thereto. |

The sheet having been taken from the feed-
board 2 by the grippers 20 lies, as before
stated, on the impression-surface 3" and re-
ceives its first impression from the form on
the cylinder 6. Tn order to give the sheetits
second impression, it must in the machine

- shown be transferred from the first impres-

sion-surface 3’ of the cylinder 3 to the second
impression -surface 3", and it must at the

same time be turned over, so as to bring its

unprinted surface on the outside. In order
to accomplish this, after the sheet has been

second revolution.

‘moving the gripper-operating cams.

666,325

first impression from the form carried on the

cylinder 6 the grippers 20 are caused to re-
lease the sheet by the contact of the tumbler-
block with the tumbler-pin 24, after which
the head of the sheet is taken by the grippers
25 on the first transfer-cylinder 14. ,

Various mechanisms may be used for oper-
ating the grippers on the first transfer-cylin-
der. In the machine shown the grippersare
closed by the usual springs (not shown) and
are opened by a cam 31, mounted on an arm
32, the said arm being mounted loosely on the

shaft 15 of the transfer-cylinder. The cam

1 81 contacts with a bowl on the arm 27, ex-

tending from the shaft 26, as is usual. After
the head of the sheet has been taken by the
orippers 25 it is carried forward, and the grip-
ners are then rocked to release the head of
the sheet, so that it may be taken by the grip-
pers 28 on the second transfer-cylinder. T'his
rocking of the grippers 25 to release the sheet,
so that it may be taken by the grippers 28 on
the second transfer-cylinder, may also be ac-
complished in various ways. In the machine
shown it is effected by a cam 33, mounted on
an arm 354, which is also loosely mounted on
the shaft15. While the arms 32 34 and cams
before referred to may, if desired, be inde-
pendent, in the preferred construction these
arms will both be made integral with a hub
35, mounted on the shaft 15.

After the head of the sheet has been de-
livered to the grippers 28 on the second trans-
fer-cylinder, as will be hereinafter described,
it will be carried onward by them, the tail of
the sheet having in the meantime been taken
by a set of tail-grippers on the impression-
cylinder and carried forward by them, as will
also be hereinafter described. At this time
therefore the head of the sheet being held by
the grippers on the second transfer-cylinder
and its tail being held and carried forward
by the tail-grippers the sheet will be reversed
and by a rocking movement of the tail-grip-
pers, to be hereinafter described, will be laid

upon the second impression-surface 3", the

orippers on the second transfer-cylinder hav-
ing in the meantime released the sheet.
Before the operation of transferring the
sheet to the second impression-surface 3" is
completed the first transfer-cylinder, which
is geared to make two revolutions to one of
the impression-cylinder, will have begun its
If its grippers 25 are al-
lowed to open at the same point that they do
when they transfer the sheet to the second
transfer-cylinder,they would strike the sheet,
and therefore be apt to smutor tear it. It 1s
necessary, therefore, that the gripper-operat-
ing cam 33 be moved into a position where
the grippers will be free to contact with it
and rocked without striking the sheet. Va-
rious mechanisms mmay be employed for thus
In the
machine shown the hub 35 has extending
therefrom an arm 36, which is connected by

taken by the grippers 20 and has receivedits | a rod 37 to a lever-arm 38, the said lever-arm
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being rocked by a cam 39, carried on a way | 48 engaging the way-shaft 40 and carries a

cam-shaft 40, suitably located in the frame
of the machine. "T'he arm 38 is pivoled at
38" to a bracket on the side frame and has a
bowl 38" running in the groove of the cam
before referred to. (See Figs. 3 and 4.)
T'he position of the parts when the cam 33
is In position to open the gripper-fingers is
shown in I1g. 3, the parts being shown in
this figure in the position they occupy after
the grippers 20 have released the sheet and
the grippers 25 have taken it. The partsre-
main in the position shown in Fig. 3 until the

orippers 25 have taken the sheet and have

delivered 1t to the grippers 28 on the second
transfer-cylinder. As soon as the transfer of

the sheet from the grippers 25 to the grippers

28 1s effected, as will be deseribed, or very
soon thereatter, the cam 39, through the con-
nections before described, rocks the hub 35
and the cams3l 35 into the positionin which
they are shown in Figs. 1 and 4. 'The cams
remain in this position while the first trans-
ter-cylinder completes its first revolusion and
makes 1ts 1dle revolution. When, however,
the grippers 25 again approach the point
where they are to take a sheet, the cam 39,
which 1s geared to make one revolution in
the same time that the impression-eylinder
makes one revolution, operates to swing the
gripper-operating cams sl 33 into the position
in which they are shown in Figs. 1 and 3, so
that asheet may again be taken by the grip-
pers 25 on the first transfer-cylinder and
transferred to the second transfer-eylinder.

The grippers 28 on the second transfer-cyl-
inder 16 are opened to take the sheet by
means of a cam 41 and opened to release the
sheet by means of a cam 42, these cams con-
tacting with a bowl carried on an arm 30 ex-
tending from the shaft 29. Thecams 41 and
42 are preferably carried on a bent casting
43, which has a central aperture 44 surround-
ing the shaft 17,on which the second transfer-
cylinder is mounted. The bent casting 43 is
carried on and 1s preferably integral with a
tever-arm 45, which is pivoted by a pin 46 to
the frame of the machine, said pin passing
through a pair of ears 46'.

The second transfer-cylinder 16 makes two
revolutions while the impression -cylinder
makes one—that is to say, the second trans-
fer-cylinder makes arevolution,duaring which
its grippers take and release the sheet and
then makes an 1dle revolution. 1t is desir-
able, therefore, that the grippers 28 be not
opened during the idlerevolution sothat there
may be nodanger of the grippers striking and
sinutting the sheet. 1In order to prevent the
arippers 28 from being opened,the arm orcast-
ing 453, which carries the gripper-operating
cams 41 and 42, is shifted lengthwise of the
shaft 17, so that the cams 41 and 42 will be out
of the path of the bowl, which is carried on
the arm 30 of the gripper-shaft 29. T'his shift-
mg of the arm 43 is effected by means of a

cam-rod 47, (see Fig. 2,) which has ayoke end

-ﬂ‘"ﬂ.

pin 49, which runs 1in a groove in & cam 50,
mounted on the said way-shaft.
grippers 28 therefore have been operated to
take and release the sheet by the cams 41 42
the cam 50 operates through the connections
described to shift the arm 43 out of the path

After the 5o

of the bowl on the arm 30. The position of 75

the parfs in which the cams 41 42 are to oper-
ate the grippers 28 is shown 1n Fig. 3. The
position of the parts when the grippers are to
remalin inoperative is shown in Fig. 4.

Besidesthe grippers 20, which take thesheet 8o

from the feed-board, the impression-cylinder
3 18 provided with two other sets of grippers,
which coOperate with the second impression-
surface, one of these sets being the tail-grip-
pers hereinbefore referred to.
sets of grippers—viz., the tail-grippers—is
operative when the machine is running as a
perfecting-press and the other is operative
when the machine is running as a color-ma-

One of these 8s

chine. These sets of grippers and their oper- go

ating mechanisms will now be described.
Suitably mounted in the impression-evlin-

der 3 (see Figs. 2 and 6) is a shaft 51, which’

carries a pair of cross-arms 52. Journaled in

one end of the pair of cross-arms 52 is a shaft gs

53, which is provided with a set of gripper-
fingers 54, which will be hereinafter denomi-
nated asthe ‘““taking” gripper-fingers. In the
same end of the arms 52 there is mounted a
shatt 55, which 1s provided with a set of grip-
per-fingers 56, which will be hereinafter de-
nominated asthe ‘“‘ releasing” gripper-fingers.
These gripper-fingers 54 56, which together
constitute the tail-grippers, may be of any
usual construction and may be secured to
theirshaftsinany usual manner. Thesegrip-
pers may also be operated in any desired man-
ner.
provided with an arm 57, which carries a bowl
or stud 58, which contacts with a cam to be
hereinafter described and by which the shaft
isrocked to move the gripper-fingers 54. The
shaft 55 1s provided with an arm 59, carrying
a stud or bowl 60, which also contacts with a
suitable cam, by which said shaft is rocked to
move the gripper-fingers 56. The shaft 53 is
provided with a spring 53", by which it is
rocked 1n opposition to the movement pro-
vided by its bowl and arm, and the shaft 55
is similarly provided with a spring 55".

The function of the gripper-fingers 54 56 is,
as has been heretofore stated, totake the tail
of the sheet as 1t lies on the impression-sur-
face 3" and transfer it to the impression-sar-
face 3'', by which movement the sheet is re-
versed in position—that is to say, that end
of the sheet which was the tail of the sheet
when the first impression was made becomes
the head of the sheet when the second im-
pression is made and the sheetis turned over,
so that its unprinted surface will be outward.

The movement of thegripper-fingers 54 and
50 just referred to is effected by rocking the
shaft 51,on which the arms 52,which carry the

100

105

In the machine shown the shaft 53 is

I1O
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shafts 53’ 55, are motinted. The shaft 51 may | tricity su

be rocked by various mechanisms. In the
machine shown this shaft is provided with
a segmental gear 61, which meshes with a seg-
ment 62. The segment 62 is preferably cast
in one piece with a hub 63, which is mounted
on astud 64, located in one of the ¢ylinder-
heads. The hub 63 is provided with an op-
erating-arm 65, carrying a stud or bowl 66.
The bowl 66 is operated upon by a suitable
cam, to be described hereinafter, and causes
the segment 62 to rotate thesegment 6l of the
shaft 51. The hub 63 is also provided with
an arm 67, to which is connected a spring-
rod 68. This spring-rod is surrounded by a
spring 69. (See Fig. 5.) The operation of
the spring-rod and spring is to hold the hub
in one or the other of its two positions, the
said rod passing by the centerin a well-known
manner as the hub is rotated. The hub 63
is further provided with a grooved tumbler-
block 70, which operates. the hub, as will be
hereinafter described. '

After the sheet has been taken from the
feed-board by the grippers 20 and while it is

. being carried around to receive its first im-

20

40

45

50

55

60

pression the gripper-fingers 54 56 are in the
position indicated in dotted lines In Fig. 5
and in full lines in Kig. 9—that 1s to say,
these gripper-fingers rest against the tail of
the impression-surface 3’7, the gripper-fingers
56 being next said impression-surface. As
the impression-cylinder 3 revolves the sheet
receives its impression and at the same time
is smoothed and stretched. At that time in
the revolution of the eylinder 3 when the
sheet has been partly printed the bowl 53 on
the arm 57 of the shaft 53 (see Iig. 6) strikes
a cam 71, which is suitably connected to the
frame of the machine, being in the present
machine removably connected by bolts 71"
This cam through the bowl and arm rocks the
shaft 53,and consequently movesthe gripper-
fingers 54 into the position shown in Ifig. 6,
in which position the tail of the sheet S lies
between these fingers 54 and the fingers 56.
As the bowl 58 runs off the cam 71 the grip-

per-fingers 54 will be closed in an ordinary.

manner by the spring 53",

At the time when the tail of the sheet is
seized by the gripper-fingers 54 56 the head
of the sheet has been delivered to the grip-
pers 25 on the first transfer-cylinder 14 in the
manner heretofore described and is being
carried around that cylinder. Asthe opera-
tion of the machine continues the head of
the sheet is delivered from the grippers 25 to
the grippers 28 on the second transfer-cylin-
der and is carried around the said cylinder,
the tail of thesheet beingheld by the grippers
54 56. As soon as the grippers 54 56 pass the
oap in the first transfer-cylinder the shatt 51,
which carries the arms 52, begins to rotate,
this rotation being effected by the engage-
ment of the bowl 66 on the arm 65 with a
orooved ecam 72, mounted on the frame of the

machine.

666,325

ficient to give the shaft 51 a rota-
tion of sufficient speed, so that by the time the
second impression-surface 3" of the impres-
sion-eylinder 3 reaches the form-surface on
the cylinder 9 the grippers 54 56 will have

been moved from the impression-surface 3’ to.

the impression-surface 3" and will have car-
ried with them the tail of the sheet. DBythe
time the grippers54 56 have swung over to the
surface 3" the head of the sheet has been re-
leased by the grippers28, and thesheetisnow
carried forward by the grippers 54 56, being
drawn backward from between the transfer-
cylinders 14 and 16. The sheet having re-
ceived its second impression from the form-
surface 9,actingin connection with the second
impression-surface 3", must now be delivered.

Any suitable form of delivery mechanism
may be used. In the machine shown there
is, as has been beforesaid, a delivery-cylinder
18, (see Fig. 5,) which is mounted on the shatt,
19 and which is provided with a set of grip-
pers 73, which are carried on a shaft 74. "I'he
shaft 74 has an arm 75 extending therefrom,
which carries a bowl 76. This bowl 76 con-
tacts with a cam 77, suitably mounted on the
frame of the machine, which operates to open
the grippers to receive the sheet and Is op-
erated by a cam (not shown) to open the grip-
pers to deliver the sheet to any suitable de-
vice, such as tapes or a fly.

It is to be noted that after the grippers 54
56 have swung from the first impression-sur-
face to thesecond the gripper-fingers 54, which
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were the top grippers in the first instance,

have now become the under grippers. Asthe

oripper-fingers 54 56 approach the point where

they are to deliver the sheet to the gripper-
fingers 73 of the delivery-cylinder it is neces-
sary, therefore, that the fingers 56, which are
now the upper grippers, be rocked in order to
release the sheet. This rocking of the grip-
pors may be effected in various ways. In the
machine shown thereis provided a short shaft
78, (see F'ig. 7,) which finds its bearings in the
cylindergearand head. Thisshaft 73 carries
at its outer end an arm 79, which is provided
with a bowl 80. The shaft also carries inter-
mediate its ends a toe-piece 81, and at 1ts in-
ner end it carries a hub 82, from which extend
arms 83 and 84. The arm 83 bearsagainst the
inner side of the impression-surface 3" and
actsasastop. Thearm §4 has connected toit
a spring 85, the other end of which is secured
to a block 86,fastened on one of the armsof the
cylinder-head. At the time when the grip-
per-fingers 54 56 come into position to deliver
the sheet (see Fig. 5) the bowl 80 on the arm
79 strikes a fixed cam 87, secured to the frame
of the machine. This rocks the shaft 78 and
causes the toe-piece 81 to strike the bowl 60
on the arm 5Y of the shaft 55. When the toe-
piece 81 strikes the bowl 60, the shaft 55 will
be rocked and the gripper-fingers 56 moved
outward, so as to release the sheet, which 1is
then taken by the grippers 73 on the cylin-

This grooved cam 72 has an eccen- | der 19.
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The eripper-shaft 55 isprovided with a stop- 1 when the grippers 93 are in position to take

lug 55, which limits the movement of the
shaft 55 and the gripper-fingers 56 under the
the stress of the spring 55°. The shaft 53 is
provided with a lug 53', which limits the
movement of the qlmft 03 and the U’Ilppf‘l—
fingers 54 under the stress of the Spring 5o
Located alongside of each impression-surface
are threaded lugs 8889, (see Fig. 9,) in which
are mounted screws 90 91, said screws serv-
ing as stops with which any of the arms 52,
which carry the shafts 53 55, contact. After
the sheet has been delivered-to the delivery-
cylinder it is necessary to again rock the
shaft 51, so as to throw the gripper-fingers 54
50 over against the other impression-surface,
so that they may be in position to act upon
the tail of a new sheet. In order to accom-
plish this movement of theshaft 51, the tum-
bler-block 70 engages with a fixed tumbler-
pin 92, (see Figs. 1 and 5,) which is suitably
mounted on the frame of the machine. The
engagement of the tumbler-block 70 with the
pin 92 roeks the hub 63 and through the gears
61 and 62 effects the rotation of the Shaft and
thus throws the arm 52 and the shafts 53 55,
together with the grippers carried by them,
into the position indicated in dotted lines in
Fig. 5.

BV the onemtlons so far described the ma-
chine has taken a sheet, printed it on both
sides, and delivered i, and these operations
will be repeated for successive sheets.

When the machine is to print two colors on
the same side of a sheet, the swinging grip-
pers 54 56 are not used, but remain continu-
ously in the position shown in Fig. 9. Dur-
Ing the two-color-printing operation, there-
fore, the cam 71, which operates the grippers
o4 through the bowl 58 and 1ts connections,
i1s removed from the machine by taking out
the bolts 71", The cam 72, which operates
the shaft 51 and swings the grippers 54 56 to
reverse the sheet, is al50 not used and is there-
fore removed from the machine or may be
moved outward outof the path of the bowl 66.
(See Fig. 2.) In the same way the tumbler-
pin 921sslid back, so that it will be ont of the
path of the tumbler 70,

In the two-color operation after the sheet
has recetved its first impression from the first
impression-surface 3° and the printing-sur-
face on the cyvlinder 6 it istaken by the grip-
pers 25 on the first transfer-cylinder, carried
around by said eylinder, and redelivered to
a set of grippers on the impression-eylinder
3, which coacts with the impression-surface
The set of grippers on the impression-
cvliinder 3, which has just been referred to,
is marked 93 and is carried on a shatt 94, (see
Fig. 9,) which is mounted in the arms 52,
which are mounted on the shaft 51. These
arms are preferably mounted on the same
hub and cast integral with thearms 52. The
shaft 94 1s provided with a collar 95, which
carries a toe - piece 96.

The toe - piece 96 |

aud deliver the sheer 1s so located as to be
struck by the arm 84 on the short shaft 78,
before described. It is obvious, therefore,
that 1f the shaft 78 be rocked at the proper
fimes the grippers 93 will be opened and
closed to take and deliver the sheet.

It has already been stated that the shaft 78
s provided with an arm 79, carrying a bowl
80. In the two-color operation a cam 97 (see

‘dotted lines in Fig. 8) ismounted on the frame

of the machine near the point where the grip-
pers 26 are to redeliver the sheet to the im-
pression-cylinder. As the c¢ylinder in 1ts ro-
tation brings the second impression-surface
3" into position to receive the sheet from the
transfer-cylinder the cam 97 strikes the bowl
80, rocks the shaft 78, causes the toe-piece 84

to strike the toe-piece 96, and operates the

grippers 93 to take the sheet from the grip-
pers 25 on the transtfer-cylinder.
being thus taken is carried around and re-
ceives its second printing, after which the
bowl 80 on the arm 79 strikes the cam 8§87, be-
fore described,and opens the grippers, so that
the sheet may be taken by the grippers 73 on.
the delivery-eylinder. Inasmuch as the grip-

‘pers 25 on the first transfer-cylinder are not,

to deliver the sheet to the second transfer-
cylinder, the operating-cam 33 1s removed,
this being readily done by unscrewing the
bolts by which it is connected to the arms 34.
Since, furthermore, the grippers 25 are first
to take the sheet from the impression-cylin-
der and then redeliver it thereto, 1t IS neces-
sary that the cam 31, which operates these
orippers, act on the grippers earlier when it
opens them to take the sheet than it does
when it opens them to deliverthesheet. The
two positions of the cam are shown 1n Fig. 3,

the position of the eam 31 when it operates

the grippers to deliver the sheet being shown
in full lines and the position of the said cam
when it operates to open the grippers to take
the sheet being shown in dotted lines. The
movement of the gripper-operating cam 31 18
effected through the cam 39 by the connec-
tions before described.

The various parts of the machine may be
driven in any suitable manner. In the ma-
chine shown a power-shaft 98 1s shown as
mounted in suitable bearings 99, secured to
the machine-frame, the said shatt earlylnﬂ*
belt-pulleys 100. The shaft 98 also carries a
pinion 101, which meshes with a gear 102 on
the first {ransfer-cylinder. The gear 102

‘meshes with a gear 103 on the second trans-

fer-cylinder and with a gear 104 on the im-
pression-cylinder. The gear 104 on the im-
pression - ¢ylinder meshes with gears (not
shown) on the form-cylinders and also with
a gear 105 on the delivery-cylinder. The
way cam-shaft 40 is provided with a worm-
wheel 106, which meshes with a worm 107 on
the power-shaft 98. |

The operation of the machine as a whole

The sheet
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will be readily understood from the descrip- | to operate on the bowl 60, rock the shaft 55,

tion before given taken in connection with

~ the following brief description.

IO
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Suppose the machine to be operating as a |

perfecting-mnachine. A sheet will be taken
from the feed-board 2 by the grippers 20 and
will be carried around and receive its first im-
pression from the form on the form-cylinder
G, the sheet at that time lying on the first 1m-
pression-surface 3.  As the head of the sheet
reaches the first transfer-cylinder the grip-
pers 20 will be operated by the tumbler-pin
24. to0 release the sheet, and the sheet will be
taken by the grippers 25, these grippers be-
ing operated to take the sheet by the cam 31
striking the bowl on the arm 27, which 1s at-
tached totheshaft 26. The sheet having been
taken by the first transfer-cylinder is carried
forward arcund sald cylinder until it reaches
the point where it is transferred to the sec-
ond transfer-cylinder. When it reaches this
point, the cam 33 operates the grippers 25
through the same connections to release the
sheet, and its head is seized by the grippers
28, these grippers beingoperated by the bowl
on the arm 30 of the shaft 29 striking the
cam 41, this cam having been slid into the
path of these grippers by theoperation of the
cam 50, operating on the bowl 49 of the rod
47. In the meantime the bowl 58on the arm
57 has comne into contact with the cam 71 and
the shaft 53 has been rocked to move the
oripper-fingers 54 into a position above the
tail of the sheet.
thecam 71 theshaft 53 isrocked by the spring
53" and the grippers 54 close down on the
tail of the sheet. Astheimpression-cylinder

- continues to revolve the bowl 66 on the arm
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65 enters the cam 72, and as soon as the grip-
per-fingers 54 56 have passed the first trans-
fer-cylinder the cam 72 acts to swing the hub
63 and cause the segments 62 61 to rock the
shaft 51, thus swinging the tail of the sheet
from the impression-surface 3’ to the impres-
sion-surface 3. In the meantime the head
of the sheet has been carried around by the
second transfer-cylinder until the bowl on
the arm 30 of the shaft 29 strikes the cam 42,
thus rocking the grippers 28, so that they
open and release the sheet. The sheetis now
free to be drawn backward between the cyl-
inders 14 and 16, which will happen as soon
as the gripper-fingers 54 56 have been swung
from the impression-surface 3’ to the impres-
sion-surface 3. This position of the parts
is shown in Fig. 4, the position of the sheet
at this time being indicated in this figure by
the dotted lines. As the cylinder continues
to rotate the sheet having been turned over
and turned end for end receives its second
impression from the form on the cylinder 9.
When the grippers 54 56, which are holding
the now leading end of the sheet, reach the
position where the sheet is to be delivered to
the grippers 73 on the delivery-cylinder, the
bowl 80 runs on the cam 87 and rocks the

short shaft 78. This causes the toe-piece 81 |

As the bowl 58 runs off |

and raise the gripper-fingers 56, so that the
sheet can be taken by the grippers 73. As
soon as the sheet has been taken from the
orippers 54 56 the tumbler-block 70 engages
the pin 92 and causes the segment 62 through
the seement 61 to rock the shaft 51 in the op-
posite direction, thus throwing the zrippers

54 56 from the impression-surface 3" to the

impression-surface 3’, as indicated in dotted
lines in Fig. 5. In the meantime a second
sheet has been taken from the feed-board by
the grippers 20, and the operations which
have just been described will be repeated.
Suppose now that the machine is to be op-
erated as a two-color machine. The cam 71
will be removed, the cam 72 will be either re-
moved or moved backward out of the path of
the bowl 66, the ecam 33 will be removed from
the arm 34, and the tumbler-pin 91 will be
slid back out of the path of the tumbler-
block 70. 'The cam 97 will be secured to the
side frame in its nroper position. The grip-
per - operating mechanism on the second
transfer-cylinder 16 is also rendered inopera-
tive, which may be done in vartous ways—
as, for instance, by removing the pin 49 and
throwing the lever-arm 45 outward, so as to
bring the arm 43 and the cams 41 42 out of
the path of the bowl on the arm 30. The
changes referred to having been made in the
machine, the sheet will be taken by the grip-
pers 20, as before, from the feed-board and
carried around, receiving its first impression
from the form on the cylinder 6, after which
it is delivered to the grippers 25 on the first
transfer-cylinder, the said grippers being op-
erated by the cam 31, as before described.
The sheet is carried around by the cylinder
and is transferred with its prinied side out
to the grippers 93, which cooperate with the
second impression-surface 3'. After having
been taken by these grippers.it is carried
forward and receives its second impression
from the form on the cylinder 9. After the
sheet is printed and it reaches the point
where it is to be delivered to the grippers 73
on the delivery-cylinder the short shaft 78 1s
rocked by the contact of the bowl 80 with
the cam 87, thus causing the arm 84 to strike
the projection 96 on the gripper-shaft 94 and
open the grippers, after which the sheet is
taken by the grippers 73 on the delivery-cyl-
1nder. | |
Various changes and modifications may be
made in the mechanisms by which this in-
vention is carried into effect. The invention

is not, therefore, to be limited to the specific

construction which has been shown and de-
seribed, but is to be regarded as generic Iin
its nature and as embracing all changes and
modifications which fall within its spirit and

SCope.

What I claim is— _

1. In a printing-machine, the combination
with an impression-cylinder having two im-
pression-surfaces, of two form-carriers, means
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carried by the cylinder for transferring the | with an impression-eylinder having suitable

sheet from one 1mpression - surface to the
other, means independent of the cylinder for
transferring the sheet from one impression-
surface to the other, and devieces whereby
either set of means mdy be maae operative,
substantially as deseribed.

2. In a printing-machine, the combination
with an impression-c¢ylinder having two 1m-
pression-surfaces and a set of grippers for
taking the leading edge of thesheet, of means
(-:OOpﬂa,tmg t]lele‘WIth whereby a sheet may
be given two impressions, means for remov-
ing the sheet from the first Impression-sur-
face by its leading edge after the first 1m-
pression and transferring it to the second
impression-surface with the same side out so
that it may receive a second impression on
the same side, a second set of grippers tor
seizing the tail of the sheet; and devices co-
operating therewith for removing the sheet
from the first impression-surface turning it
over and end for end and transtferring it to the
second impression-surface with its unprinted
side out, so that it may receive a second 1m-
pression on the copposite side, and devices
whereby either set of transferring means may
be caused to transfer the sheet, substantially
as described.

3. In a printing-tmachine, the combination
with an impression-cylinder having two im-
pression-surfaces,of meanscooperating there-
with whereby a sheet may be given two im-
pressions, means carried by the cylinder for
removing the sheet from the fivst impression-
surface by its leading edge after the first im-
pression and transferring 1t to the second im-
pression-surface with the same side out so
that it may receive a second impression on
the same side, means independent of the cyl-
inder for removing the sheet from the first
impression-surface and transferring it to the
second impression-surface with its unprinted
side out so that it may receive a second im-
pression on the opposite side, and devices
whereby either set of transferring means may
be caused to transfer the sheet, substantially
as described.

4. Tn a printing-machine, the combination
with an impression-cylinder having two im-
pression-surfaces, of two rotating form-car-
riers codperating therewith whereby a sheet
is given two impressions, means forremoving
the sheet from the first linpression-surface by
its leading edge after the first impression and
transferring it to the second 1mpression-sur-
face with the same side out so that 1t may re-
ceive a second impression on the same side,
means including devices carried by the Lyhn—
der for turning the sheet over and end for
end and transferring it to the second impres-
sion-surface with its unprinted side out so
that it may receive a second impression on
the opposite side, and devices whereby either
set of transferring means may be caused to
transfer the sheet, substantially as described.

5. In a printing-machine, the combination

sheet-taking devices and two impression-sur-
faces, of means codperating therewith where-
by the sheet is given two impressions, a set
of trangferrinn‘-ﬂ*rippers operating to trans-
fer the sheet by its rear edge from one im-
pression-surface to the ot.her, a set of trans-
ferring-grippers operating to transfer the

70

/5.

sheet by its leading edge from one impression-

surface to the other, and means whereby
either set of transferring-grippers may be

caused to transfer the sheet, substantially as

described.

6. In a printing-machine, the combination
with an impression-cylinder having suitable
sheet-taking devices and two impression-sur-
faces, of means coOperating therewith where-
by the sheet is given two impressions, a set
of transferring-grippers carried by the ¢ylin-
der and operating to transfer the sheet by 1ts
rear edﬂe from one impression-surface to the
other, Se‘n of transferring-grippers mounted
independenbly of the cyhnder operating to
transfer the sheet byits leadingedge from one
impression-surface to the other, and means
whereby either set of tmnsferrlnn*-frmppers
may be caused to transfer the sheet, substan-
tially as described.

7. In a printing-machine, the combination
with an impression-cylinder having suitable

sheet-taking devices and two impression-sur-

faces, of two form-carriers coéperating there-
with, a set of grippers carried by the cylinder
operating to fransfer the sheet by its rear
edge from one impression-surtace tothe other,

a gripper-carrier having a set of grippers op-

erating to take the sheet by its leading edge,
means whereby said grippers may be operated
either to again present the leading edge of
the sheet to the cylinder or to release it with-
out so presenting it, a second set of grippers
carried by the cylinder for receiving the lead-
ing edge of the sheet, and means whereby
either set of grippers carried by the cylinder
may be rendered operative or 1noperative,
substantially as described.

8. In a printing-machine, the combination

with an impression-cylinder having suitable
sheet-taking devices and two impression-sur-
faces, of means codperating therewith where-
by a sheet may be given two impressions, a
set of grippers operating to transfer the sheet
from one impression-surface to the other by
its rear edge, a rotating gripper-carrier hav-
ing erippers for receiving the leading edge of
the sheet, and means whereby the gripper-
carrier may be caused to either deliver the
sheet to the cylinder or release it without so
delivering it, substantially as described.

9. In a printing-machine, the combination
with an impression-cylinder having suitable
sheet-taking devices and two iinpression-sur-
faces, of means codperating therewith where-
by a sheet may be given two lmpressions, &
set of grippers carried by the cylinder oper-
ating to transfer a sheet from one impression-

 surface to-the other by its rear edge, a rotat-
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‘inoperative, a second set

8

mg gripper -carrier having grippers for re-
ceiving the leading edge of the sheet, a sec-
oud rotating gripper-carrier, means whereby
the first rotating gripper - carrier may be
caused to deliver the sheet either to the cyl-
inder or to the second rotating gripper-car-
rier, means for rendering the grippers on the
second gripper-carrier either operative or
of grippers on the
impression-cylinder for receiving the lead-
ing edge of the sheet from the grippers on
the first ogripper-carrier, and means where-
by either set of grippers on the cylinder may
be rendered operative, substantially as de-
seribed.

10. Inaprinting-machine, the combination
with an impression-cylinder, of means codp-

~erating therewith to give a sheet two impres-

sions, and means carried by the cylinder
whereby the sheet is turned over and end for
end between the impressions, substantially
as desecribed.

11. Inaprinting-machine, thecombination
with an impression-cylinder, of means coop-
erating therewith to give a sheet two impres-
sions, means carried by the eylinder for seiz-

ing the sheet by its rear edge and turning 1t

over and end for end between impressions,
and means for controlling the leading edge
of the sheet while the Sheet i8 belﬂﬂ" bu med
substantially as described.

12. Inaprinting-machine, the commbination
with an impression-cylinder having two im-
pression-surfaces, of two rotating form-car-
riers cooperating with the impression-sur-
faces, and means carried by the cylinder
whereby the sheet is turned over and end for
end between the impressions, Substantmlly
as described.

13. Inaprinting-machine, the combination
with an impression-cylinder, of two rotating
form-carriers codperating with the impres-
sion-cylinder,
seized Dy its rear edge and turned over and
end for end between the impressions., and
means whereby the leading edge of the sheet
is controlled while the sheet is being turned,
substantially as described.

14. Inaprinting-machine, the combination
with an impression-cylinder, of means for
printing the sheet, means for removing the
sheet from the cvhudel by its leading edcre,
devices for causing said means to release the
sheet, and means for taking the sheet by 1its
rear edge and returning it to the cylinder
with its unprinted side up, substantially as
described.

15. Ina prmtmﬂ-mdehlne, the eombmatlon
with an impression-cylinder having two im-
pression-surfaces spaced apart, of a set of
grippers, means for opening and closing the
same means whereby said grippers while hold-
ing the sheet are moved from the edge of one
impression-surface to the edge of the other
impression - surface, substantially as de-
scribed.

means whereby the sheet is

666,325

with an impression-eylinder having suitable
sheet-taking devices and two impression-sur-
faces spaced apart, of two sets of grippers
pivoted in the space between the impression-
surfaces, means whereby the grippers are
swang on their pivot from one impression-
surface to the other, and means codperating
with each set of grippers to manipulate the

“sheet, substantially as described.

17. Inaprinting-machine, the combination
with an impression-cylinder having suitable
sheet-taking devices and two impression-sur-
faces suitably spaced apart, of two sets of
orippers pivoted in the space between the
impression-surfaces one for operating on the
head of the sheet and one for operating on its
tail, means for printing the sheet, means for
opemtnw the tail-grippers to seize the sheet,
means for ta,kmcr the leading edge of the

sheet from the sheet- -taking devices of the

cylinder afterit has been printed, and means
for swinging the grippers from their position
at the rear edge of the first impression-sur-
face to the front edge of the second impres-
sion-surface, sustantially as described.

18. In a printing-machine, the combination

with an impression-cylinder having suitable

sheet-taking devices and two impression-sur-
faces spaced apart, of a set of tail-grippers

pivoted in the space between the impression-

surfaces and resting against the rear edge of
the first impression-sarface, means for print-
ing the sheet, means for operating the grip-
pers to seize the rear edge of the sheet, means
for swinging the tail-grippers from their po-
sition at the rear edge of the first impression-
surface to the front edge of the second im-
pression-surface, means for taking the front
edge of the sheet from the cylinder and for
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forwarding it until the tail-grippers have

completed their movement, means for giving
the sheet a second impression, means for
opening the tail-grippers to deliver the sheet,
and means for returning said grippers to
their position against the rear edge of the
first impression-surface, substantially as de-
seribed. |

19. In aprinting-machine, the combination
with an impression-cylinder having suitable
sheet-taking devices and two impression-sur-
faces, of means for giving the sheet two 1m-
pressions, a set of tail-grippers pivoted be-
tween the impression-surfaces and resting
against the rear edge of the first impression-
surface, means for operating the tall-grip-
pers to cause them to close on the sheet, a
oripper-carrier having a set of grippers to
take the leading edge of the sheet from the
sheet-taking devices on the impression-cylin-
der, a second gripper-carrier having grippers
for receiving the sheet from the first carrier,
means_operating to swing the tail-grippers
from their position against the rear edge of
the first impression-surface to the front edge
of the second impression-surface, means for
causing them to release the sheet, and means

16. Inaprinting-machine, the combination | for 1*eturnm,_:, them to their posmon against,
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the rear edge of the first impression-surface,
substantially as described.

20. In a printing-machine, the combination
with an impression-cylinder having two 1mn-
pression-surfaces, of a gripper-carrying frame
pivoted between the surfaces, a set of oTip-
pers mounted in the frame and consisting of
two sets of movable gripper-fingers, means
for rocking the frame so as to 51111’13 the grip-
pers from one impression-surface totheother,
means for moving one set of gripper- ﬁnﬂ*ers
to seize the sheet and means for oneratinﬂ*
the other set of gripper-fingers to Ieled&e the
sheet, substantially as deserlbed

21. Inaprinting-machine, the combination
with an impression—cylinder having two 1in-
pression-surfaces, of a frame pivoted between
the impression-surfaces, two sets of grippers
mounted in the frame, and removable means
for swinging the frame on its pivot to shift
one set of grippers from one Impression-sur-
face to the other, substantially-as described.

22. In a printing-machine, the combination
with an impression-cylinder having two 1m-
pression-surfaces, of ashaft mounted between
the surfaces, agripper-carrying irame mount-
ed on the shaft, two sets of grippers mounted
in the frame, a rocking arm mounted in the
impression - eylinder, means whereby the
movement of the arm is caused to rock the
shaft carrying the gripper-carrying frame,
and a removable cam-track for operating the
arm, substantially as described.

23. Ina printing-machine, the combination
with a cylinder having two impression-sur-
faces, of a set of grippers consisting of two
sets of pivoted gripper-fingers mounted in the
cylinder, means for 1‘0@1{1130 one set of grip-
per-fingers so as to cause them to close upon
a sheet while the sheet is lying upon one 1m-
pression - surface, means for swinging the
oripper-fingers while holding the sheet to the

S

other impression-surface, means for control-
ling the other edge of the sheet during the
swinging movement of said gripper-fingers,
and means for thereafter rocking the other
set of gripper-fingers to release the sheet, sub-
stantially as described.

24. In a printing-machine, the combination
with an impression-cylinder having suitable
sheet-taking devices and twolmpression-sur-
faces, of a gripper-carrying frame pivoted be-
tween the impression-surfaces, a set of grip-
pers mounted inthe frame and resting against
the rear edge of one impression-surface, a
shaft on which the frame is mounted, a hub
pivoted in the impression-cylinder, an arm
for rocking the hub, means whereby themove-
ment of the hub rocks the shaft upon which
the gripper-carrying frame is mounted, a cam
in the path of the arm on the hub, said cam
and arm operating to rock the hub in one di-
rection, a tumbler-block also connected to the
hub, and a pin on the frame with which the
said tumbler-block engages, said pinand tum-
bler-block operating to rock the hub in the
oppositedirection, substantially as deseribed.

25. Ina prmbmn'-ma,ehme the combination
with a cylinder, of a pivoted support, a set of
arippers consisting of two sets of gripper-fin-
gers pivoted on the support, means for oper-
atmn' one set of the gripper-fingers to take a
sheet means for turning the support on 1ts
pivot to reverse the posmon of the gripper-
fingers and sheet, and means for operating
the other set, of gripper-fingers to release the
sheet, substantially as descrlbed

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

wltnesses. |
THOMAS M. NORTH.
Witnesses:
F. W. H. CRANE,
L. ROEHM.
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