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To all whom it may concern:

-~ Beitknownthatl, JOEN THOMAS HAWEKINS,
of Taunton,in the county of Bristol and State
of Massachusetts, have invented new and use-
ful Improvements in Two-Color Printing-Ma-
chines, which invention is fully set forth and
illustrated in the following specification and
accompanying drawings. |

The object of thisinvention is to provide a
machine which shall print two separate col-
ors or two separate impressions upon one side
of a sheet by
a singlereciprocating bed and two impression-
cylinders corresponding thereto 1n passing
the sheet once through the machine, and to
effect this without contact of the printed side
of the sheet with any part of the mechanism
in the transfer from one impression-cylinder
to the other or in the process of delivery.

The invention will first be described in de-
tail and then particularly set forth in the
claims.

In the accompanying drawings, Figure 1 18
a side elevation of so much of a machine for
printing in two colors, or two impressions In
one color, as is necessary to the complete illus-
tration of the invention, sundry parts being
omitted, such as the mechanism for reciprocat-
ing the form-bed, that for operating the vari-
ous grippers and the fly, theink-fo untain, and
other parts of theinking apparatus, these be-
ing capable of construction ina variety of ways
well known in the art and not necessary to a
Figs. 2, o,
and 4 are diagrams, on areduced scale, show-
ing the relative positions of several parts for
three different positions of the sheet in pass-
ing through the machine. -

In said figures the several paris are indi-
cated by reference-numbers, as follows:

The numbers 1 1 indicate the main frames.
The form-bed 2 carries two forms 3 and 4,the
numbers 5 and 6 indicating the form-inking
rollers, respectively, tor said forms.

The number 7 indicates the impression-eyl-_

inder for form 3, and 8 the impression-cylin-
der for form 4, both eylinders making two
From a feed-
board 9 the sheets are fed to the impression-
cylinder 7. 'The impression-cylinders 7 and
8 are provided with grippers 10 and 11, oper-

means of two forms attached to-

| ated to take and release the sheets at the

proper time by any of the well-known meth-
ods. To a rock-shaft 24, journaled in the
frames 1, are secured between the frames 1 a

series of arms 12, carrying on their free ends

oripper-rests 25. Journaled in the arms 12
is a rock-shaft 60, carrying a series of grip-
pers 13. Outside the frames 1 a sector-pinion
61 is secured to shaft 24. On a stud S0, se-
cared in one of the frames 1, is fulerumed a
lever 81. The upper end of lever 81 forms a
toothed sector meshing with the sector-pinion

61. LeverSlecarries aroller 82, running freely -

on g stud 83, secured in the lever. 'T'he lever
31 is operatedto oscillate arms 12 at the proper
times by means of a cam 84 into the groove
85, of which the roller 82 runs.
is secured to an intermediate spur-gear, as
indicated by the circle 86, which meshes 1nto
similar gears secured to the axes of impres-
sion-cylinders 7 and 8, as indicated by the

The cam 84
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circles of the cylinders themselves,-and -

through which cylinder 8 is rotated from cyl-
inder 7. Cam 84, with its gear 86, runs freely
on a stud 87, secured in one of the frames 1.
The impression-cylinders are caused to rise
and fall to clear and make contact with their
respective forms by the following-described
mechanism: A shaft 18 is journaled in the
frames 1 and actuated by a suitable train of
gearing, as indicated by the circles 19, 19°%, 20,

21, 22, and 23, in such proportion as to make

one revolution to each sheet printed or one
revolution to each two revolutions of 1m-
pression-cylinders 7 and 8. 'T'he journals of
the impression-cylinders 7 and 8 run 1n ec-
centric boxes 28 29, whose eccentricity 1s
shown in dotted lines. The boxes 23 29
have arms 30 31 secured to them, the boxes
and arms being the same for both sides of the
machine. Journaled in the frames 1 are
rock-shafts 32 83. On rock-shaft 32, inside

the frame 1, is secured alever 34, carryingon-

its free end a roller 35. On the same shaft,
ontside the frame 1,1is carried a lever 36. Se-

cured to the rock-shaft 33, inside the frame

1, is a lever 88, and a similar lever 39 outside
frame 1.

o link 41. TFulerumed on the inside of the

frame 1, on a stud 88, is a lever 42, carrying
a roller 44. To the free end of lever 42 is

T.evers 34 and 38 are connected by
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connected a hook-bar 40, whose hooked end |

engagesa roller 35. Connecting thefree ends
of levers 30 36 for impression-cylinder 7 and
levers 31 39 for impression-eylinder 8 are
links or connecting-rods 37 49. Eeccentric
boxes 28 29, levers 30 31, links 37 49, and le-
vers 30 39 are the same for both sides of the
machine. A box-cam 50 is secured to shaft
13, and the roller 44 engages a groove of cam
50, as shown. The cam-groove of cam 84 is
so formed as to give intermittent oscillation
to the gripper-arms 12, and the groove of
cam 50 1s so formed as to oscillate the eccen-
tric boxes 28 29 at the proper times.

A short rock-shaft 51 is journaled in one
of the frames 1. Outside the frame a lever
52 and 1nside the frame a lever 53 are se-
cured to rock-shaft 51. The free end of le-
ver 53 carries a roller 54, which engages the
under side of the free end of hook-bar 46.
On a stud 59, secured in the frame 1, is ful-
crumed a bell-crank lever 56, to one arm of
which is articulated a link 89, connecting
with the free end of lever 52, and to the other
arm a vertically-sliding rod 58, provided with
atread 57 in its upper end. A depression of
the tread 57 by the attendant disengages the
hook-lever 46 from roller 35, keeping the im-
pression-cylinders 7 and 8 raised from the
forms whenever desired.

An oscillating fly 59, operated by any well-
known means, receives the sheet from the top
and front of impression-cylinder 8 and de-
posits it on the usual receiving-board 75. A
supporting-apron 90 is secured to rods 91 92,
which are themselves secured at theirendsin
frames 1. The apron 90 is for the purpose of
supporting the tail of the sheet away from
the forms during its transfer from impression-
cylinder 7 to impression-cylinder 8, after he-
ing printed on the first form.

The operation of the mechanism is as fol-
lows: A sheet being fed from the feed-bhoard
9 to the impression-cylinder 7 is carried
around and printed on the first form 3. After
a complete revolution of the impression-cyl-
inder 7 the grippers 10 release and the grip-

pers 13 take the sheet, the gripper-arins 12

being caused to move by the cam-groove 85
from their extreme right-hand position
(shown in dotted lines, Fig. 1) toward the
left, so as to meet and coact with grippers 10,
grippers 10 opening simultaneously with the
closing of grippers 13, grippers 13 thus tak-
ing the leading edge of the sheet from the
1mpression-cylinder 7. During the succeed-
ing revolution of impression-cylinder 7 and
the non-printing excursion of the forms the
cam-groove 85 causes the gripper-arms 12 to
pass fartherto the leftatagradually-retarded
rate until their arrival at the position shown
in full lines, Iig. 1, allowing them to rest at
that point for a proper period. The sheet

meanwhile travels at a faster rate as the ve-
locity of the gripper-arms 12 is reduced and
bends downward and falls upon the apron 90,
1ts leading edge remaining in the grippers 13. i
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1T'he cam-groove 85 during the next non-print-
ing revolution of impression-eylinders 7 and
3 again moves the gripper-arms 12 to the left
until they reach the extreme left-hand posi-
tion, (shown in dotted lines, Iig. 1,) the grip-
pers 13, as they pass coacting with grippers
11 of impression-cylinder 8, to transfer the
sheet to Impression-cylinder 8 the grippers
13 opening simultaneously with the closing of
grippers 11.  The sheet is now carried down
and printed on the second form 4, while the

ogripper-arms 12 by the action of the cam-

groove 35 are carried again to the extreme
right-hand position, while the impression-cyl-
inders 7 and 8 are down on the forms and
printing, and therefore clearing the grippers
15 on their right-hand excursion. Mean-
while the impression-cylinder 7 has taken a
new sheet, printed it on the form 3, and grip-
pers 15 and 10 are again in position to coact
to transfer the second sheet. During the
next non-printing revolution of impression-
cylinders 7 and 8 the first sheet is delivered
down the fly 59 and turned over upon the re-
celving-board 75. '

In the above operation the sheet will liein
the apron 90 printed side up, and will pass
down the fly 59 with the blank side in con-
tact therewith, and nothing will have touched
the printed side of the sheet during its trans-
fer or delivery.

In the diagrams, Figs. 2 to 4, inclusive, the
passage of the sheetis traced and the several
positions of the parts are shown for three
different positions of the sheets.
the first sheet 95 has been taken by impres-
sion-cylinder 7, printed on the form 3, and
the bed 2 has made the greater part of its
printing-stroke with the impression-eylinders

In Fig. 2
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7 and 8 in contaect with the forms. The parts -

of the sheet-transferring apparatus are now

so situated that the grippers 13 are at their
extreme right-hand position and commence
to move to the left to coact at their point of
nearest approach to the impression-cylinder
7 with the grippers 10 of cylinder 7 taking
the head of the sheet from cylinder 7.

In F1g. 3.the forms have finished their print-

ing-stroke and made a large part of the re-

turn ornon-printing stroke with the evlinders
7 and 8 raised from the form, and the sheet-
transferring apparatus becomes so situated
that the head of the first sheet 95 has been
taken by the grippers 13, the sheet passed
off impression-cylinder 7 and fallen down into
the apron 90, the leading edge remaining in
grippers 13, and a new sheet 96 is just taken
by the grippers 10 of impression-cylinder 7.

In FFig. 4 the forms have completed their
non-printing stroke and made a larger part
of their second printing - stroke. The first
sheet 95 has been transferred to eylinder 8
and nearly printed on the second form 4. The
second sheet 96 has been printed on the first
form 3, and its transferring apparatus be-
comes S0 situated that the gripper-arms 12
have passed to their extreme right-hand po-
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sition, ready to move to the left to take the | of said impression-cylinders after having re-

second sheet from the cylinder 7. During
the succeeding non-printing stroke of the bed
2 the first sheet 95 is delivered down the ily
59 and the second sheet 96 will lie in the
apron 90 with its leading edges held by grip-
pers 13. |

I do not confine myself to the exact means
herein shown for oscillating the gripper-arms
12, nor for raising and lowering the cylinders
7 and 8, as these movements may be accom-
plished in many ways without departing from
the gist of thisinvention.

Having thus fully deseribed myinvention,

15 I elaim—

1. In a printing-machine printing two 1m-
pressions or colors upon one face of the sheet

~ at one feeding of said sheet, and having two
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flat forms, as 3 and 4, and two corresponding
jmpression-cylinders, as 7 and 8, carrying
grippers, as 10 and 11, and making two revo-
lutions to each impression, the combination,
with said impression-cylinders, of oscillating
gripper-arms, as 12, carrying grippers, as 1o,
arranged and operated to coact with the grip-
pers of said impression-cylinders, so as to
transfer the leading edge of the sheet from

.one to the other of said impression-cylinders

after having received its first impression, sub-
stantially as and for the purposes set forth.
2. In a printing-machine printing two 1m-
pressions or colors upon one face of a sheet at
one feeding of said sheet,and having two flat

forms, as 3 and 4, and two corresponding 1m-

pression-cylinders, as 7 and 8, carrying grip-
pers, as 10 and 11, and making tworevolutions

~ toeach impression, the combination, with said

40

impression-cylinders, of oscillating gripper-
arms, as 12, earrying grippers, as 13, arranged
and operated to coact with the grippersof said
impression-cylinders,so as totransfer the lead-

ing edge of said sheet from one to the other

&

of the mechanism.

ceived its first-impression, and a-supporting-
apron, as 90, between said impression-cylin-
ders for holding the sheet from contact with
the form during its transfer from one impres-
sion-cylinder to the other, substantially as
and for the purposes set forth. |

3. In a printing-machine printing two 1m-
pressions or colors on one face of a sheet at
one feeding of said sheet, the combination of
the following-named elements: two reciprocat-
ing flat forms, as 3 and 4, two impression-cyl-
inders, as 7 and 8, printing, respectively,
thereon, carrying grippers, as 10 and 11, and
making two revolutions to each impression,

‘oscillating gripper-arms, as 12, carrying grip-

pers, as 13, arranged and operated to coact
with the grippers of said impression-cylin-
ders, so as to transfer the leading edge of
said sheet from one to the other of said im-
pression - cylinders after receiving its first
impression, a supporting-apron, as 90, be-
tween said impression-cylinders for prevent-
ing contact of the blank side of the sheet

| with the forms during its transfer from one

cylinder to the other, a feed-board, as 9, lead-
ing to the first impression-cylinder, and an
oscillating fly, as 59, arranged to take the
sheet from the top and front of the second
impression-cylinder after being printed upon
the second form, whereby sheets fed to the
first impression-cylinder are printed on the

first form, transferred to the second impres-

sion-cylinder, printed on the second form, and
delivered to and upon said fly, all without
contact of the printed surface with any part

JOHN T. HAWKINS.

Witnesses:
THEO. H. FRIEND,
FrAaNCIS P. REILLY.
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