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To all whom it may concern:

Be it known that I, Wurram L. Ham-
ILTON, a citizen of the United States, and
resident of Chicago, county of Cook, and
State of Tllinois, have in vented certain new
and useful Improvements in Rotary Print-
ing-Presses, of which the following is a speci-
fieation, and which are illustrated in the
accompanying
hereof. _

The invention relates to rotary printing
presses; and the ohject of the invention 18
to provide a printing
of mcreased capacity and
erative parts compactly
arranged.,

The invention conlemplates the use of a
pair of cylinders each having printing and
impression surfaces of different radius, the
printing and i pression surfaces of one cyl-

shall have its op-
and conveniently

inder coiiperating, respectively, with the im- -

pression and printing surfaces of the othoer
cylinder.

In the accompanying drawings Fignre 1
is a central vertieg longitudinal seetion of
a printing press crbodying the invention,
the supporting framework of the machine
being omitted for simplicity of Hlustration
Fig. 2 is a side vlevation of the machine,
details of the snpporting framewofk being
shown in seétion but the main part. of the
frame and the feed tables and inking rolls
being omitied; and Fig. 3 is a perspective
view showing a detail of a sheet delivering
mechanisin whicl may be used wpon the
machine,

In earrving ont the invention, a pair of
oppositely rotating eylinders 10, 11, are pro-
vided. These eylinders are mounted on par-
allel shafts, ng 12, 13, and they are mosf de:
sirably of the sane size and of like con-
struction.  As shown, each cylinder has a
printing surface, ag 14,15, and an impression
<urface, as 16,17, A set of ink-distributing
rolls, as 25, 26, ench of which is supplied
by a fountain. as 97, 28, is provided for
engaging the printing surfuce of cach of
the cylinders 10, 1. 1lis nk-distributing
mechanism may he of any well known eon-
struction, and”is herein” shown neeely iy
outline. The two sofs of ink-distribntin
rolls 25, 26, and {he Tountains 27, 28, for
supplying the same, are located upon the
remote stde of the cylinder. as 10, 11, with
which they respec ively cobperate, from {he
other cylinder, '

ow
o

deawings, forming a part |

press which shall be

In order that the impression surfaces, as
16, 17, of the cylinders will not be directly
engaged by the ink-distributing rolls, as 25,
26, during the rotation of the cylinders, the
two parts of the cylinders are of unequal
radius, the radii of the printing surfaces,
18 14, 15, of each cylinder
Prefersly, however, the two cylinders are
of sucl size that the sum of the radii of the
printing surface of each cylinder and of the
impression surface of the other cylinder is
equal to the distance between the axes of the
cylinders. The impression surface, as 16,
17, of each cylinder thereby provides a sup-
port for a shéet, while it receives an im-
pression from the printing surface, as 14, 15,
of the other cylinder. _

To provide for a repeated alternate co-
operation of the printing surface, as 14, 15,
of each cylinder with the impression surface,
as 16, 17, of the other cylinder, during the
confinued rotation of the cylinders 10, 11,
the linear circumferential extent of the
printing*gurface, as 14, 15, of each cylinder
1s equal to the extent of the impression sur-
face, as 16, 17, of the other cylinder meas-
ured in the same way. As the two cylinders
10, 11, are most desirably of like construc-
tion, the circumferential extent of the print-
ing and impression surfaces of each cylinder
are, therefore, preferably equal.

Fer cansing the two cylinders 10, 11, to
cobperate in the manner just described,
whereby two sheets are printed during each
revolution of the cylinders, they are simul-
tancously rotated in opposite directions. As
shown, the cylinders are geared together by
‘neans of intermeshing cam Zears 18 and 19,
mounted, respectively, on the sn pporting
shafts 12 aid 18, Preferably each of the
cam gears 18, 19, comprises two circalar por-
tions 20 and 21 (Fig 93, the circular por-
tion 20 being equali snmferential extent
and of the same radius as the printing sur-
face, as 14, 15, of the corresponding cylin-
der, and the circular portion 21 of each of
the gears 18, 19, being of the same circum-
ferentinl extent and of the same radias as the
Impression snrface, ag 16. 11, of the corre-
sponding eylinder. The civenlar portions
20 and 21 of cach of the eam gears 18,19, are
conneeted by oblique gear portions 29 and 23.

During the operation of the machine, one
of the cylinders, as 10, is continuously ro-
tated at a uniform speed in the direction in-
dicated by the arrow on Fig. 1, by power
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mechanism (notshown). The other cylinder,
as 11, is turned in the opposite direction at
a variable angular speed, by reason of the
intermeshing of the cam gears 18, 19, the
circular portions 20 and 21 of the gear 18 en-
gaging, respectively, with the parts 21 and
20 of the gear 19.7, By constructing the gears
in accordance with the proportions here de-
scribed, the surface speed of the printing
surface 15 of the cylinder 11 is maintained
uniform with that of the lmmpression surface
16 of the cylinder 10, while these surfaces
are coacting to print a sheet, and the surface
speed of the impression surface 17 of the
cylinder 11 is maintained uniform with that
of the printing surface 14 of the cylinder
10 when a sheet is being printed by the
coaction of the two last-mentioned surfaces.
A proper coaction of the cvlinders 10, 11, is
preferably further insured by equippingeach
with a marginal rim or flange 35, such
flanges of the two cylinders being in continu-
ous rolling contact. These flanges 35 cor-
respond with the *bearers” usually em-
ployed upon rotary priuting presses, except
that in their peripheral ontline they follow
the irregular contour of the cylinders 10, 11,
and of the pitchlines of the cain gears 18, 19,
whereby each takes the form of a cam hav-
ing circular portions 35° and 35® of unequal
diameter connected by oblique portions 85°

“and 359,

The cylinders 10, 11, are each equipped

with sheet-gripping fingers 24, which co-¥4
operate with the impression surfaces 16, 17, |

of the cylinders for retaining sheets of pa-
per thereon. These sheet-gripping fingers
may be of any usual and well known con-
struction. The eylinders 10, 11, will be sup-
plied with paper to be printed alternately,
and preferably this will be done from sepa-
rate feed boards, as 29, 30. These feed
boards arc shown “as taking the simplest
form of. construction, whercby sheets of pa-
per supported.thereon are delivered to the
gripping fingers 24 of the corresponding cyl-
mders 10, 11, by hand, though .obviously
feed boards equipped with any well known
form of automntically operated sheet-fecd-
ing mechanism may be employed. o

In order that the feed boards 29, 30, may
readily codperate with the grippers 24 in de-

_livering sheets to the impression surfaces 16,

55
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65

17, of the cylinders 10, 11, respectively, while
still permilting the edges of the boards to
clear the printing snrfacés 14, 15, of the cyl-
inders, each of the feed boards is jointed ad-
jacent its edge, as indicated at 33, and the
inner portions, as 31, 82, of the board are

vertically oscillated during the rotation of
As shown, the oscillatable |
" intermediate its ends upon a fixed support

the cylinders.
inner portion, as 31, 32, of each of the feed
boards 29, #0, carries a cam shoe 34, which
rides upon the cam bearing surf&zce 35 Qf the
corresponding cylinder. whereby the inner
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portions 31, 32, of the feed boards are raised
to clear the printing surfaces 14, 15, of the
cylinders 10, 11, and are permitted to fall
into close coiiperative relation with the im-
pression surfaces 16, 17, respectively.

Any convenient form of delivery mecha-
nist may be cwmployed . for remowng the
printed sheets from the impressign sur-
Taces 16, 17, of the cylinders 10, 11. As
shown, a pair of delivery rolls 36, 37, and a

70

single reciprocating tape. carriage 38 are -

employed.” One of the delivery cylinders
36, 37, cobperates with each of the eylin:
ders 10, 11, whereby the cylinders 36, 37,
deliver sheets to the tape carriage 38 in.
alternation and adjacent opposite ends -of
the carriage.  Preferably each of the de-
livery eylinders 36, 37, is rotatably mount-
od at its ends in links, as 39, 40, and gear

‘pinions 43, coaxially mounted with each

of the delivery cylinders and turning with
them, are continuoosly maintained 1n en-
gagement. with the cam gear, as 18, 19, of
the -orresponding eylinders 10, 11, by the.
swirging of the links. . As the means pro-
vidil for supporting the two ends of the’
delivery cylinders 86, 87, at the opposite .
sides of the machine arve of like constrire--
tion, that at one Hde of the machine only

80

85

90

is shown. The links 39, 40, are each pivot- 95

ally hung from a fixed support, as at 41, 42,
and for swinging the links each carries a
ant roller 44, which rides upon one of the
‘am bearing surfaces 35. .

The delivery cylinders 36, 37, are equipped
with the usual grippers 442 and guide roll-
ers 43 journaled in arms 46 formed on the
links 89, 40, cobperate with the grippers in
holding sheets ipen the cylinders. - Prefer-
ably the guide rollers 45 are continuously
driven by gear pinions 47, coaxially mount-
ed with the guide rollers and meshing with
thi pinions 43. If desired, a rotatable cutter.
48, for slitting the sheet carried by the cor--
responding delivery cylinder 36, 37, may:

100

108

110

be coaxially mounted with one or both of:

the guide rollers 45:. )

The carriage 38 is provided upon each "
stde with rollers, as 49, which run- upon

stationary rails, as 50, provided at each:side
As the two'

of the frame of the machine.
sides of the carriage and corresponding.
parts of the frame of the machine are pref-
erably of like construction, one side only of
the carringe is shown in detail. - The car--
ringe is preferably . reciprocated upon the
rails, as 50, during each revolution of the
cylinders 10, 11. Any convenient mechia-

‘nism may be employed for effecting such a-

reciprocation of the carrvinge, and there is
shown for this purpose a lever 31, pivoted

52, and having one of its ends connected by
a link 53 to a wrist-pin 54, which turns
with one of the cylinders, as 10, whereas
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b5

80

65

1,008,737

the other end of the lever 51 is connected
by a link 55 to the carriage. )

The carriage 38 is preferably equipped
with two pairs of superimposed tape tables,
as 56, 57, and 58, 59. The upper and lower
tape tables 56, 57, and 58, 59, of the two
pairs are preferably located in horizontal
alinement on the carriage. The inner ends
of the upper tape tahles 56, 38, are sepa-
rated, as shown at 60, whereas the. lower
tape tables 57, 59, .preferably have their
inner end rolls 61, 62, mounted upon a
common shaft 63. Trovision iy male for
driving the tapes of one of {he upper tables
56, 58, and of the lower table adjacent the
other end of the carriage, as 59 or 57, dur-
ing the reciprocation of {he earringe in eaeh
direction, the tapes of the other fywo tahles
then remaining stationary but being driven
during the movement of the carriage in the
reverse direclion. As shown, a stationary
gear vack 66 extends along the feamge of (e
machine adjacent one side, and gear pin-
lons 67, 68§, coaxially mounted with tlhe
outer end rolls of the upper tape tables 6,
8, mesh with the gear rack 66 and are 1o.
tated thereby during the reciproeation of
the carriage. Fach of the gear pinions 67,
68, ia furs rotates a gear pinion, as 69, 70,
coaxially meunted with the onter ond rolls
of the lower tape tables 57, 59, vespectively,
through the medivm of an idle gear pinion
71, rotatably mounted upon the side frame
of the carriage. The gears 67, 69, and 68,
70, at the opposite ends of the carriage 38
carry oppositely facing spring pawls, as
72, 78, and thero spring pawlg eoiiperate,
respectively, with ratehoets 4, 75, formad
upon the ends of the outer end rolls of the
upper and lower tape tables 56, 57, and 58,
59. By means of this arrangement the up-
per turns of the tapes of the tables 56 and
59 are driven to the right, as viewed in Fig.
1 of the drawings, when the carriage 38 is
moved to the left, the tapes of the tables
57 and 58 then remaining stationary. whepe-
as the upper tvins of the tapes of {hd tnbles
57 and 58 are moved to the loft. ax viewed
in Fig. 1, when the carriage 38 is moved to
the right, the tapes of the tables 56 and 39
then remaining stationary.

In the operation of the device, a sheet
delivered to the press from the feed Loard
be laid upon the tape table
58 when the carringe 38 is moved to the Jofi,
as viewed in Fig. 1, and a sheet delivered to
the press from the feed board 29 will he
delivered to the tape table 56 when the car:
riage 38 is moved to the right, viswed in the
sanve way. When the carvinge 38 is mave:
to the right, as viewed in Fig. 1, the sheet
which was laid upon the tape table 58 duy-
ing the last succeeding movement of the car-
riage in the reverse digection, will be passed
off of the inner end of the tape table 58 on

P11 are deposited w8,

o

to the table 57, and on the next sieceed ing
movement of the carringe 38 1o the right
this sheet will he passed off of ihe ol of the
tape (able 57 ¢ {0 a suitalle support, ns af
A (g, 1), Simildy, durine eneh move.
lent of the carvinge 38 10 the Jo (. as viewed
i Fig. 1, the sheet whieli wag depositor]
upou the tape table 56 diring {he Jas pre-
ceding movement of the earviage 38 to the
right, will he passed off of the s end of
the tape talle 56 on (o the {a pe tabic 59, and
upon the next snceeeding mavement of the
carriage 88 to the vight this sheet will he
passed off ¢f the wnd of the tape table 59 on
to a suitable supporl. as at B. Sheets
printed by the eviinder 10 ape thug depos-
ited Dolow the foed boavd 29, where they
may be conveniently examined by an eper-
ator standing within yenely of the ink foun-
fain 27, and sheets pringed Ly the eylinder
where they may be
examined by an  operator
within veach of (he ink fonntain
Furthermore, the sheets e maintained
npon the tupe tables 56, 50, and 08, A7,
respectively, a sufficient length of (ime to
permit the ink to soet. L

The sheet delivery meehanism shown and
deseribed s not elaimed lierein, for the yea-
son that 1t is reserved for g separate appli-
cation,

T cldim as my invention——

1. In combination, a pair of oppositely
rotating eylinders each having printing and
impression surfaces, the radins of curvature
of the impression surface of each cylinder
being shorter than the radins of curvature
of the printing surface of the same cylinder
and the printing and Impression surfaces of
each cylinder cobperating, respectively, with
the inipression and printing surfaces of the
other cvlinder at ench revolution of the
cylinders,

2.'In a rotary printing press, in combina-
tion, a pair of ‘cylinders each having print-
ing and impression strfacds, the printing
surface of each eylinder heing of greater
rading than the impression surface of the
same cylinder, and ‘a paiy of intermeshing
cam gears coaxially monnted with the ro.
spective cylinders and turning with them,
ench of the said cam gears having civeglay
portions the piich Tines of which have radii
equal to the radii of the printing and -
pression snrfaces of the corresponding eyl
inder. '

8. In a votary priviing press, in combina-
tion, s pair of like cybuders egeh having
printing and inpression suvfaces, the print-
mg and i pression surfaces of each evlindor
being of equal extent but of diffevent radins,
the printing surface having the greater
radius, and a pair of equal intermeshing
am grears coaxially monnted with the ro.
spective cylinders and turning witlh them,

convenienily
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. . \ . .
each of the said cam gears having cireular
portions of equal extent but of different

. radii, the radii of the said cireular gear por-

tions being equal, respéctively, to the radii
of the printing and impression surfaces of
the cylinders. : )
4. In a rotary printing press, in combina-
tion, a pair of parallel cylinders each having
printing and impression surfaces, the print-
Ing surface of each cylinder being of greater
radins than the impression surface of the
same cylinder, and the sum of the radii of
the printing surface of each cylinder and of
the tnpression surface of the other cylinder

1,003,737

being equal to the distance between the axes
of the cylinders, and means for rotating the
cylinders at relatively variable angular
velocity whereby the surface speeds of the
printing and impression surfaces of one
cylinder will alternately be uniform with
the surface speeds of the impression and
printing surfaces of the other cylinder,
respectively.
WILLIAM L. HAMILTON.

v

Witnesses:
Cuaries B. GiLison,
E. M. Kvarcuer.
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