No. 720,331, _ - PATENTED FEB. 10, 1903.

PRINTING PRESS.

APPLICATION FILED MAY 19, 1902,
NO MODEL, | - - o | 3 SEEETS—RHEET 1.

>

Oz

diventor

%ttuzaaaa - CM/Q |r\> { _'1 - {/ f o .

a lse . Wy - '
W e

' THE NORRIS PETERS CO,, FHG'I:G-LITH&. WASHINGTON, T C.




No. 720,331, PATENTED FEB. 10, 1908.

€. R. OULLEY.
PRINTING PRESS.

APPLICATION FILED MAY 19, 1902,

NO MODEL. 3 SHEETS—SHEET 2.

yTES

}
d

TEITLS].
AN~ AR~

\
nd

S 70 Y

1 N i
g P
i i L
A 1 i
’d i W, k
iy . .
. / A
i i R L
' 2 /i .-.:'. .-"'.:I'.-l ! i ,
1 - ;' .,"'. | K . :*.
—y II.-' l.:_l" .
N ¥ 4 : - |
b i 1"-,
L . '_."- £ 'f'._l )
- / ""-.. .
o e B
! ""rl )
¥ i | . ) A )
)
O | AI' O -
U, O ~r -
" -
‘ I L
IR
e e e e—————————— el e—

2 o
1 e
|t !!
= ~
"

AN

| 7

Aitnesses

HE NORRIS PETERS CO.. PHOTOD-LITHO., WASHINGTOM, D. C.




No.720,881. . PATENTED FEB. 10, 1903.
, ' - 0. R. CULLEY. -
PRINTING PRESS.

APPLIOATION FILED MAY 19, 1902,

NO MODEL. | | - 3 SHEETS—SHEET 3.
L | - ' ' , _
o /

ce = _770
/- V=L [7_IZ° /4 _Z‘?_’__—fi _77%
=il TH— 2 277 77
9= 75 26 =
. 770 77 = ,Zéz/
—Z =
= 77
= 1 o
&
€
WA 3

T4 AL
Ny

¥
N

795

-
. .
- -

b
%

I
.-"l

Her e

&

PR

]
N

L omn  —— e —— e I —_—

R S NN R

il - EETEN Y

QS
-
-

v

ﬁ\l I | #‘ﬂ_
=
-

Py A

drveiilor

wtrum‘ﬁ . . CD“’“@@ w‘]

ﬂtbozenm}o

THE NORRIS PETERS CO. PHOTO-LITHO., WASHINGTON, D. C.




20

25

30

35

40

45

5o

UNITED STATES

PaTeNT OFFICE.

CARL RODNEY CULLEY, OF NORWALK, OHIO, ASSIGNOR OF ONE-HALF TO
WALTER 1. PECK, OF NORWALK, OHIO.

PRINTING-PRESS.

SPECIFICATION_form_ing part of Letters Patent No. 720,331, dated February 10, 1903.

-~ Application filed May 19; 1902, " Serial No. 107,985.

(No model.)

To all whom it ma; Y CONCErTL:

Be it known that I, CARL RODNEY CULLEY
a citizen of the Umted States, residing an

Norwalk, in the county of Huron and Stabe of
Ohio, have invented certain new and useful.

Improvements in Printing-Presses; and I do
hereby declare the following to be a full,
clear, and exact description of the invention,

such as will enable others skilled in the art

to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and. to the characters of refer-
ence ma.1ked thereon whleh form a pa,tt of
this specification.

This invention relates to mulmcolor prmt-

-ing presses, and particularly to rotary per-

feeting—presses of that kind.
The main objectof the invention is to form

a perfecting-machine which will print in sev-

eral colors on both sides of the paper simul-
taneously.

A further object is to form such a press to

‘take and print from a roll of paper, avoiding

hand-feeding and permitting continuous op-
eration, the sheets being cut after printing.

A further object is to form a rotary press
with which a series of impressions may be
made of any desired size without waste of
paper. This object 1s effected by an inter-
mittent feed and a construction which per-
mits the web to rest after each impression
until the cylinders have rotated to the prmt-
ing-point of the next impression. |

With these and other ObJGLI}S in-view a
press embodying the invention is hereinafter

described, and is illustrated in the accompa-

nying dr&wmgs in which—
Figure 1 1s a diagrammatic side elevation
of the press. Fig, 2 is a side elevation, parts

being removed. I‘w 3 is a similar end ele-

vation. FKig. 4 1s a side elevation, the driv-
ing gear-wheels being removed to show cam-
operaled devices to bring the form and im-
pression cylinders together., Kig. disa front
view of the feed mechanism.

Speaking generally, the press consists of a
main c¢ylinder having both form and impres-
sion surfaces, and minorimpression and form
cylinders corresponding, respectively, to the
form and impression surfaces of the main
cylinder. The number of form and Impres-

' sion surfaces on the main eylinder and the

number of minor form and impression ¢ylin-
ders correspond to the number of colors de-
sired, and the press is not limited to anyspe- 55

cifie number of colors.

The machine illustrated in the drawings
has four printing-couples and will print two
colors on each side, and the frame is indi-

cated at 6, the main cylinder at 7, and the 6o

minor eyllndels at 8%, 8%, 8¢, and 8¢, said eyl-
inders being 1'noun1:.ea:l on shafts in suitable
bearings in the frame of the machine and are
driven from the shaft 9 of the main cylinder
by gear-wheels 10 on the varions shafts. 65
Any proper means of driving the main sha,ft

9 may be used.

The circumference of the main cylinder in
this machine has four equal and equidistant
parts 72, 7°, 7¢, and 7%, the length of each of 7o
which is one-fifth of the circumference of the
main ecylinder. Of these surfaces 7* indi-

catesthe form foronecolorand 7¢ the form for
the other color for one side of the paper, and
7° and 7°¢ are respectively impression - sur- 7:
faces for the form-cylinders 8 and 8°, which
print the two colors on the other Slde of the .
paper.

8* and 8! are impression-cylinders for the
forms 7* and 7% Four printing-couples are 8o
thus produced, two for each side of the pa-
per, the course of which through the press is
indicated by a dotted line in Fig. 1. The
spaces 7¢ between the form and impression
parts are for the tympan-hooks, form-clamps, 8;
&c., and their aggregate length is equal to .
that of one of the form and impression parts,
thereby forming the remaining fifth of the

circumference of the main cylinder.

The minor c¢ylinders are spaced an equal go
distance apart around the circumference of
the main c¢ylinder, and the circumference of
each 1s prefembly equal to one-fifth of the
circumference of the main cylinder, although
this equality is not essential. They revolve, g5

however, five times to once of the main cyl-
inder and print at every fifth revolution.
They have a simultaneous reciprocal radial
movement with respect to the main eylinder,
so that each comeg into contact with the com- 100
plementary portion of the periphery of the
main cylinder during one-fifth of the rotation
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18 fast on the main shaft.
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of the latter and is foreced out to miss the
same during the remainder of its rotation.
To effect this, the bearing-blocks 3° of the

minor-cylinder shafts slide radially in guides

6%, forming a part of the frame of the ma-
chine, and the shafts are connected by rods

11* to a vibrating disk 11, which i8 loose on

the main shaft. The disk 18 operated by a
lever 12 of the third class, which isfulerumed
to the frame at 122, pivotally attached to the
disk at 12", and has a roller 12°, which runs
in a cam-groove 13% on the cam-disk 13, which
The lever 18 bent
to bring the point of its attachment to the
disk at a right angle to the roller with re-
spect to the shaft, so as to give the disk a
throw equal to the eccentricity of the cam.
When the roller is moved in or out by the
cam, the lever throws or turns the disk cor-
respondingly, which motion is communicated
by a toggle action with the rods 11* to the
minor cylinders, forcing them into or out of
contact. The motion is steadied by springs
14 behind the bearing.-blocks. ‘T'he move-
ment, as will be understood, need only be
small and is not enough to disengage the
gearing. The throw of the cam is such that
the minor cylinders will contact only during
the proper part of the revolution of the main
cylinder, such part being in this instance one-
fifth., The length of the rods is adjustable
by serew-couplings 11". It is to be under-
stood that the cams and connections to give
the radial movement to the minor ¢ylinders
are duplicated at each end of the main cyl-
inder. |

To ink the form-eylinders 8* and 3%, any old
or proper inking apparatus may be used. I
have indicated such an apparatus at 15, sup-
ported on the frame adjacent said c¢ylinders.
The inks will be different colors, as desired.

To ink the forms 7* and 79 on the main eyl-
indereach a different color, mechanism is pro-
vided to give a radial reciprocating move-
ment to the ink-rollers. The shafts of the
ink-rollers 16 on each side of the main cylin-
deraresupported in bearing-blocks 16*,which
have vertical adjustment in frames 106° by
thumb-serews 16¢, The frames 16°, ecarrying
the rollers, slide radially with respect to the
main cylinder in guides 17 on the frame of
the machine, and the motion is given through
crank 17* and pin 17° connection with a rock-
shaft 17¢ and its crank 17¢ by a rod 18, which
has a bearing-roller 18* in an outercam-groove

13% in the cam-disk. Such a rod and cam at

opposite ends of the main cylinder operates
the inkers on opposite sides of the main ¢yl-
inder, respectively. The cams are so formed
that when the disk rotates the respective roll-
ers are brought to inking contact with their
respective and corresponding form, and when
such form has passed the rollers of its color
are forced back out of contact.

The paper web necessarily passes outside
of the inkers justdescribed, and itis threaded

through the machine, as shown in Fig. 1, | to the feed.

¥
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around register-rolls, (indicated at 19 and 20.)
It is essential that the length of the line of
travel of the web around the register-rolls

‘between each minor eylinder be an exact mul-

tiple of the length of the form being printed;

70

otherwise the impression given at each of the

small cylinders will not register with those
ogiven at the others. This length is secured
by making the register-rolls 19 adjustable In
their supporting-frames. I have illustrated
a construction to obtain such adjustment, the
supporting-frames for the rollers being indi-
cated at 19*, mounted on the frame of the ma-
chine and adjustable laterally by slot and
bolt 19*. For vertical adjustment the rolls
are carried by bearing-boxes 19¢ upon right-
and-left serews 19¢, supported by the frames
and rotatable by hand-ecranks 19" through
shafts 198 and bevel-gears 19¢. Therolls may
thus be raised, lowered, or extended to bring
the distance to an exact multiple of the form.
Any other means to effect the same result
would do. In this connection I will mention
that the form need not be the whole length
of the circumference of the minor cylinders,
since the paperis fed step by step, the length
of each step being equal to the length of the
impression and is otherwise at rest, althoungh
the cylinders continue rotating.

The rolls 20, adjacent the minor cylinders,
are so positioned that the web is out of con-
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tact with both main and minor cylinders ex- -

cept during the impression period.

The paper is fed from a roll 21 between

feed-rollers 22 on shafts 22*, which are geared
together and operated intermittently by a
segment-gear 23, which is driven by Inter-
mediate gearing from the shaft of the main
cylinderand at equal speed therewith, so that
the feed is equal to the take of the cylinders.
In the drawings these feed parts are shown
before the cylinders, forming a ¢‘ push-feed;”
but they may well be placed behind the cyl-
inders, forming a““ pull-feed,” pulling the web
through the press.

The length of paper fed at each revolution
depends on the number of teeth in the seg-
ment-gear, and this length is equal to the
length of the form being printed. Various
segment-gears having different numbers of
teeth may be used to accommodate forms of
different lengths, and the segment-gear 1s so
positioned that it operates the feed simulta-
neously with the impression.

Any proper means of attaching the type or
printing-plates to the form-surfaces and tym-
pans to the impression-surfaces may be used.

Fig. 1 illustrates the press at beginning of
impression. After making ready the impres-
sion-cylinders 8* and 8¢ are drawn in to cou-
ple with the form-surfaces 7* and 7Y, respec-
tively, and the form-cylinders 8® and 8¢ are
drawn in to couple with the impression-sur-
faces 7" and 7¢, respectively, and the feed be-
gins. DBy the contact of the couples the pa-

per is carried in the length of the forin equal
It then stops, and when the
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small cylinders have completed one revolu-

tion, or the impression, they are lifted out of

-eontaet by the cams, but not out of gear.

Consequently they continue to rotate unt11
the main eylinder has made the remalning
four-fifthsof its rotation, when they are again
drawn 1n for the next lmpreqsmn
- The press is designed particularly for mul-
ticolor-work on counter-check books, where-
fore I have indicated a nu mhermfr-maehme
at X, perforators at W and Y, and a cutter
at 7, Wthh however, are no part of my in-
Ventlon

My mventlon 1S not ]ll]llted to the exact
mechanical construction shown, and any
equivalent means may be used. “Additional

couples for more colors may be provided by

the addition of minor cylmders and surfaces
The number of colors
which may be printed is limited only by the
number of minor cylinders and the size of
the main eylinder. The size of the minor
cylinders as compared to the main cylinder
18 not limited to the one-to-five proportion

described, but may be varied as desired, with |

corresponding variation of speed and cams.
What I claim is—

1. Ina rotary printing-press, the combina-

~tion with a main ecylinder havmﬂ' form and
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lIIlpI'eSblOIl surfaces, of wmplemen‘uary im-
pression and form eylmders around the main
cylinder, radially movable to couple with said
surfaees.

. In arotary printing-press, the combina-
tlon with a main eylmder having form and
1mpression surfaces, of minorimpression and
form cyhnden (uzzncrebpondl1:1tt:r respectively to
said form and impression surfaces, and means
to intermittently couple and uneouple the
main and minor cylinders.

3. Inaprinting-press, the combination with
a main cylinder carrying a plurality of forms
and a plurality of impression-surfaces, of a
plurality of minor impression-cylinders for
said forms, and a plurality of minor form-
cylinders for said impression-surfaces, said
minor cylinders being movable to and from
the main cylinder to intermittently fm-m
printing-couples.

4. In a rotary printing-press, the eombma,- |

tion with a main eylinder having form and
impression surfaces, of an'impression-cylin-

der corresponding to the form, and a form-

cylinder corresponding to the impression sur-
face, and means to intermittently form print-
luﬂ'—coupleb with said cylinder.

5. Inaprinting-press,the combination with

a rotating main ¢ylinder having form and im-
pression surfaces, of a rotating impression-
cylinder corresponding to the form and a

rotating form-cylinder corresponding to the

Impression surface, and means to intermit-
tently form printing-couples with said eylin-
ders without stopping the rotation thereof.

6. In a rotary printing-press, the combina-.
tion with a main cylinder having form and
Impression surfaces, of an impression-cylin-

3

der corresponding to the form and a form-

cylinder corresponding to the impression sur-

face, means to intermittently form printing-

eouples with said eylinders, and means to in-
’rermlttentlv feed a web of paperto the couples.

. Inaprinting-press,the combination with
a m ‘linder having a plurality of forms and an
impression- Surfaee and different inkers for
each form, of a p]urahtv of impression-cyl-

inders for smd forms, a form-eylinder for said
1mpression -surface, and means to intermit-
tently couple said forms and lmpression- -sur-

faces.

8. Inaprinting-press, the combination with
a main ¢ylinder the periphery of which has

equal surfaces part of which are form and
partimpression, of minor complementary im-
pression and form cylinders for each of said

surfaces, said minor eylinders being arranged
around the main cylinder at eqnal dlstdnees
apart, and means to intermittently actuate
the minor cylinders fo form prmtmﬂ'-couples
with the main cylinder.
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9. Inaprinting-press, thecombination with

a maincylinder havinga plurality of form and
a plurality of 1mpressmn surfaces of equal
length, of a minor lmpreqsmn cylinder for
each form surface, and a minor form- eyhnder

for each 1mpressmn-qurfa,ce, sald minor cyl-

inders being arranged equidistant around
the main cylmder and means to intermit-
tently couple the minor cylinders with the
corresponding surfaces of the main eylinder.

10. In a printing-press, the combination

‘with a main cylinder having a plurality of

form and 1 lmpressmn surfaees of equallength,
of a minor impression-cylinder for each for
and a minor form-cylinder for each impres-

95
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sion surface, said minor cylinders being ar-

ranged equidistant around the main eylin-
der, and means to simultaneously and inter-
mittently couple the minor eylinders with
the corresponding surfaces of the main cyl-
inder. |

11. Inarotary printing-press, the combina-
tion with a plurality of continuous web-per-
fecting couples printing in succession on the

‘same web-space, the units of which revolve

In one direction only, of an intermittent feed,
advancing the web, at each step, at the least
the lenﬂ'th of the form

12. In arotary prmtmcr—press the eombma-
tion with a main cylinder and several minor
cylinders around the same, forming a plural-
ity of perfecting-couples prmtmo* a, continu-
ous web intermittently, of an intermittent

feed, advancing the web mmulbaneously with

the prmtmﬂ' opemmon
13. In a multicolor-printing press the com-

‘bination with a plurality of intermittent per-
fecting-couples printing in succession on the

I10

11§

120

125

same web-space the units of which revolvein

one direction only, and means to severally
and differently ink the forms thereof, of an

eration of the printing-couples.
14. In a printing - press, the combination

I30

1ntermittent feed simultaneous with the op-
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with a main eylinder and minor cylinders

around the same, forming intermittent per-

fecting printing-couples, of adjustable regis-
ters between each couple.

15. In a printing - press, the combination
with cylinders having continuous motion in
one direction and forming intermittent per-

 fecting printing-couples and different inkers
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for each couple, of intermittent feed mech-
anism acting simultaneously with the print-
ing-couples, and adjustable registers between
cach couple.

16. In a multicolor-printing press, the com-

bination with intermittent perfecting-couples
printing a plurality of colors on each side ot
the web, of mechanism intermitfently feed-
ing the web, simultaneous with the operation
of the couples, a length equal to the length
of the form, and registers between the cou-
ples variable according to different lengths of
forms, whereby the color-impressions will reg-
ister. |

17. In a printing-press, the combination
with a main rotatable cylinder having form
and impression surfaces thereon of equal
length, of minor rotatable impression and
form cylinders arranged at equal distances
around the main cylinder and corresponding
to said form and impression surfaces, and
radially movable to form printing-couples
therewith, and cam mechanism connected to
the main cylinder to radially move the minor
cvlinders.

18. In arotary printing-press, the combina-

tion with a main cylinder having a plurality
of forms and of impression-surfaces, of equal
length, and inkers severally inking the forms,
of a plurality of minor form-cylinders corre-
sponding to said impression-surfaces, and in-
dependent inkers therefor, and a plurality of
minor impression-cylinders corresponding to
said main-cylinder forms, the minor cylinders
being arranged at equal distances around the
periphery of the main ¢ylinder, and means to
simultaneously actuate the minor cylinders
to form printing-couples with the main cyl-
inder.

19. In arotaryprinting-press,the combina-
tion with a main eylinder having form and
impression surfaces, and inkers for the forms,
of a plurality of equidistant impression and
form cylinders around the main cylinder,
forming perfecting printing-couples there-
with, and means to carry a web outside said
inkers, comprising registers adjustable to
make the length of line of travel of the web,
between the couples, an exact maltiple of the
length of the impression.

20. In a printing - press, the combination
with 2 main rotatable eylinder having form

——y
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and impression surfaces, of rotatable radially-
movable minor cylinders around the main
cylinder, having corresponding impression
and form surfaces, means to intermittently
couple the cylinders, and means to retain the
paper or other material out of contact with
all the eylinders except during the impression
period.

21. In arotary printing-press, the combina-
tion with eylinders revolving in one direction
only, forming intermittent perfecting print-
ing-couples, and different inkers for each cou-
ple, of feed-rolls, and a segment-gear actuat-
ing the rolls simultaneously with the opera-
tion of the couples.

22. In a printing - press, in combination,
a rotatable main cylinder haviung form and

impression surfaces and its shaft, a plurality

70

75

of minor rotatable eylinders intermittently

forming printing-couples with the main c¢yl-

inder, a cam-disk on said shaft, and connec-
tion between the disk and the minor cylin-

ders to intermittently move the same to form

the couples. ~
23. In a rotary web - perfecting printing-
press, the combination with a web-feed, of a

30

main cylinder having form and impression

surfaces, and complementary impression and

form cylinders around the main cylinder,

forming printing-couples therewith.

24, In a printing - press, the combination
with rotary cylinders having a continuous
motion in one direction and forming, inter-
mittently, couples printing in succession on
the same web-space, of an intermittent web-

feed simultaneous with the impression and

adjustable according to length of form.

25. Ina multicolor-printing press, the com-
bination with cylinders forming, intermit-
tently, different color-couples, of an inter-
mittent feed variable according to different
lengths of forms, and registers between the
couples adjustable to make the length of the
line of web travel a multiple of the length of
the form.

26. In arotary printing-press, the combina-
tion with a main cylinder having form and
impression surfaces, and minor cylinders
around the same, forming printing-couples
therewith, of inkers for said forms, between
the couples, and means to carry the web out-
side the inkers and maintain the register,
between the couples.

In testimony whereof I affix my signature
in presence of two witnesses.

CARL RODNEY CULLEY.

Witnesses:
T. P. KELLOGG,
WALTER H. PECK.
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