(No Model,) 6 Sheets—Sheet 1.

- J. L. FIRM.
; ROTARY PRINTING MACHINE. |
- No. 374,355, _ - - Patented Dec. 6, 1887.

N. PETLERS, Photo-Lithographor, Washinglon, D. C




6 Sheets—Sheet 2.

ya

e e e o . T ——— T T ————
el — ——— ———n

= >

T ——————————————T———————— ————

——— L = T E————— ——————pr il - — 1

#\\hﬂ&\\\\\\\h@\E&\\\h%V\%VWN\M\M@\\*%%%\&
aﬁfffl,F......r,f.r.f.f..r...._..l..rfffffffffffd AT TR R AN AR,

NN N N N S s N I S NN NN o S e e A N

—14.__:1 "L L U I MO AAAAANAAAPNAAAAA PRSPPI RIAAAAASNAAAAANAN Q
iy
g ?#f#&fﬂf?ﬁ DRI RN SN

—_— .

—-——

'Pa,te'nted Dec. 6, 1'887.'

- J. L. FIRM.
ROTARY PRINTING MACHINE.

No. 374,356.

(No Model.) .

1l allll
71D}
7 TR g
o A= N> O\ 1
e T | T ©
_ o} = __ @
_— O |
7 1l
;_: h_____ ﬁ_: _“_ _m i 1




{No Model.)

| _ i 6 Sheets—Sheet 3.
J. L. PIR_M. S '
. ROTARY PRINTING MACHINE.
No. 374,355. '

- Patented Dec. 6, 1887.

— %
— = B
= = == = Mo
z L - paan™ r -_ L o
Se LN - J;a
CHE X =

1
' S
- P
D _
Q_—T—
3 :
) — ) = r
| - , T o | X
W | N > | _ Q
|t S > R D N ‘.
| S

|

| |
q-—-—--l-ﬂlh
e e
Al

— = | juwetor

N. PETERS. Photo-Lithographer, Washington. D. C.




- (No Model.) 8 Sheets—Sheet 4_." '

J. L. FIRM.
ROTARY PRINTING MACHINE.

No. 374,355. Patented Deo. 6,;1887. -

bl Py}

i

1.“-"'"‘:‘
| -"'.
%
-

-
o
L =

| @_— TIITTI1IT
. , S
o/

N. PETERS. Photo-lithographeor, Washington, D. C.




(No Model.) § Sheets—Sheet 5.

J.L.FIRM.
~ ROTARY PRINTING MACHINE. o

- No. 374,355, . Patented Dec. 6, 1887.

Al il o F

. | :Tl’ligﬂ !I:llll:*’:"’”r;r#
s 2
PN i <SR LRI 7
- _l
" '

—ITHIT © [ Sy e
il i ) R R AT G

i s e 3 R [llr. I o
— L . 3\ wti (A
T

11 = rrerTYTES. . rEn e ——— = . [

—— —_ =

NN

N. PETERS, Photo-Lithographer, Washington, D, C. -




(No Model.} § S_heets—Shée't 6

J. L. FIRM
. ROTARY PRINTING MACHINE. _ |
No. 374,365, Patented Dec. 6, 1887,

4
N
\

<
_i‘.:a
. o
5 S
2 .
2
x |
A _ .
b o . 1-..-..ﬂ
R S s s S —
%
i Q

'ﬂ-"" I
ﬂ.ﬁ"

~ N. PETERS. Photo-Lithographer, Washington, 0. C.




I[C

20

30

33

40

4.5

UNITED STATES

PATENT OFFICE&

JOSEPH L. FIRM, OF JERSEY CITY, NEW JERSEY.

'ROTARY PRINTING-MACHINE.

[ —

SPRECIPICATRION forming part of Lietters Patent o. 374,355, dated December 6, 1887.

Application filed January 19, 1887, Serial No. 224,705,

(No model.) " Patentad in England April 9, 1-80, No. 1,454,

To all whonv it may concerr:

Beit known that I, Josgrr L. FIRM, a citi-
zen of the United States, residing at Jersey
Ciby, in the county of Hudson and State of
New Jersey, have invented certain new and
useful Improvements in Retary Printing-Ma-

chines, (the same having been patented in

part in KEngland under date of April 9, 1880,
No. 1,454,) of which the following is a full,
clear, and exact description.

‘Ihis Invention relates to that class of print-

Ing-presses known as ‘‘perfecting- pleasus &
and in which the paper used is in a 1011 , a8

usually stated, isa ‘‘ web,”” and is printed on
both sides, the machine belng a rotary press
specially debln*ueﬂ fm puntmm* 1ilastrated mat-
ter. |
The objects of the invention are- to secure
accurate feed of the web of paper, print both
sides of the sheet in one passage through the
machine, proper inking, ncat offset, and ac-
carate dellvel y. -
The invention consists in the several corn-
structions and combinations of parts necessary

to attain these objects, as I will now proceed

to particularly set forth and claim.
“1n the accompanying drawings, in the sev-

‘eral figures of -which like parts are similarly

designated, Iigure 1 iIs a side elevation of suf-
ficient of a prlﬂtmﬂ‘ press to show my inven-
tion in operative form. Tig. 2 is a similar

view,of part of the other side o;t the machine, -

some details being omitted. I'ig. 3 is a plan
view some of the gear-wheels of Fig. 1 being
omitted and the inking-roller sockets and
other parts of the inking mechanism being
also omitted. Ifig. 4 is a vertical sectional
diagram. FKig. 5 1s asectionalside or end ele-
vation of the feeding mechanism, on a larger
scale; and Fig, 6 1s a front elevation of the
same. Kig. 71s a sectional elevation of the
offset rnechanism, taken in the plane of line «
x, Fig. §,and leoking toward the left; and Fig.
§18 a front elevation of the same. Kig. 9isa
side or end elevation of the 1111{1110* roller
Sockets, and I‘ig. 10 is a similar view, partly

~In section, and on a larger scale, of one of |
- such sockets. Fig. 11 is a side elevation of

part of the delivery apparatus, and Figs. 12,
13, and 14 details of the adjusting devices
thereof, Ifig. 15 is a plan view of the web-

dividing knife.- Fig. 16 is a cross-section of |

| parts of the web-dividing cyhudexs and I‘:ﬂ' |
17 a longitudinal sectmn of the same.

I will mst describe the parts of the machine 33
and their relations, and then set forth the
mode of and means for driving them.

The frame A of the machine may be of any
approved construction, and is here shown as
composed of two side. pieces suitably eross- 6o
stayed, and this frame receives and supports
all of the several parts of the press herein-
after described, excepting the usual support
for the web or roll of paper, which lattersup-
port, herein designated B, may be secured in 65
position inany desired and usual manner,and
1s adapted to receive and permit the unwind-

ing of the roll C asit passes to the press. The
paper passes from the roll C over the guide-
rolis« and «’, and down around and beneath 70
the guaide- roll ¢ , which latter 18 positively
driven, and ilnparts motion to the guide-rolls
a and ', which latter are in frictional contact

| with the roll ¢, and are thereby rotated. The

papér is thence led up between the male and 75
female cutting- cylmdels b zmd b,respectively.
The several rolls, a, a’, and &, and the cutting-

i ¢ylinders have bearmo‘s in suitable portions of

or brackets attached to the main hanie A and
at the front thereof. . -80
T'he eutting- cyhnders 00" (shown in detail

| in Figs. 3, 4, 5, 6, and 16 and 17) may be hollow

castings mounted upon suitable rotary shafts.
In these cylinders longitudinal recesses &* 0?,
respectively, are made parallel with the axis 85
of the said cylinders, which recesses receive
the mechanism for so partly severing or divid-
ing the web of paper into sheets as to adinit
of the separation of such sheets from the pa-
per at the proper time. This severing or di- go
viding mechanism consists of a knife or blade,

C, (shown detached in Fig. 15,) made up, by
preference, of a number of sections, and hav-
1110* alternating series of fleam or euttmﬂ' teeth,
¢, and square perforatmfr -teeth ¢°; or the knife 95
ma,y be made of a single piece with such teeth.
One mode of securing the knife to the eylinder
b is to arrange it between blocks ¢’ ¢’, of wood
or metal, by eross pins or bolts ¢, and then
secure these blocks with their attached knife 1co
Wlthm the recess b* by means of bolts or screws
¢® . 1In the recess of the female cutting-cyl-
inder ¥, opposite the fleam - teeth, I plaee
strips or blocks d, of rubber or like yielding
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. only perforate the portions of paper upon
i+ which they act and do not completely sever it,

!

- material, so as to insure the passage of the
~Hleam-teeth through the paper and the com-

plete severance of the paper at these points;
but in order to connect the thus partly-sev-

- andtoinsurethis perforationand guard against

- severance at these points, I arrange in there- |
cess 1n the female cylinder b’ opposite the.

- perforating-teeth, blocks of wood d’, or other

. .equivalent substance.
. dand wood.d’ may be secured :in the recess:

~separated or detached from the web,
- gaged by the feed mechanism: proper to be |
00

. 305
| - the 1mpression-surface of the impression-eyl:
. inder comformmb]} with the forms on the form-

Ry eylinder. The position of the frame D when

4.0
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The blocks of rubber

by elamping strips or blocks @ @ and screws

or bolts d’, arranged substantially asindicated
‘T'he paper partlysevered by these

1 Wig. 16.
cutting-cylinders, and before being completely
is en-

presented to the printing mechanism. Thls

feed mechanism is constructed as follows: .
for detalls,

~Referrimg to Figs. 1, 4, and 5
it will be seen that I employ a frame, D, com-

posed of .two side pieces, ¢, connected as. by

cross bars or rods ¢* ¢ é. ThlS frame 1s piv-
oted at ¢ beftween the mdes of the main frame

A, and Jocked in such position by nuts €' en-

gaging the I‘Oﬂ'S_ 36'2, and: 18 ﬂdapted - t{)é ébB vi-

¢’ and nuts ¢" when it is desired to make ready

swung up 1s shown by the broken lines, Fig.

1, and said frame may be propped up in this
The main

position by any suitable means.
portion of the frame D carries at opposite ends
shafts ff which are respectively provided
with series of wheels or drums f* /%, upon
which tapes /* arearranged. These tapes are
kept taut by a sort of belt-tightener, 12, of
usual construction, made, for example, as a
drum, f° arranged to revolve upon arms f”,
which are mounted upon the rod ¢, the drum

acting upon the uppermost portions of the
tapes. (SeeFig.5.) TheframeD is pmvided

with the downward extensions ¢’ and e which
respectively receive the shaflts ¢ and ¢/, whleh
are lCSpEGtIVBl}T provided with the wheels or
drums ¢’ and ¢°, supporting the tapes ¢* par-

allel with the tapes f*, the wheels ¢* and ¢*

being 1u alignment with the wheels f* and f°.
The shaft ¢’ is supported in boxes ¢°, adjust-
able toward and from the shaft /" in slots in
the extensions e’, and said shaft ¢’ is ultimately
supported by posts ¢°, arranged to play freely
up and down 1n the frame A, and supported
by springs ¢', (see Fig. 4 ,) 80 that the wheels

“or drums on the shaft g will be held against

65

the wheels or drums of shaft " under pressure, ;

and so give a nipping action to the wheels and
tapes at this point, in order to grasp the paper
as it comes from the cutting- cylinders with
sufficient force to draw it in between the tapes
and so feed it forward toward the printing
mechanism. As shown in the diagram, the

‘extensible rod, 4,

In the position of parts 1n Kig.
cylinder 18 supposed to have engaged the web,

374,355

over the cylinder 0, and thence under the -
| wheels f* and between their tapes and the
{ tapes of the wheels ¢ ¢°, and 18 so forwarded.

| Upon the rod e* 1s secured a series of‘ar.ms,,'h,;, -
ered sheet with: the roll or web, the teeth:¢®

having journaled to them rollers 2/, the said

the position shown in Fig. 5

arms being adjustable upon the said rod by
{ means of set-screws % These rollers 2" 1n -

> are 1n frictional |
contact with the impression- cylmdw B, The -
rod e* has a rocking motion in the frame D,
‘imparted to it by a crank, 4, connected by an
with a rock-lever, ¢, piv-
ofted to the frame A, and having a roller, 7%,
‘which engages a cam, 4, o
cutting- cylmderb the said 1011e1 being drawn

agalnst the cam by a Splll‘] :

75

0

on ‘the shatt of the

atta ehed ab

opposite ends to the lever ¢ :-?:.nd.-'I’rm,r‘iénzfr'ame;_E |

5 the knile-

made a complete revolution, partly severed

the web, and then made a half-revolution.

The paper is now between the tapes f* and ¢,
with its leading end (when necessary) held up:
(Shown only in Fig.4.) The
| depression in the cam being now opposite the

by the bands j.

90 o

roller ?f{;the I‘O_Gk-.]eVel"f 1S .&Cbu;ﬂted to fOil‘-Ceithe: | -

rollers 7’ into contact with the impression-eyl- o
+1nder, and’ which rollers are rotated at the
bl?ated upon theipi‘vot ¢’ by removing the bar |

inder L.

The rod 4 is made in t‘,o pleces, adjacent
ends being screw-threaded and connected by
a right and left hand nut or turn-buckle, ¢/, to
lenﬂ'then or shorten said rod to vary the pr esq
ure on and lift of the rollers 2/, it being under-
stood that the rollers /' are 011]y morneutari]y
in engagement with the impression-cylinder.

- Each roller 7/, as already stated, is adjust-
able on the rod ¢*, and the purpose of this is
to compensate for inequalities in the web, va-
riations in thickness of the web being thus no
detriment to the proper feeding of the sheet.

Bands 7', secured to vertical pregectlons g
from frame D, (shown only in Fig.
employed to insure the paper going to the
grippers k.

A feeding mechanism of the construction
just described will insure the proper sever-

speed of the impression-cylinder, and the web ;95- o
“being engaged between the rollers and impres-
-sion-eylinder, 1t (the web) is strained between
the said wheels and ecylinder and the wheels
% and ¢, and the partly-divided sheet thus
| completely severed from the web and then

taken by the grippers on the impression-cyl-

ICO

105

IIC

115

1,) may be

I20

ance of the sheet and its introduction to the _

printing lT]GCh’II]]bH] in a smooth flat condi-
tion. |

The next feature of my invention consists in
the employment of two sets of impression and

form cylinders, arranged substantially as in-

dicated in the drawings. (See, specially, Fig.
4.) Theimpression- cy]mder T has half of its
surtace depressed or of less radius than there-
mainder, so as to receive the forms on the
form- cylmder when not printing, and is pro-
vided with any approved construction of grip-

paper passes between the cutting-cylinders, | pers, k, and gripper:operating mechamsm

125
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1ts surface depressed to receive the forms, and
this eylinder receives two revolutions to one
of the impression-cylinder, and its forms are

inked twice or oftener during each revolution-

of the 1mpression-cylinder, according to the
number of revolutions it is geared up to make
relative to the impression-cylinder, and with-
out the necessity of raising or separating
either eylinder. The form-cylinder I is ar-
ranged above the impression-cylinder E, and
the other impression-cylinder, G, is arranged
in the rear of and slightly higher than but in
surface contact with the form-cylinder H, ar-

ranged below and in the rear of it; and these

cylinders  and H are of the same construe-
tion as the cylinders E and F, respectively,
the grippers &’ of cylinder G taking the sheet
from cylinder K, printed on one 81de reversing
it, and plesentmﬂ 1ts unprinted side to the
form- -cylinder H, to be printed. By this ar-
rangement of the impression-cylinders close

-together no independent transfer-cylinder is

needed, but the sheet is taken directly by one
cylinder from the other without loss of time
and at a gain in length of the press and num-
ber of parts

It 18 to be noted that the two 11'111)1*6851011-'

cyiinders, and also their complementary form-
cylinders, rotate in opposite directions, and
while form. cvlinder F is printing then form

‘eylinder H is making its non-printing revola

tion; but just as soon as cylinder I (,ompletes
its printing then cylinder H is ready and in
position to begin printing the other side of
the same sheet.

The next feature of my invention isthe II]L
ing mechanism.

Referring to Fig. 1, Zleplesents the usual
ink well or fount'un having a roller (not

shown) on a shaft, 7, which i provided at
- one end with a toothed wheel, %

(See Fig.
2.) At its other end this Shafb ' is provided
with a split cam, I’, the two partsof which are
adjustably connected by a slot-and-bolt device,
[', one of the parts of said split cam being fast
on the shaft and the other loose and movable
over the fast part and clamped to it in desired
position to increase or diminish the active
surface of the cam.

The transfer-roller (not s.hown) 18 held 1n
position by a lever, m, which is pivoted to the
main frame and drawn toward the fountain by
a spring, m'. This lever is provided with an
eccentric-stud, m’ adjustable axially upon the
lever by a set-screw, m’, and this stud is acted
upon by the split cam to regulate the contact
of this roller with the roller in the well to
gather more or less ink. Bunt this feature of
my machine I donot now claim, thesame being
reserved for a future dppllcatlon However
the ink is distributed from the fountain in de-
sired quantity by this transfer-roller through
the rollers m* and m®, Figs. 2, 3, and 4, to the
form-inking eylinder n, arranged in contact
with the form-cylinder F. The inking mech-

‘serews #' are provided in the said.arms to act

impression-cylinders.

(See Figs. 3, 7, and 8.)

- livery mechanism.

The form-cylinder F has about two-thirds of | anism for each fm m- cy]mdel may be of like

construction.

~ The form-rollers (not shown, but of usual
construction) are arranged above the form-

cylinder ¥, and their Joumals have bearings
in blocks or boxes »’. - (Shown iu detail in
Figs. 9 and 10 as applled to the form-cylin-
der H.) These boxes are secured in recesses
or sockets #’ in the main frame, and are nor-
mally elevated by springs af 111terposed be-

tween the bottoms of the boxes and the bot-

toms of the sockets; but in order to regulate
the pressure of the rollers upon the form I
provide the boxes with adjusting devices con-
sisting of arms »°, pivoted at one end to the
main frame and extending across the top of
the boxes, and at the other end detachably se-
cured tosuch frame by thumb-serews n’. Set-

70

80

85
upon the blocks and adjust them tothe proper
pressure. By turning out the thumb-serew «°
the arms #»° may be swuang back and the indi-
vidualrollersremoved at pleasure. Both form-
cylinders are provided with distributing-
rollers in proper number and arrangement,
applied thereto substanfially in this manner.
The next feature of my invention is the
mechanism for removing the offset {from the
This mechanism I ar-
range above the 1mpression-cylinder G, and
1t consists (see details, I'igs. 7 and 8) of a re-
ceiving-eylinder, o, hung in bearings in the
main frame and deuvmﬂ motion fmm the said.
impression-cylinder. Above and below this
receiving-cylinder are wipers o and o pro-.
vided with ratchets ¢° and o' respectively,
having dogs ¢° and o° to prevent reversal.
Theseratchets are moved intermittently in the
same direction by pawls o’ 0°, secured to one
end of a cranked rock-shaft, o°, secured in the
main frame, and this shafo is rocked by a pit-
man, o0, secured eccentrically to a disk, o',

90

95

OO0

on the shaft of the impression-cylinder G, to

actuate the pawls so as to move the ratchets
tooth by tooth, and thus rotate the wipers in
a direction Opposme to that in which the re-
ceiving-cylinderismoving. The wiperso® and
o*each consists of a suitable wooden or metallic
roiler, 0%, provided with such fabrie as Bras-
sels carpet, 0**,which is wound about the same
diagonally and 1ts ends tied around the roller.
Around the carpet-
covered roller is secured a covering, 0***, of
unbleached muslin, which, when f{)uled may I20
be readily wpla,ced The offset is taken by "
the composition-rollers o o' from the Impres-
sion-cylinder and transferred to the receiving-
cylinder. These set-off rollers may be such
as set forth in my United States Patent No.
227,167, dated May 4, 1880.

The ]‘ISB feature of my invention is the de-

This consists of bands p,

Iio

@

125.

arranged in connection with the impression-
cylinder Gz, (see Figs. 3and 4:,) and which pass
over Wheels g on a shaft ¢’y having bearings
1n the main {rame and duven from the 1m-

130
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frame.

“would flap and wind the s
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pression-cylinder G, said bands being sup- 1 from the impression cylinder G by an idler, ¢,

ported on the freely-rotating wheel ¢° on a

shaft arranged 1n the main frame. 'These

bands deliver the printed sheet to the device

I, which consists of the series of wheels g and
the complementalyserles of wheels 7, mounted
on the shaft +’, having bearings in the main
These wheels q and r sapport the
ogripper-bands s of substantially the construe-
tion shown in Relissued Patent No. 5,887, dated
May 26, 1874, and these gripper-baunds take
the printed sheeb f1 om the bzmds b and de-

The bands s, as heretofme construct(,d

heet as it was bemﬂ'
delivered to the knocker or fly, and thus pre-

vent a straight delivery. [ fmd in practice,

by using cur ved spring- bzmdss s, placed above
and below wooden bars s® s, mounted on cross-
bars §* §’, suspended by h_angers st s' from the
shafts ¢’ and 7', and arranging these spring-
bands so as to bear against the teeth of the
belts or bands s, that this difficulty 18 over-

come, these springs serving to Leep ‘the orip-

er-bands taut.

The wheels ¢ and » are independently ad-

justablé on their shafts in order to compensate

for any fouling of the stripper-bands occa-
sioned, for example, by the straining of these
bands; and this adjustment 18 secured by con-
Structmg each wheel with a hub, #*, having an

B thtached disk, 7°, provided "mth eoncentllc

35 1

40

slots 7*. To this stotted disk 1s fitted the
pocketed disk »°, having screw- threaded bolts
WJICh project thmugh the slots 7* in the
(1181{ »*, and are then provided with nuts 7.
The wheelb_n and ¢ are constructed similarly
and arranged in pairs. DBy loosening the nuts
" and rotating the disk #° axially its pock-
ets may be changed in position to meet the
requirements of the gripper - band which it

supports.

~will of course receive the same adjustment.

45

50

In common parlance this adjustability of these
wheels enables the pressman to accurately

time his gripper-bands independently of each

other. |
The driving mechanism may be as. foilows:

K is the main shaft, provided with a driving-
pulley, X', and a toothed wheel, K2 This

 toothed wheel K* meshes with a toothed wheel,

55

60
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I, on the shaft of the impression-cylinder D
and this toothed wheel E meshes with a
toothed wheel, F’, on the shaft of the form-
cylinder F. The wheel E also meshes with
the toothed wheel G’ on the shaft of the im-
pression-cylinder G, and the toothed wheel G
meshes with a toothed wheel, H', on the shaft
of the form-cylinder H, so that said form- cyl-
inders and implession-cvlin(lers move in the

same relative time,

The inking mechanism of each form-cylin-
der may be geared to its form-cylinderinsub-
stantially the manner indicated in the draw-
ings or in any suitable manner.

The deli very mechanism may receive motion

Both wheels » and ¢ of each pair

and a gear-wheel, ¢/, on the shaft ¢'.
The cutting- ('yllnders may be driven by a
counter-shaft, I, having a miter-gear, M, with

theshaft of the impression-cylinaer E, a,nd also
miter-geared with the cylinder ¥, and the two

| evlinders b and 0" are geared tog ether

The shaft f of the foed mechanism may be

geared with the cylinderd’, asindicated in Fig.

4, and this shaft /" may also be geared with
the shaft ¢/, as indicated by the dotted linesin
IFig. 4. Any other mode of and means for
gearing the partsso as to insure thelr running
harmoniously may be employed.

It 18 within the scope of my invention to gear
the wheels ¢* with the impression-cylinder L,

- and then reverse the wheels 7/, so as to come

in contact with the wheels ¢* and pass the pa-

per between the wheels ¢* and &/, and cause

sald wheels to separate the sheet from the web
without the intervention of the 1mpression-
cylinder.
What I claim is—

- 1. The male and female cutting and perfo-
rating eylinders-and the impression-cylinder,
combined with the swinging frame provided
with a series of tapes and a series of wheels
over which the tapes pass and pivoted De-

tween the cutting-cylinders and impression-

cylinder, and automatically-operated paper-

70

73

QO |

nipping wheels in said frame, substantially as

described. |

2. A frame provided with a series of tapes,
combined with the main frame, to which it is
pivoted, a series of automatically-operated
paper-nipping wheels, and the cutting and im-
pression ¢ylinders, substantially as deseribed.

3. The combination, with the male and {fe-
male cutting- eyllndels, of a knife having a
number of ﬂedm or cutting teeth, and also 2
number of square pelroratmﬂ' teeth substan-

‘tially as described.

4.. A knife for the cutbing- c}hn:der of a
printing-press, composed-of a number of sec-

‘tions having fleam or cutting teeth, and a
number of sections having square l)eI'fOI"ltlI]ﬂ‘

teeth arrangedalter nately with the fleam-teeth
sections, combmed with thesald cylinder and
1ts _mate, substantially as set forth.

5. A rotary perfecting printing-press com-
prising two impression-eylinders having about
half of thelr peripheries of reduced radins and
two form-cylinders of substantially half the
diameter of the impression-cylinders, and
driving and connecting gearing, combined and
arranged, substantially as set forth, to permit

the inking of the forms a number of times for

each revolution of the impression-cylinders
and without raising either the form or impres-
sion cylinders, as Set forth.

6..In a printing-press, two large impres-
sion - eylinders provided with lliltelll’leShlI]U‘
toothed wheels, whereby the two eylinders ro-
tate 1n the same time, but in opposite diree-

tions, and having Subst.antially half of their.
i peripheries of reduced radius, combined with
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complementary form-cylinders, each of sub-
stantially half the diameter of the impression-
cylinders and each driven from its own im-
pression-cylinder, and inking mechanism, sub-
stantially as described, a1ranged in connection
with the form- cylmders to ink the forms two
or more times for each revolution of the im-
pression-cylinders, substantially as set forth.
7. In a printing-press, the ink- dlstrlbutmg
rollers, combined with boxes arranged in sock-
ets or recesses 1n the frame, interposed springs,
arms hinged to the frame at one end and de-

- tachably connected therewith at the other, and
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provided with adjusting -screws for acting
upon the boxes, substantially-as described.

8. The combination, with the inking-rollers,
of spring-operated boxes arranged in sockets
in the frame and detachable box-adjusting

arms adapted to permit the ready removal of

the rollers, substantially as described.

9. The combination, with the impression:
cylinder, of a receiving-cylinder, and wipers
arranged above and below the same and pro-
vided with ratchets, and a cranked rock-shaft,

pawls thereon engaging said ratchets, and a

pitman driven from the impression- cylmdel
to give said wipers the intermittent rotary
:motmn, substantially as set forth.

i

and shaft ¢/, wheels r and shaft
bars & s°, and hangers s*, with the springs s

10. In a delivery mechanism for printing-
presses, the combination, with the wheels ¢
, the bands s,
interposed between the bars s® and bands s,
substantially as and for the purpose set forth.

11, In a printing-press, the combination,
with male and female cutting-eylinders, of a
knife composed of alternate Sectmns of fleam
or cutting teeth and square perforating-teeth
arranﬂed in the male cylinder, and alternate
strips Cof ylelding material and hard or un-
yielding material arranged in the female cyl-
inder, respectively, opposite the fleam and
square teeth in the male cyllndel substantially
as described.

12. The combination, mth the 1mpression-
cylinder, of a recewuw cylinder, wipers for
sald receiving-cylinder, and a pawl-and-

- ratchet mechanism, substantially such as sef

forth, to give to said wipers an intermittent
I‘Ot"LI'y motion, substantially as specified.

In te%tlmony whereof I have hereunto set my
hand this 14th day of January, A. D. 1887.
JOSEPH L. FIRM.

Witnesses:
A. SUTHERLAND,
(RO. D. MORRIS,
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