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UNITED STATES

Patented December 29, 1903,

PaTENT OFFICE.

HENRY A. WISE WOOD, OF NEW YORK, N. Y., ASSIGNOR BY MI;,SNE ASSIGN-
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A

PRINTING-MACHINE.

SPECIFICATION forming part of Leﬁtefs "Pa,ten’c No. 748,183, dated December 29, 1903.

Application filed August 22, 1892. Renewed May 8, 1903, . Serial No, 156,278.

To all whom it may concerre:

Beitknown that I, HENRY A, WISE WO0OD,

a citizen of the United States, residing at New
York, in the county of New York and State of

New York, have invented a new and useful"

Improvementin Printing-Machines, of which
the following is a specification.

The aim of this invention is to produce a
new and improved printing-machine espe-
cially adapted to print upon a web from flat
forms; and to this end the invention consists
of the device described and eclaimed in this
specification and illustrated in the accom-
panying drawings, in which—

Figure 1 is a side elevation of a machine,
illustrating one way in which my invention
may be carried out.

showing the eylinders at their right-hand ex-
treme. Fig. 3 is a similar view showing the
cylinders in their middle position. Fig. 4 is
a similar view showing the eylindersin their
left-hand position, and Fig. 5 is a detail ot'
the bed-operating mechanism.

Flat-bed or similar web-printing presses

may be classified in two types—{first, a type

in which the form-bed reciprocates and co-
operates with a stationary impression-eylin-
der, and, second, a type in which the im-
pression-cylinderreciprocates and codperates
with a stationary form-bed. In the latter
class of machines, in which the cylinder re-
ciprocates and the bed isstationary, the web
is held stationary during the printing and is
shifted the amount printed as the cylinder
reverses off the type.” In the first class of
machines the web must travel with the bed
during the printing operation and must also
shift at the end of each impression the atnount
that has been printed;otherwise the eylinder
in its oscillation will draw back and reprint
that portiou of the web which has just been
pnnbed

In either of the above types of presses the
reciprocating member, whether it be the bed
or cylinder, must move at each stroke a dis-
tauce equal to the length of the fuil form
plus enough at each end to perwmit the ink-
rollers to clear the form. Forinstance, con-
sider the whole distance of ‘such run to be

Fig. 2 is a sectional ele-.
vation taken just inside the main framing,-

(No model))

forty inches and that each stroke occupies
onesecond. Thenintwosecondsthecylinder
or bed, as the case may be, will have made

. one complete reciprocation and have printed

two sheets. '

"The object of this invention, distinguished
from the above types of machines, is to so
combine both the above methods and styles
of machines in a single method or machine
as to divide the labor between the cylinder

‘and the bed, each taking part, and increase

the speed of production without increasing
the velocity of either of the reciprocating
members beyond what is usual. To aceom-
plish this, I make both the bed and cylinder
reciprocate or move in opposition.

I have shown in the drawings a double ma-
chine, by which the web may be twice printed
or perfected to illustrate the fullest concep-
tion of my invention, although, of course,

.it is - within the scope of mny invention to use

a single bed and cylinder.
Inthe drawings I'have omitted theink-sup-

' plying mechanism and have omitted showing
 how the beds and cylinders are mounted so

as to reciprocate, all this mechanism -being
well known to a‘mechanic skilled in this art.

Referring now to the drawings and in de-
tail, 1 and 2 represent the usual side frames,
aod mounted 8o as to reciprocate on the side
frames are the form-beds A'and B and the
impression-cylinders C and D. The impres-
sion-cylinders may be geared toturn with the
reciprocating beds and always keep in regis-
ter therewith, as shown in Letters Patent to
John H. Stonemetz, No. 376,053, Jarnuary 3,
1888, and this.gearing is indicated in dotted
lines on the dra,wmgs

The impression- -¢ylinder C is mounted ina
suitable carriage E, consisting of side frames,
and the cylinder D is mounted in a similar
carriage F, consisting of side frames, and
these two carriages E and F are connected
together by tie-beams G, which have the de-
pending arms H.

The form-beds A and B are connected to-
gether by the beawms I, so that they will move
in unison, whereby both eylinders and both
beds will each form a moving member.

A roll of paper, as 3, is mounted in the
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framings 1 and 2in any of the usnal manners,
and the web from this roll is led between the
vollers 4 and 5, which may be continuously
driven, as hereinafter described, then around
thelooping-roller 6, which is mounted in arms
7, which are fastened on the shaft 8, jour-
naled in the main frames, then around sta-
tionary roll 9, then around the roll 10, which
I term the ‘‘compensating feeding - roller,”
which roller 10 is mounted on arms 11, which
are mounted on a shaft 12, secured in the
main frame, and the arms 11 are connected
by suitable rods 13 to the bed A, as shown,
so that the roller 10 will move back and forth
for a purpose hereinafter described. From
the roller 10 the web passes around guide-
roller 14, mounted in the carriage E, then
around the impression - cylinder C, then
aroundaroller 15, mounted in the carriage E,
then across the press to a roller 16, mounted
in arms 17, earried by the bed B, then around
roller 18, carried by carriage F, around cyl-
inder D, and then around the roller 19, car-
ried by the carriage F, to roller 20, mounted
in arms 23, which arms 23 are attached to the
beams I, which connect the beds A and B,
whereby the roller 20 will move with the beds
A and B. . From the roller 20 the web is led
around the roll 21, mounted in the main
frames, around roll 22, then around theloop-
ing delivery-roll 24, which is mounted in arms
25, fastened on the shaft 26, which is jour-
naled in the main frame, and then between
the rollers 27 and 28, which may be continu-
ously driven, as hereinafter described. Dur-
ing this passage of the web it will be seen
that both -sides of the same are printed or
that one side will be presented to the form
on bed A and the other side to the form on
bed B. .

Oa each side of the impression-eylinder C
are arranged form -inking rollers 29 29, to

- which ink is supplied by any suitable mech-

anism, not necessary here to show, and these
form-inking rollers will act to ink the form
placed on bed A. Similar forin-inking roll-
ers 30 30 are mounted on each side of theim-
pression-cylinder D.

The roller 10, around which the web is led
from the feeding device, is mounted in the
arms 11, so as to move at substantially one-
half the speed of the bed, or, in other words,
the radius of the roller 10 about the center of
the shaft 12 is substantially one-half the ra-
dius of the point of connection of the link 13
to the arms 11, and this acecomplishes a very
unseful function, as hereinafter described.

The driving mechanisin is such that it will
move the impression-cylinders and beds in
opposition, and when the cylinders are off
the impression in either direction the proper
length of web will be paid out by the feeding
deviece and drawn forward by the delivering
device. ‘

The mechanisms for driving the various
devices before described may be as follows:
A shaft 31 may be mounted in the main
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frames and may constitute the shaft to which
power is applied, and this shaft carries a pin-
ion 32, which meshes with and drives a wide-
faced gear 321, mounted on a shaft 33, suit-
ably journaled in the main frames. On the
ends of this shaft 33 are arranged the crank-
arms 34, which connect by links 35 to the
arms 36, which are pivoted on the outside
ends of shaft 38, which is mounted in the
main framing, as shown, and these arms 36
are connected by suitable links 37 to the pro-
jections H, before referred to, and by this
mechanism the impression-cylinders will be
reciprocated back and forth. The shaft 33
is not a continuous shaft, but is separated
near each frame and carries disks 39 and 40,
between which are arranged crank-pins 41,
and to these crank-pins 41 are connected
links 42, which links 42 connect to arms 43,
pivoted con shaft 38, and these pivoted arms
43 connect by links 44 to the beams I, which
connect the form-beds A and B. By this
mechanism it will be seen that the form-beds
will be reeciprocated back and forth as the
shaft 83 revolves. The radius of the crank-
pins 41is the same as the radius of the crank-
arms34; but the crank-pins 41 and the crank-
arms 34 are set in opposition or on opposite
sides of the center, whereby the cylinders and
beds will move oppositely. The gear 321 is
made with a wide face, and the same has on
the periphery thereof two sets of sprocket-
teeth, one of which carries the sprocket-chain
45, which drives the gear 46, fast on short
shaft 47, mounted in the main frame 1, and
on this shaft is also mounted the cam 48, and
arranged to operate in connection with this
cam is the usual yoke 49, which earriesaroller
50, which bears against the face of said cam
48, Theyoke49connectstoanarm 51, which
is attached to shaft 8, on which shaft 8 are
attached the arms 7, which carry the looping-
roller6. Thusasthecam revolvesthelooping-
roller will take up the web paid out by rollers4
and 5 and when the cylindersare off the form-
beds in either direction will descend to allow
this web to be run into and to be pulled
through the press by the delivery mechanism.
The pinion 32 meshes with and drives another
gear 52, which is mounted on a short shaft
53, journaled in the main frame, and on this
shaft is arranged a sprocket-wheel 54, which
drives chain 55,which chain 55 communicates
motion to gear 56, which is mounted on a
short shaft 57, journaled in the main frame,
and on this shaft 37 is mounted a gear 358,
which by means of intermediate 59 and pin-
ions 60 and 61 continuously turn the rollers
4 and 5 tocontinuously unwind the web from
roll 3. The sprocket-wheel 56 has a double

‘face and drives the sprocket-chain 62, which is

connected todrive the sprocket-wheel 63, fast
on the shaft of the roller 27, and roller 27 com-
municates motion to roller 28 by means of
pinion 64. Another chain 65 is driven from
gear 321, and the same turns the sprocket-
wheel 66, mounted on the short shaft 67, jour-
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naled in the main frame, and on this shaft:
67 is mounted the cam 66, and arranged to:

codperate with this cam 66 is the yoke 68,
which has a roller 69 bearing against the face
of the same. The yoke 68 is connected to.an
arm 70, mounted on the shaft 26. A spring
72 may be arranged between said arm 70 and
a stationary point and serve to keep the roll
69 against thecam. By means of this mech-
anism the looping-roller 24 will be operated

to pull forward the proper length of web when.

the eylinders are off the impression in either
direction. The operation of this feeding and
looping mechanism is well understood and
will not be further deseribed except to say
that the rollers 4 and 5 and 27 and 28 are
continuously driven to feed the web con-
tinuously into and out of the press, and the
looping-rollers 6 and 24 are operated to shift
the proper length of web when the impres-
sion-cylinders are off the forms in either di-
rection. ‘
The operation of my complete device is as
follows: Sappose, as before stated, that the

necessary travel in one of the old types of

machines would be forty inches. I divide
this moticn between the eylinderand bed and
make each move twenty inches in. opposi-
tion, and this will accomplish the same. re-

sult that either the eylinder or bed moving

forty inches would accomplish. Referring
now especially to Figs. 2, 3, and 4, in Fig. 2
the impression-cylinders are just commenc-
ingtheirreversal at the right-hand extremes,
and during this reversal the rollers 6 and 24
will descend and feed and pull forward a
fresh portion of web around the impression-
cylinders. Starting with the cylinders in
their extremeright-hand position, during the
next quarter-revolution of the shaft 3 3 the
beds will be moved to the right ten inches
and the eylinders to the left ten inches, or.the
parts will be brought to the position shown in
Fig. 3. Considering the web as remaining
stationary between the rollers 9 and 21, it
will be seen that during this motion to the
right of - the beds the roll 10 will he moved
to the right five inches,; and will thus pay
out to impression - ¢ylinder C ten inches,
which is necessary, because the.bed has
moved ten inches. This ten inches:paid out
by the roll 10 will be taken up by theroll
16, which will have moved ten inches  to
the right; but this roll 16 ‘by its movement
of ten inches will take up twenty inches of
web, and will thus pull an additional ten
inches around impression-cylinder D, which
is necessary because the bed B has moved to
the right ten inches, and this ten inches of
web thus pulled forward around the cylinder
D by roll 16 will be given to roll 16 by roll 20,
which by the movement of the beds has
moved ten iuches to the right. During the
next quarter-revolution of the shaft 33 the
beds will be moved ten inches farther to the
right and the cylinders ten inches farther to
the left, and the same operation will con-

tinue—that is, the web will be paid out to the

impression -cylinders just the amount: that:

the beds have moved. This operation will
bring the parts to the position shown in Fig.
4. As the beds and cylinders reverse in this
position the rollers 6 and 24, which have
been raised during the printing operation,

will descend and will feed or shift the proper-

length of web through the machine. Now

the impression-cylinders will move to the

right and the beds to the left each twenty
inches. During this movement to the left.of
the beds the roller 10 will be moved ten
inches to the left and will take up and -pull
twenty inches around the impression-¢ylin-
ders C and D, which is necessary because the
beds have moved twenty inches. This twenty
inches pulled to the left by the roller 10-will
be given out by roller 16, which moves twenty
inches also to the left, and this roller 16 will
also give twenty inches to the impression-

eylinder D, which twenty inches will be taken:

up by the roller 20 as the same 'moves to the
left with the beds.
by this mechanism- as the parts reciprocate
the web is paid out to move with the beds
and that- this operation takes place on-the
movements of the bed in either direction.
Thus for each complete reciprocation or two
movements of the impression-eylinders and
beds two sheets will be perfected in two sec-
onds, keeping the same time limits as before,
and thus the capacity of the press is double
over that of either type previously described.
It will be seen thatthe roller 10 moves on the
are of a cirele. This will tend when: the cyl-
inders first engage the forms and leave the
forms to allow a little slack in the web, but
when the impression-cylinderis in the middle
of the form to keep thewebtaut. Thisslight
error may be corrected by properly shaping
the cam 48, if desired, so as to .cause the
looper 6 to take care of the same.
the.proper action, because when.the impres-
sion-e¢ylinder. is fully in engagement with the

form it will hold the web. tightly in bite be--

tween the same and the form. The slight
pull or take-up on the web that.is caused by
the roller 20 moving about-the roller 21 may
be counterbalanced by properly shaping the
cam 66, and the spring 72 is usefulin that it
will téend to keep the web taut on the roll 20
should the roll 20 pull the roller 69 off .the
faee of the cam 66.

It is within the scope of my invention to
make the ¢ylinders print.only when they move
in one direction and to run them.idly in the
other direction; but the preferred method-is
as before: described, because by making the
cylinders operate. both ways. the press will
very rapidly print the web. It is also within
the scope of my invention to lead the web
through the machine and from eylinder to
cylinder in other ways.

It is not necessary, as before desecribed, to
make the beds and ¢ylinders each moveequal
distances,because this ratio can be differently

8“

Thus it will be seen that:
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divided between the beds and cylinders and
either made o move more than the other.

It will be seen that my device covers the
combination, with a reciprocating bed and a
reciprocating cylinder or with two recipro-
cating beds and two reciprocating cylinders,
of web-controlling devices. The specific web-
controlling devices shown consist of two web-
manipulating instrumentalities. The first of
these web - manipulating instrumentalities
comprises the devices which will move the web
at the same speed and in the same direction as
the bed moves, and the second of such instru-
mentalities is the device which feeds or shifts
the web through the machine when the cyl-
inder is not in impression. The details and
arrangement of parts to accomplish these two
funetions may be varied as desired.

So far as the last mechanism is concerned—
that is, the mechanism which feeds or shifts
the web when the cylinder is not in impres-
sion—there are known in the art other forms
of feeding or shifting devices, and it is of
course within the scope of my invention to

‘substitute- for the specific devices I have

- shown any other web-manipulating device
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which will shift the web at the proper time.

So far as the web-manipulating mechanism
which causes the web to move in harmony
with the reciprocating bed, which mechanism
may be conveniently called a ‘‘compensating”
mechanism, is concerned other means may be
worked out to accomplish this funection.

The details of the various mechanisms and
the construction adopted may be greatly va-
ried by a skilled mechanic without departing
from the scope of my invention as expressed
in the claims. »

Having thus fully deseribed my invention,
what I claim,and desire to secure by Letters
Patent, is—

1. The combination in a web-printing press
of a form-bed and an impression-cylinder,
means for moving the same in opposite direc-
tions, and web-controlling devices..

2. The combination in a web-printing press
of two form-beds, an impression-eylinder co-
acting with each form-bed, means for moving
the beds and the cylinders in opposite direc-
tions, and web-controlling devices.

3. The combination ina web-printing press
of a form-bed and an impression-cylinder,
means for moving the same in opposite direc-
tions, and a compensating web-manipulating
mechanism arranged to move the web at the
same speed and in the same direction as the
bed moves.

4. The combination in a web-printing press
of two form-beds, an impression-cylinder co-
operating with each form - bed, means for
moving the beds and cylinders in opposite
directions and a compensating web-manipu-
lating mechanism arranged to move the web
at the same speed and in the same direction
as the beds move.

5. The combination in a web-printing press

748,133

of two form-beds connected to move in uni-
son, an impression-cylinder adapted to coact
with each of said beds and connected to move
in unison, means for moving the form-beds
and the impression-¢ylinders alternately in
opposite directions, web-guides adapted to
guide a web around said impression-cylinder
so that the same will be presented to the form
placed or each bed, and a compensating web-
manipulating mechanism adapted to move
the web at the same speed and in the same
direction as the beds move.

6. The combination in a printing-press of
a form-Dbed, and an impression-cylinder,
means for moving the same in opposite di-
rections, web-guides arranged to guide a web
between said impression-cylinder and form-
bed, a compensating feeding device adapted
to move the web at the same speed, and in the
same direction as the movement of the bed,
and a web-shifting mechanism.

7. The combination in a printing-press of
two form-beds, and two impression-cylinders,
means for moving the impression-cylinders
and form-beds alternately in opposite direc-
tions, web-guides arranged to direct a web
around said impression-cylinders so that the
web will be presented to the form placed on
each bed, a compensating feeding device

adapted to move the web to ecompensate for

the movement of the beds, and a web-shift-
ing mechanism.-

8. The combination in a printing-press of
a form-bed and an impression - eylinder,
means for moving the same in opposite di-
rections, web-guides arranged to direct a web
between said impression-cylinder and form-
bed, a compensating feeding device arranged
to move the webh in a direction correspond-
ing to the movement of the bed to compen-
sate for the movement of the bed, and an
intermittent delivery device arranged todraw
forward the web when the eylinder is off im-
pression.

9. The combination in a printing-press of
a form-bed and an impression-cylinder, a
crank mechanism arranged to move the same
in opposite directions, web-guides arranged
to direct a web between said impression-eyl-
inder and form-bed, and a web-compensating
mechaunism arranged to move the web in har-
mony with the bed.

10. The combination in a printing-press of
a form-bed, and an impression -cylinder,
means for moving the same in opposite di-
rections, and a web-manipulating deviee op-
erated from the movement of the bed, ar-
ranged to move the web to compensate for
the movement of the form-bed.

11. The combination in a printing-press of
the form-bed A and the impression-cylinder
C, means for moving the same alternately in
opposite directions, web-guides arranged to
direct a web between said cylinder and form-
bed, and rollers around which the web is led
to and from the impression -cylinder, and
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means for moving said rollers to move the
web so as to compensate for the movement
of the form-bed A.

12. The combination in a printing-press of
two form-beds connected to move together,
two impression-eylinders connected to move
together, means for moving the form-beds
and impression-cylinders alternately in oppo-
site directions, web-guides arranged to direct;
a web around said eylinders so that the same
will be presented to forms placed upon said

bed, a roller around which the web isled be-.

fore it passes to the first impression-eylinder,
a roller around which the web is looped be-
tween the impression - eylinders, a roller
around which the web is led from the second
impression-eylinder, means foroperating said
rollers to move the web in harmony with the
beds, and a web-shifting mechanism.

13. The ecombination in a printing-press of
the connected form-beds A and B, and con-
nected impression-cylinders C and D, means
for moving said impression - ¢ylinders and
form-beds alternately in opposite directions,
web-guides arranged to direct a web between
said impression-cylinders and form-beds, the
roller 10 arranged to move the web in unison
with the form-beds, the roll 16 around which
the web is looped between the impression-

.cylinders, the roller 20 to which the web is

led from the impression-eylinders, said roll-
ers 16 and 20 being arranged to move with
the beds, and a web-shifting mechanism.

5

14. The combination in a printing-press of
a form - bed, and an impression - cylinder,
means for moving the same in opposite di-
rections, web-guides arranged to direct a web
between said impression-cylinder and form-
bed, feeding and delivery mechanisms ar-
ranged to draw forward the proper length of
web when the impression-cylinder is off the
form-bed, and a compensating web-manipu-
lating mechanism arranged to move the web
between the impression-cylinder and form-
bed to compensate for the movement of the
form-bed.

15. The combination in a printing-press of
two form-beds and two impression-cylinders,
means for moving the same in opposite di-
rections, web-guides arranged to direct a web
between said impression-cylinders and form-
beds, feeding and delivery mechanisms ar-
ranged to feed and draw forward the proper
length of web when the impression-cylinders
are off impression, and a compensating web-
manipulating device arranged to move the
web between the impression - ¢ylinders and
form-beds to compensate for the movement
of the form-beds.

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

witnesses.
H. A. WISE WOOD.
Witnesses: ’ .
W. F. Woobp,
CHAS. A. THROCKMORTON.
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