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UNITED STATES |
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TIIOMAS M. NORTIH,: OF NEW YORK, N. Y., ASSIGNOR TO ROBERT HOE,
THEODORE H. MEAD, AND CHARLES W. CARPENTER, OF SAME PLACK.

BED-AND-CYLINDER PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent l\To. 648,984, dated May 8, 1900

Apphcatlon filed June 19, 1899

To all whomy it may concern:
Be it known that I, THOMAS M. NORTH, a

subjectof the Queen of Great Britain and Ire-
land, residing at New York city, county of.

Kings, and State of New York, have invent-
ed certain new and useful Improvements in
Bed-and-Cylinder Printiug-Machines, fully
described and represented in the following
specification and the accompanymfrdrawmvs,
forming a part of the same.

This 1nvent10n relates to certain improve-.

ments in printing-machines, and more par-
tieularly to that class of machines employing

a bed driven at a varying speed and a con--

tinuously-moving ceylinder, the eylinder be-
ing driven in synchronism with the bed dur-
ing part of the printing stroke and by an in-
dependent mechanism running at a constant
speed while the bed completes its printing
stroke, reverses, and begins a second print-
ing stroke.

In bed-and-cylinder machmes of the class
referred to it is desirable to drive the bed at
a high speed, so that the output of the ma-
chine may be as large as possible during the
greater part of both strokes and at the same
time to slow it down when near the end of
each stroke, so that it may be stopped and
reversed as easily as possible and without
shockor jar.
tion for driving the bed at high speeds and
effecting its reversal without undue shock or
jar is secured by the use of a crank move-

ment or a movement which corresponds to

that produced by a crank. By the use of
such constructions the speed of the bed is
rapidly increased from the point.of réverse

up to a point near -the middle of its stroke.

From this point to the middle of the stroke,
at which the maximum speed is reached, and
for a similar distance on the other side of the
middle of the stroke the movement of the bed
produced is nearly, though not exactly, con-
stant, after which it 1ap1dly decreases to the
point of reverse at the end of the stroke.
Beginning at the point of reverse, therefore,
the bed runs at.a rapidly-increasing speed
up to.a point near the middle of its stroke,
then at a more nearly constant speed, and
then at a rapidly-decreasing speed from a
similar point on the other side of the middle

-jar.
good printing results it is important that the

A simple and efficient construec- -

Serml I\To '721 047, (No model.)

| to the point of reverse, the resdlb beirig tliat

-the bed mayberunathigh speedsand brought
to a gradual stop without excessive shock or
As.is well known, in ordér to produce

Speed of the impression-cylinder exaectly co-
incide with the bed during the printing op-
eration. If, however, the heavy impression-
cylinder be driven throughout its movement
at varying speeds corresponding to the vary-
ing speeds of the bed during the entire print-
ing stroke, there is a great loss of power and
a strain upon the parts resulting from the
constant changes in the speed of both the bed
and the cylinder. The practical result of
driving the bed and cylinder in unison and
at constantly-varying speeds throughout the
stroke of the bed has therefore been to very
considerably reduce the speed of the mem-
bers, and in presses so driven there has been
a great waste of power. Itisdesirable,there-
fore, to so arrange the machine thatthe print-
ing operation occurs during the middle of
the stroke of the bed, at which time the speed,
as has been said, is more nearly constant, and
to drive the cylinder in unison with the bed
during this part of the stroke, driving the eyl-
inder thereafter by an independent mechan-
ism which runs at a constant speed, thereby
relieving the variable-speed driving mechan-
ism -of the strain which would resultfrom the
necessity of speeding upand slowing down the
heavy eylinder. Inthe PatentsNos. 622,125,
622,126, and 622,127, issued March 28, 1899, to
Robert Hoe, Theodore H. Mead, and Charles
W. Carpenter as assignees of L. C. Crowell,
constructions are disclosed in which in bed-
and-cylinder printing-machines of the type re-
ferred tothe bed isdriven at a variable speed
and thecylinderisdriveninsynchronism with
the bed and preferably by the bed during the

-middle part of the stroke of the bed or at-a

time when its speed is more nearly constant,
and during the remainder of the time the cyl-
inder is driven by a constant-speed mechan-
ism which operates to drive the eylinder at a
constant speed during substantially the non-
printing part of the prmtan‘ stroke of the bed
and duting the entire return stroke of the bed.
In these constructions the advantagessecured
by driving the bed by variable movement,
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such as is produced by or corresponding toa
crank movement, and the advantage of per-
fect synchronism between the cylinder and
the bed during the printing part of the print-
ing stroke are attained, and at the same time
the waste of power which ordinarily results
from driving the cylinder at a variable speed
throughout the printing stroke of the bed is
avoided, since in these constructions the econ-
stant - speed mechanism is preferably ar-
ranged to run at a speed corresponding to the
speed which the bed has just before the print-
ing begins and just after it ends, and the ¢yl-
inder is transferred from the variable-speed
driving mechanism to the constanf - speed
driving mechanism at the times when the
variable speed of the bed corresponds to the
speed of the constant-speed mechanism. In
these construetions, however, there are pref-
erably used various forms of intermediate de-
vices to connect the eylinder to and discon-
nect it from the constant and variable speed
mechanisms.

It is the object of this invention to secure
the results effected in these constructions and
at the same time to avoid the use of the aux-
iliary intermediate connecting devices be-
tween the cylinder and the driving mechan-
isms, thereby simplifying the construction
and decreasing the expense of constructing
the machine.

VWith this and other objeets in view the in-
vention consists in certain constructions and
in certain parts, improvements, and combina-
tions, as will be fully described in the follow-
ing specification, and the features forming the

invention will then be specifically pointed out

in the claims hereunto appended.

In the accompanying drawings, which form
a part of this specification, and in which like
characters of reference indicate the same
parts, Figure 1 is a side view of one form of
a multirevolution bed-and-eylinder printing-
Fig. 21s
a sectional end elevation of the same. Figs.
3, 4, 5, and- 6 are diagrammatic views illus-
trating the position of the bed and eylinder
andthe severaldriving connections at various
points.

Referring to the drawings, 1 indicates the
frame of the machine, which is provided with
the usual ways 2, on which the bed 3 recip-
rocates. Thebed may be driven by any suit-
able form of variable-speed mechanism. In
the machine shown the bed is provided with
a rack 4, which is engaged by a railroad-gear
5, said gear traveling on a stationary rack 6.
The movement of the railroad-gear is pro-
duced by a connecting-rod 7, said rod being
connected at one end to the axle of the gear
and at the other end to a crank-stud 8 on a
gear-wheel 9, said wheel being mounted on a
short shaft 10, which is suitably located in
bearings in the frame. The shaft 10 may be

driven in any suitable manner, as through
gear 9 and a pinion 11 on a power-shaft 12,
The frame of the machine is provided with

suitable standards in which are Tocated the
usual sliding boxes 13, said boxes carrying
the shaft 14 of the impression-cylinder 17.
‘While the impression-cylinder may be driven
by any suitable mechanism which will give
it a movement which is synchronous with
the bed duaring the printing part of the print-

ing stroke of the bed, it is preferably driven

from the bed. To thisend the bed is prefer-
ably provided with the ordinary register-
racks 15, said racks meshing with gears 16,
which may be secured to the cylinder-shaft
in any suitable manner, but are preferably
secured to the ends of the cylinder17. While
the gears 16 may be complete gears, they are
preferably segmental, spaces 18, from which
the teeth are cut away, being preferably left,
the toothed segments being of sufficient
length so as to insure the driving of the cyl-
inder by the racks during the middle portion
of the stroke of the bed or during the time
when its speed is more nearly constant and
also during the time when the printing oper-
ation takes place. By this construction the
cylinder is driven at a variable speed whieh
is exactly synchronous with the speed of the
bed during the printing operation and the
advantages of perfect register are secured.

While the teeth on the rack 15 and the
teeth on the segment 16 may be of uniform
size, certain teeth 19 on the forward end of
the rack, or that end which is in advance as
the bed is making its printing stroke, arc
preferably increased in size, and similarly-
enlarged teeth 20 are preferably provided on
the gear 16. The purpose of thus enlarging
these teeth will be hereinafter stated.

Inasmuchasthecylinder is not to be driven
by the bed during the entire stroke and isto
be driven at a constant speed after it ceases
to be driven by the racks, suitable constant-
speed mechanism must be provided. While
this mechanism may be varied within wide
limits, the eylinder-shaft 14 is preferably
provided with a gear 21, this gear being se-
cured to the shaft by a key or in any other
suitable manner. 'This gear constitutes a
driving mechanism for the eylinder, and it
will be noted that this gear is always con-
nected to the eylinder. The gear 21 may be
continuously driven in any suitable manner.
Preferably, however, this gear is constantly
in mesh with an intermediate 22, said inter-
mediate being mounted on a shaft 23, which
finds its bearing at one end in a bracket 25,
secured to the frame of the machine, and at
its other end in the machine-frame. While
this gear may be a stationary gear, if de-
sired, it is preferably mounted on an ecceen-
tric 24, which is carried on the shaft 23. The
purpose -of thus mounting the gear on an ec-
centric will be hereinafter explained.

In the machine shown the intermediate 22
is driven by a large gear 26, mounted on the
shaft 10, which is driven at a constant speed,
said gear preferably havingeut-away portions
27.  The intermediate 22 and the gear 26 are
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preferably provided with short curved racks
28 and 29, the teeth of which are enlarged for
a purpose to be desceribed. It may here be
stated, however, that these earved racks,
while deemed preferable, are not essential to
the operation of the machine and may be
omitted, if desired.

Inasmuch as the eylinder is not in contact
with the bed except during the printing op-
eration, means must be employed to separate
the eylinder and the bed during the period in
which they are out of contact, and this sepa-
ration is preferably, though not necessarily,
accomplished by raising the cylinder. The
cylinder-raising means may be of various
kinds. In the machine shown, however, the
cylinder-boxes 13 have connected to them
rods 30, which pass through sliding cross-
pieces 31, which are guided in ways in the
frame of the machine, said rods having nuts
32 on their lower ends. Suitable springs 33
are located in the frame, and these springs
operate through short push-rods 34 against
thelower sides of the cylinder-boxes. In the
cross-pieces 31 is journaled a rock-shaft 33.
On each side of the machine is located a pair
of toggles 36, the lower members of these tog-
gles being carried by this rock-shaft, the other
members being snitably mounted in the
frame. "The shaft 35 is provided with a rock-
arm 35', which is connected by a rod 37 to a
lever 88, said lever 38 carrying a bowl 39,
which engages a grooved cam 40, mounted on
the shaft 10, :

The construction just deseribed forms a
well-known form of eylinder raising and low-
ering mechanism and, specifically considered,
forms no part of the invention, as any other
suitable form of raising and lowering mech-
anism may be substituted therefor.

The shaft 35 is provided with an arm 41,
said arm being connected by a rod 42 to an
arm 43 on the shaft 23, which earries the ec-
centriec 24, before described.

The consfruction being as before described,
the operation is as follows, reference being
had to the diagrams shown in Figs. 3 to 6, in-
clusive: In the position of the parts shown in
Fig. 3 the crank is nearly on its center, and
consequently the bed has nearly completed
itsreturn stroke. At thistime the intermedi-

.ate 22, which has been described as constantly

in mesh with the gear 21 on the cylinder-shaft,
is in mesh with the teeth on the segmental
gear 26 and the eylinder is raised, so that
its segmental gear 16 is oat of mesh with the
rack 15 on the bed. The cylinder therefore
is being driven by the constant-speed gear-
ing 26, 22, and the gear 21, which has been
heretofore described as rigidly connected to
the cylinder through the medium of the eylin-
der-shaft. 'While theeylinderisthusdriven,
the bed under the influence of the crank
driving mechanisie finishes its movement to
the right to the point of reverse, reverses, and
begins its printing stroke. As it moves to

the left on its printing stroke its speed con-

stantly increases, and at the time when itg
speed becomes equal to or very closely ap-
proximates the speed which the cylinder has
under the influence of the constant-speed
gearing, which is preferably just before the
printing part of the stroke is reached, the
segmental gear 16 reaches such a position
that its enlarged teeth 20 run into mesh with
the enlarged teeth 19 on the rack 15, the cyl-

inder having in the meantime been lowered

by the operation of the raising and lowering
devices. As this oceurs the teeth on the seg-
mental gear 26 run out of mesh with the teeth
on the intermediate 22, so that the cylinder
now ceases to be driven by the constant-speed
mechanism, but has been picked up by and
is-under the control of the bed. By provid-
ing the enlarged teeth 19 and 20 any slight
backlash is provided for and a positive en-
gagement of the rack 15 with the segment. 16
is insured. It is of course possible toso time
the parts as to cause the rack 15 to engage
with the segment 16 without enlarging the
teeth; but the enlarged-tooth construction is
preferred, as any failure of the teeth to mesh
on account of a slight difference in speed be-
tween the bed and the cylinder is thus pro-
vided against. The position of the parts
just deseribed is shown in Tig. 4, in which
figure the enlarged teeth 19 and 20 have run
into mesh and the teeth on the segment 26
are about to run out of mesh with the teeth
on the intermediate 22. Assoon as this hap-
pens, which is immediately after the bed has
assumed control of the cylinder, the interme-

diate 22, which was driving the cylinder when

the constant-speed mechanism had control of
the cylinder, is driven by the cylinder-gear
21. The bed continues its printing stroke,
and after the printing operation is completed
and at the time when the speed of the bed
after it has passed the middle of its stroke
has decreased until it is again equal to the
constant-speed mechanism the gear 16 runs
out of mesh with the rack 15, so that the eyl-
inder is no longer driven by the bed. Imme-
diately beforethisoccurs, however, the eurved
rack 29 on the gear 26 runs into mesh with
the curved rack 28 on the intermediate 22,
the teeth on these racks being eilarged to
provide for an easy and sure engagement for
the same reason that the eniarged teeth 19
and 20 are provided. The position of the

parts referred to is shown in Fig. 5. The bed-

being now free from the c¢ylinder continues
its stroke, reverses, and returns, the eylinder

having in the meantime been raised by the

raising and lowering devices and being held
out of contact with the bed until the bed com-
pletes its stroke to the right, reverses, and
again returns to printing position.

While the gear 26 and intermediate 22 can

be constructed so that the eylinder may be

raised and-lowered sufficiently to insure the
disengagement between the rack 15 and the
gear 16 without causing the gear 26 and-in-
termediate 22 to pass out of mesh, in the
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preferred construction the intermediate 22
will be mounted ashasbeen beforedeseribed—
that is, itgshaft carries an eccentrie,on which
the gear runs. When, therefore, the raising
and lowering devices operate to raise and
lower-the eylinder, the movement of the shaft
35, on which the lower members of the tog-
gles are mounted, is transmitted to the ec-
centric through the arms 41 and 43, the con-
neeting-rod 42, and theshaft 23. Astheecyl-
inder moves up, therefore, the intermediate

22 is caused to follow it, the direction of
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movement being preferably diagonal, so asto
in no way disturb the mesh befween the teeth
on the intermediate 22 and the teeth on the
segmental gear 26. When the eylinder is
lowered by straightening the toggles, the same
connections operate to insure the lowering
of the intermediate 22 with the cylinder. A
simultaneous movement of the cylinder and
the intermediate is therefore provided for.

It will be seen that by the construction de-
seribed a mechanism is providedin which the
bed is driven by a variable-speed mechanism,
in which the eylinder is driven in absolute
synchronism with the bed daring a portion of
the printing stroke, in which the eylinder is
driven by a constant-speed driving mechan-
ism during that part of the printing stroke
when it is notdriven in synchronism with the
bed, in which the transfer of the cylinder
from one driving mechanism to another is ef-
fected considerably before the bed reaches
the end of its stroke, and consequently while
both the bed and the cylinder are running af
a high speed, in which the variable-speed
mechanism which drivesthe bed and cylinder
is relieved of the necessity of driving the cyl-
inder except during the printing part of the
one stroke of the bed, thereby enabling the
machine to run at very high speeds, and in
which the driving ‘connections are rigidly se-
cured to the cylinder at all times, thusavoid-
ing the use of clutches or similar intermedi-
ate devices. ' ‘

I am aware that it is not new in a bed-and-
eylinder printing-machine to provide a cylin-
der with two segments, one of which meshes
with a register-rack on the bed and the other
of which operates in connection with what
maybetermed a“constant-speed” mechanism
to drive the cylinder while the bed is making
its reverse stroke, the cylinder passing under
the control of the constant-speed mechanism
when the bed is nearly at the end of its print-
ing stroke, the bed being driven by a erank
mechanism. An instance of such a constroe-
tion is shown in the patent to Potter, No.
131,702, issued September 24, 1872. In this
patent, however, the purpose aimed at is to-
tally different from that which is accom-
plished by my invention. The Potter con-

struction has for its object to utilize as much
of the surface of the cylinder as is possible
forimpression purposes, and at thesametime
to make the cylinder as small as possible. In
this construction, therefore, the segment by

which the cylinder is driven from the rack on
the bed remains in mesh with that rack until
the bed has almost entirely completed its
stroke. 'When the bed in the Potter con-
struction has completed its stroke, the short
segmental rack on the cylinderrunsinto mesh
with a constant-driving mechanism which op-
erates to drivethe eylinderat very slowspeed,
thus turning it through only aslight distance
of are. The cylinder, therefore, is driven at
a variable speed during nearly the entire
printing stroke and the strain due to speed-
ing up and slowing down the eylinder during
this stroke is entirely borne by the variable-
speed driving mechanism. Inasmuch asPot-
ter’s purpose is to make his eylinder as small
as possible and to utilize as much of its sur-
face for impression purposes as is possible,
the constant-speed mechanism takes the eyl-
inder as near the end of the stroke as possi-
ble, for the slower the eylinder can be driven
by the constant-speed mechanism the shorter
the low side needs to be. In this construec-
tion, therefore, there is no gain in the speed
of the machine and the strains on the driving
mechanism are not relieved.

The purpose of the present invention and
the problem solved by it are entirely different,
as it aims both to increase the speed of the
machineand to relieve the driving mechanism
as far as possible from the strains resulting
from speeding up and slowing down the eyl-
inder. In constructions embodying the in-
vention, therefore, the constant-speed mech-
anism must take the cylinder as early as pos-
sibleafter the printing operation is completed
and while the eylinder is running at a high or
considerable speed inorder that the machine
may be run at as high a speed as possible
and the variable-speed mechanism berelieved
from the necessity of driving the eylinder as
soon as possible after the printing operation
is completed.

It is to be understood that the means by
which this invention is carried into effect can
be varied widely in many particulars. The
invention is not therefore to belimited to the
specific construction described in the forego-
ing specification and illustrated in the accom-
panying drawings, but is to be regarded as
embracing all such modifications and changes
as fall within the spirit and scope of the in-
vention.

‘What I claim is~-

1. Inabed-and-cylinder printing-machine,
the combination with a bed reciprocating in a
rightline, of a continuously-rotating eylinder,
means for driving the bed at the described
variable speed, means for driving the cylin-
der in synchronism with the bed during a
part only of the printing stroke, a gear rig-
idly connected with the cylinder and having
teeth on its periphery, asecond gear by which
the first gear is intermittently driven, and a
constant-speed mechanism operating to drive
the second gear and through it the eylinder,
the cylinder being transferred from the va-
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riable-speed mechanism tothe constant-speed
mechanism while it is runningat a consider-
able speed and before the bed reaches the
end of its stroke, substantially as deseribed.

2. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed, of a
continunously - rotating cylinder, means for
driving the bedata variablespeed, means for
driving the c¢ylinder in synchronism with the
bed during a part only of the printing stroke,
a gear rigidly connected with the eylinder
and having teeth on its periphery, a second
gear in constant mesh with the first gear, and
a constant-speed mechanism operating to in-
termittently drive the second gear and
through it the eylinder, the cylinder being
transferred from the variable-speed mechan-
ism to the constant-speed mechanism while it
is running at a considerable speed and before
the bed reaches the end of its stroke, sub-
stantially as described.

3. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed, of a
continnously-rotating multirevolution-cylin-
der, means for driving the bed at a variable
speed, means for driving the eylinder in syn-
chronism with the bed during a part only of
the printing stroke, a gear rigidly connected
with the cylinder and having teeth on its pe-
riphery, a second gear by which the first gear
is intermittently driven, a constant-speed
mechanism operating to drive the second gear
and through it the eylinder, the cylinder be-
ingtransferred from the variable-speed mech-
anism to the constant-speed mechanism while
it is running at a considerable speed and be-
fore the bed reaches the end of its stroke,
and means for separating the bed and eylin-
der during the return stroke of the bed, sub-
stantially as described.

4. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
a continuously-rotating multirevolution-cyl-
inder, means for driving the bed at a vari-
able speed, means for driving the eylinderin
synchronism with the bed duringa part only
of the printing stroke,a gear rigidly connected
with the eylinder and having teeth on its pe-
riphery, a second gear by which the first gear
is intermittently driven, a constant-speed
mechanism operating to drive the second gear
and through it the cylinder, the cylinder be-
ing transferred from the variable-speed mech-
anism to the constant-speed mechanism while
it is running at a considerable speed and be-
fore the bed reaches the end of its stroke, and
raising and lowering devices for the cylinder,
substantially as deseribed.

5. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
a continuously-rotating multirevolution-cyl-
inder, means for driving the bed at a vari-
able speed, means for driving the eylinderin
synchronism with the bed during a part only
of the printing stroke,a gearrigidly connected
with the cylinder aud having teeth on its pe-
riphery, a second gear in constant mesh with

ot

the first gear, a constant-speed mechanism
operating to intermittently drive the second
gear and through it the ¢ylinder, the cylin-
der being transferred from the variable-speed
mechanism to the constant-speed mechanism
while it is running at a considerable speed
and before the bed reaches the end of its
stroke, and raising and lowering devices for
the cylinder, substantially as described.

6. Inabed-and-cylinder printing-machine,
the combination with a bed reciprocating in
a right line, of a continuously-rotating cyl-
inder, means for driving the bed at the de-
scribed variable speed, means for driving the
cylinder from the bed during a part only of
the printing stroke, a gear rigidly connected
to the cylinder and having teeth on its pe-
riphery, a second gear operating to intermit-
tently drive the first gear, and a constant-
speed mechanism operating to drive the sec-
ond gear and through it the cylinder,the cylin-
der being transferred from the bed to the con-
stant-speed mechanism while it is running at
considerablespeed and before the bed reaches
the end of its stroke, substantially as de-
seribed.

7. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
a continuously-rotating cylinder, means for
driving the bed at a variable speed, means
for driving the cylinder from the bed during

-a part only of the printing stroke, a gear rig-

idly connected to the cylinder and having
teeth on its periphery, a second gear con-
stantly in mesh with the first gear, and a con-
stant-speed mechanism operating tointermit-
tently drive the second gear and through it
the cylinder, the cylinder being transferred
from the bed to the constant-speed mechan-
ism while it is running at considerable speed
and before the bed reaches the end of its
stroke, substantially as described.

8. Ina bed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
a continuously-rotating multirevolution-cyl-
inder, means for driving the bed at a variable
speed, means for driving the cylinder from
the bed during a part only of the printing
stroke, a gear rigidly connected to the cylin-
der and having teeth on its periphery, a sec-
ond gear oporating to intermittently drive the
first gear, a constant-speed mechanism oper-
ating to drive the second gear and through it
the cylinder, the cylinder being transferred
from the bed to the constant-speed mechan-
ism while it is running at considerable speed
and before the bed reaches the end of its
stroke, and means for separating the bed and
cylinder during the return stroke of the bed,
substantially as described.

9. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
a continuously-rotating multirevolution-cyl-
inder, means for driving the bed at a variable
speed, means for driving the eylinder from
the bed during a part only of the printing
stroke, a gear rigidly connected to the eylin-
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derand havingteeth on its periphery, a sec-
ond gearoperating to intermittently drive the
first gear, a constant-speed mechanism oper-
ating to drive the second gear and through it
the cylinder, the cylinder being transferred
from the bed to the constant-speed mechan-
ism while it is running at considerable speed
and before the bed reaches the end of its
stroke, and raising and lowering devices for
the eylinder.

10. In a bed-and-cylinder printing - ma-
chine, the combination with a reeciprocating
bed, of a continuously-rotating multirevolu-
tion-eylinder, means for driving the bed ata
variable speed, means for driving the cylin-
der from the bed during a part only of the
printing stroke, a gear rigidly connected to
the cylinder and having teeth on its periph-
ory, a second gear constantly in mesh with
the first gear, a constant-speed mechanism
operating to intermittently drive the second
gear and through it the cylinder, the cylin-
der being transferred fron the bed to the con-
stant-speed mechanism while it is running at
considerable speed and before the bed reaches
the end of its stroke, and raising and lowering
devices for the cylinder, substantially as de-
seribed.

11. In a bed-and -cylinder prinling - ma-
chine, the combination with a reciprocating
bed, of a continuously-rotating cylinder,
means for driving the bed at a variable speed,
means for driving the eylinderinsynchronism
with the bed during a part only of the print-
ing stroke, a gear rigidly connected to the
cylinder and having teeth on its periphery, a
second gear in constant mesh with the first
cear, and- a constantly - running segmental

gear operating to drive the second gear dur-

ing the time when the eylinder is not driven
by the variable-speed mechanism, substan-
tially as deseribed.

12. In a bed-and-cylinder printing - ma-
chine, the combination with a reciproeating

bed, of a continuously-rotating cylinder,

means fordriving the bed at a variable speed,
means for driving the cylinder from the bed
during a part only of the printing stroke, a
gear rigidly connected with the cylinder and
having teeth on its periphery, a second gear
in constant mesh with the first gear, and a
constantly-running segmental gear operating
to drive thesecond gear during the time when
the eylinder is not driven by the bed, sub-
stantially as described.

13. In a bed-and-cylinder printing- ma-
chine, the combination with a reciprocating
bed, of a continuously-rotating multirevolu-
tion-cylinder, means for driving the bed ata
variable speed, means for driving the eylin-
der in synchronism with the bed during a part
only of the printing stroke, a gear rigidly con-
nected to the ¢ylinder and having teeth on its
periphery, a second gear in constant mesh
with the first gear, a constantly-running seg-
mental gear operating to drive the second
gear during the time when the eylinder is not

driven by the variable-speed mechanism, and
raising and lowering devices for the cylinder,
substantially as deseribed.

14. In a bed-and-cylinder printing-ma-
chine, the combination with a reciprocating
bed, of a continuously-rotating multirevolu-
tion-cylinder, means for driving the bed ata
variable speed, means for driving the eylin-
der from the bed during a part only of the
printing stroke, a gear rigidly connected with
the eylinder and having teeth on its periph-
ery, a second gear in constant mesh with the
first gear, a constantly-running segmental
gear operating to drive the second gear dur-
ing the time when the cylinder is not driven
by the bed, and raising and lowering devices
for the cylinder, substantially as described.

15. In a Dbed-and-ecylinder printing-ma-
chine, the combination with a reeiprocating
bed having a rack, of means for driving it at
a variable speed, a cylinder having a seg-
mental gear meshing with the rack, whereby
the eylinder is driven by the bed during a
part only of its printing stroke, a driving-
gear rigidly connected to the cylinder, an.in-
termediate with which said gear is constantly
in mesh, and a constantly-running segmental
gear for driving the intermediate, substan-
tially as deseribed.

16. In a bed-and-cylinder printing-ma-
chine, the combination with a bed recipro-
cating in a right line, of a crank mechanism
for driving it at the desceribed variablespeed,
a rack on the bed having its teeth at its for-
ward or engaging end enlarged, a cylinder
having a segmental gear which has similarly-
enlarged teeth, and a constant-speed mech-
anism for driving the eylinder when it isnot
driven by the bed, the cylinder being trans-
ferred- from the bed to the constant-speed
mechanism while it is running at a consider-
able speed and before the bed reaches the
end of its stroke, substantially as described.

17. In a bed-and-cylinder printing-ma-
chine, the combination with a bed recipro-
cating in a right line, of a erank mechanism
for driving it at the described variable speed,
a continuously-rotating cylinder, means for
driving it in synchronism with the bed dur-
ing a part of the printing stroke, and a con-
stant-speed mechanism for driving the eylin-
der when it is not driven by the bed, said
mechanism ineluding a segment and a gear,
said segment and gear carrying supplemen-
tary curved racks with enlarged teeth, the
eylinder being transferred from the variable-
speed mechanism to the constant-speed mech-
anism while it is running at a considerable
speed and before the bed reaches the end of
its stroke, substantially as described.

18. The combination with a bed recipro-
cating in a right line, of a crank mechanism
for driving it at the described variable speed,
a rack thereon having its forward or engag-
ing teeth enlarged, a cylinder having a seg-
mental gear thereon, said gear having corre-
spondingly-enlarged teeth, the rack and the
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gear operating to drive the cylinder during
a part of the printing stroke of the bed, and
a constant-speed mechanism for driving the
cylinder when it is not driven by the bed,
said constant-speed mechanism including a
gear and a segment, said gear and segment
carrying supplementary curved racks having
enlarged teeth, substantially as described.
19. The combination with a reciprocating
bed, of a crank mechanism for driving it, a
rack thereon having its forward or engaging
teeth enlarged,a continnously-rotating multi-
revolution-cylinder having a segmental gear
thereon, said gear having correspondingly-
enlarged teeth, the rack and the gear oper-
ating to drive the cylinder during a part of
the printing stroke of the bed, a constant-
speed mechanism for driving the cylinder
when it is not driven by the bed, said con-
stant-speed mechanism including a gear and
a segment, said gear and segment carrying
supplementary curved racks having enlarged

teeth, and raising and lowering devices for-

the eylinder, substantially as desecribed.

20. In a bed-and-cylinder printing-ma-
chine, the combination with a continuously-
rotating cylinder, of a reciprocating bed, a
crank mechanism for driving the bed, rack-
and-gear mechanism between the bed and
cylinder, whereby the bed drives the cylin-
der during a part only of its printing stroke,
a gear rigidly connected to the eylinder, a
second gear in mesh with the first gear, rais-
ing and lowering devices for the ¢ylinder and
first gear, raising and lowering devices for
the second gear, and means for driving the
second gear at a constant speed when the
cylinder is disengaged from the bed, the cyl-
inder being transferred from the bed to the
constant-speed gear while the cylinder is run-
ning at a considerable speed and before the
bedreachesthe end of its stroke,substantially
as described.

21. In a bed-and-cylinder printing-ma-
chine,the combination with a continuously-ro-
tating multirevolution-eylinder, of a recipro-
cating bed, a ecrank mechanism for driving the
bed, rack-and-gear mechanism between the
bed and eylinder, whereby the bed drives the
cylinder during a part only of its printing
stroke,a gearrigidly connected toithe cylinder,
a second gear in mesh with the first gear, rais-
ing and lowering devices for the cylinder and
first gear, raising and lowering devices for
the second gear, and means for driving the
second gear at a constant speed when the cyl-
inder is disengaged from the bed, the cylin-
der being transferred from the bed to the con-
stant-speed gear while the eylinder is running
at a considerable speed and before the bed
reaches the end of its stroke, substantially as
described. ‘

22. In a bed-and-cylinder printing-ma-
chine, the combination with a reciprocating
bed, of a erank mechanism for driving it, a
continuously-rotating multirevolution-cylin-
der, rack-and-gear mechanism between the

bed and the cylinder, whereby the bed drives
the eylinder during.part only of its printing
stroke, a gear rigidly connected to the cylin-
der, a second gear, means for simultaneously
raising and lowering the eylinder and the two
gears, and means for driving the second gear
at a constant speed when the eylinder is dis-
engaged from the bed, the cylinder being
transferred from the bed fothe constant-speed
gear while the cylinder is running at a con-
siderable speed and before the bed reaches
the end of its stroke, substantially as de-
seribed.

23. The combination with a cylinder, of a
gear by which the eylinder is rotated, a second
gear for rotating the cylinder-gear, raising
and lowering devices for the cylinder, and in-

“dependent raising and lowering devices for
‘the second gear, substantially as described.

24. The combination with a eylinder, of a
gear by which the eylinder is rotated, a second
gear for rotating the cylinder-gear, a shaft,
raising and loweting-devices for the cylinder
operated fromsaid shaft, independentraising
and lowering devices for the second gear and
means also operated from said shaft whereby
said raising and lowering devices for the sec-
ond gear are operated, substantially as de-
seribed. .

25. The combination with a cylinder, of a
gear for rotating the same, a second gear for
rotating the eylinder-gear, an operating-gear
for rotating the second gear, raising and
lowering devices for the cylinder, independ-
ent raising and lowering devices for the sec-
ond gear, said raising and lowering devices
operating to move the gear on a diagonal line,
whereby it.is retained in mesh both with the
cylinder-gear and the operating - gear, sub-
stantially as described.

26. The combination with a eylinder, of a

gear mounted on the shaft thereof, a second .

gear for rotating the cylinder-gear, raising
and lowering deviees for the c¢ylinder, a shaft
from which these devices are operated, rais-
ing and lowering devices for the second gear,

“a shaft for controlling these raising and low-

ering devices, and connections between the
two shafts whereby the raising and lowering
devicesare simultaneously operated,substan-
tially as described.

27. In a bed-and-cylinder printing-ma-
chine, the combination with a reciprocating
bed, of a crank mechanism for driving it, a
rack on the bed, a multirevolution continu-
ously-rotating cylinder, a segment meshing
with the rack on the bed, whereby the eylin-
der is driven by the rack during a part of the
printing stroke of the bed, a gearrigidly con-
nected to the cylinder, raising and lowering
devices for the cylinder and the gear, a sec-
ond gear constantly in mesh with the first
gear, raising and lowering devices for said
second gear, connections between the raising
and lowering'devices for said second gearand
the raising and lowering devices for the cyl-
inder and gear, whereby they are simultane-
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ously operated, and a segmental gear on the
crank-shaft for driving the second gear dur-
ing the time when the eyhnder is not driven
by the bed, substantially as described.

28. In a bed-and-cylinder printing-ma-
chine, the combination with a reeiprocating
bed, of a erank mechanism for driving it, a
multirevolution continuously-rotating cylin-
der codperating therewith, a rack on the bed
having the teeth on its forward or engaging
end enlarﬂed, a segment on the cylinder en-

gaging the rack and having the teeth at its
en(ra(rm(r end similarly enldr"ed, a gear rig-
1d]y connected to the eylinder-shaft, a second
gear with which the first gear is constanbly
in mesh, raising and lowering devices for the
cylinder and the gear on its shaf t, raising and

lowering devices for the second gear, connec-
tions between the two sets of raising aud low-
ering devices whereby they are 51m111tane-
ously operated, a segmental gear mounted on
the crank-shaft for dmvmo* the second gear
when the eylinder is disen gnged from the bed,
the segmental gear and the second gear hav-
ing supplementfu'y curved racks “with en-
lawed teeth, substantially as desecribed.

In tesblmony whereof I have hereunto set

my hand in the presence of two subseribing
witnesses. _
TIIOMAS M. NORTII.
Witnesses:
F. W. II. CrRANE,
I.. RorHM.
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