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To all whom it may concermn:

Beit known thatI, Lutagr C. CROWELL, &
citizen of the United States, residing at New
York, county of Kings,and State of New York,
have invented certain mew and useful Im-
provements in Bed-and-Cylinder Printing-
Machines, fully described and represented in
the following specification and the accom-
panying drawings, forminga partof the same.

T'his invention relates to certain improve-
mentsin bed-and-cylinderprinting-machines,
and more particularly to that class of ma-
chines in which a reciprocating bed codper-
ates with a cylinder which revolves continu-
ously in the same direction. In this class of
machines it is necessary in order to effect reg-
istry and produce good results in printing
that the cylinder and bed move in exact syn-
chronism during that part of the stroke of the
bed in which the
1t is usual, therefore, to drive the cylinder
trom the bed, as by a rack-and-gear connec-
tion, during a considerable part of the move-
ment of the bed, which of course produces
exact correspondence in movement between
the cylinder and the bed, and to cause the
printing to be done while the cylinder is so
driven. -~ When the cylinder is disengaged
from thebed, which disengagement may be ef-
fected in various ways, it is driven by an aux-
iliary mechanisin which takes the cylinder
and revolves it contintously in the same di-
rection until it is again taken by the bed.
The disengagement of -the cylinder and bed

and their reéngagement may be effected in |

various ways, though in machines of the multi-
revolution type it is usual to accomplish it by
raising and lowering the eylinder at appro-
priate times.

In machines of the character under consid-

eration the mechanism which drives the bed,
in order to make a machine which is efficient
so far as product -is concerned, should be of
such a character as to drive it ata high speed
during so much of the stroke as is possible

~and yet act to slow it down, bring it to a full

50

stop at the point of reverse, start it on its
return stroke, and bring it again up to its full
speed as expeditiously as possible. |

The peculiar movements which the bed re-

printing is accomplished.

—_—

| quires can be effectively given to it by means

of a crank mechanism or by mechanisms op-

| erated by or producing a movement which is

similar to that produced bya crank mechan-
ism. The movement produced by a crank
mechanism is, however, as is well known, at
no time constant, and the movement of the
bed produced by it 'is of course at no time
constant. The bed constantly increases in
speed from the point of reverse up to the mid-
dle of its stroke and then constantly decreases
to the point of reverse at the other end of the
stroke. If the cylinder and the bed remain
in engagement during the entire or nearly the

‘entire stroke of the bed and the crank-driv-

ing mechanism, therefore, be compelled to
drive at varying speeds not only the heavy
bed through its entire stroke, but has imposed
upon it the additional task of driving a heavy
cylinder, which also must move at varying
speeds, since it isdriven through the bed and
corresponds thereto in its movement, the
straln produced upon the driving mechanism
18 excessive and causes great wear and tear
upon the machine. While, therefore, it is
very desirable in order to produce the neces-
sary exact register to drive the cylinder from
the bed during the printing operation, it is
also desirable to relieve the bed and the

~crank mechanism which drives it from the
-necessity of driving the cylinder except dur-
-1ng the printing operation—that is, the cyl-
‘inder should be disengaged from the Dbed

as soon as possible after the .completion of
the printing operation and held out of en-
gagement therewith until the printing opera-
tion is to again begin, when the bed and cyl-
inder should again be brought into engage-
ment. The crank driving mechanism is thus
only required to drive the cylinder during a
small part of the complete reciprocation of
the bed and at the time when there is the
least variation in movement due to the char-
acteristics of the said crank mechanism. To
produce an effective machine, however, it is
necessary that the cylinder and bed be en-
abled to engage and disengage at high speeds
and to accomplish this without shock or jar,

| which, especially in high-speed mechanisms,
would be very injurious to the entire ma-
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chine. To effect this result, it is of course | of the intermediate devices by means of which
the eylinder is secured to and released from

obvious that the cylinder must be caused to
move, when it reéngages the bed, at a rate of
speed which corresponds exactly tothat which
the bed has at that time.

IHeretofore it has been considered 1imprac-
tical to disengage a cylinder which revolves
continuously in the same direction from the
bed and cause it to reéngage with the bed at
high speeds, because of the resulting shock
or jar, which, as has been before said, is ex-
ceedingly injurious to the machine. It has
been necessary, therefore, to maintain the
cylinder in engagement with the bed during
a much longer period of time than was nec-
essary to accomplish the printing. In fact,
the bed and ecylinder in machines in which
the cylinder revolves continuously in the
same direction have remained in engagement

until the bed was practically at the end of its |

stroke, at which time disengagement and re-
engagement presented little difficulty. This
long engagement of the bed and cylinder has
resulted in causing a great strain upon the
driving mechanism, which 1s compelled not
only to drive both the bed and eylinder dur-
ing the printing operation, when the speed
is more nearly constant than at other times,
but also during the periods when the speed
of these parts must be constantly increased
and diminished, and has also resulted in lim-
iting to a very considerable degree the speed
at which the machine was run.

It is the object of this invention to produce |

a printing - machine embodying a cylinder
continuously revolving in the same direction
and a reciprocating bed in whieh the bed may
be operated by a crank mechanism or other
similar mechanism operating at varying
speeds and in which the eylinder is driven'in
synchronism with the bed only during sub-
stantially the printing operation and there-
after by an auxiliary mechanism which main-
tains the cylinder after its disengagement
from the bed at a constant speed which 1s
equal to the speed 1t had when it was disen-
ocaged from the bed until it again reéngages
with the bed and to accomplish this transfer
from one driving mechanism to the other at
high speeds and by means of intermediate
devices which enable the transferring opera-
tion to be effected without shock or jar orany
injurious strain upon the machine.

With these and other objects in view the
invention consists 1n certain constructions,
parts, improvements, and combinations, as
will be hereinafter described and more fully

pointed out in the claims hereunto appended. |

In the accompanying drawings, which con-
stitute a part of thisspecification and in which
like letters and figures of reference indicate
the same parts, Iligure 1 representsin side ele-
vation so much of one of the several types of

bed-and-cylinder printing-machines embody-

ing my invention as is necessary to enable the
invention to be clearly understood. Iigs. 2

the constant-speed mechanism.

In this embodiment of the invention the
frame of the machine, which is marked A, 1s
diagrammatically illustrated by dotted lines.
The bed is preferably directly reciprocated
by a mechanism ordinarily known in the art
as a ‘‘railroad-gear,” the said gear being

marked B and engaging racks C and D, re-

spectively, mounted on the bed and the frame
of the machine. The said railroad-gear is
operated by a crank-arm E, (shown in dotted
lines in Fig. 1,) mounted on the shaft I*.  "T'he
crank-arm E and the railroad-gear before re-
ferred to are connected by meéans of the ordi-
nary yoked connecting-rod, (herein shown in
dotted lines and marked E'.) The shaft If
also carries a power-wheel or large gear G,
through which power is transmitted to the
shaft in any usual manner. While this con-
struction affords a convenient and effective
means for reciprocating the bed, it 1s to be
understood that the invention is not to be con-
sidered asin any way limited thereto, as many
other forms of wvariable-speced mechanism
might be used for this purpose.

The bed, which reciprocates in the usual
ways, is provided with a rack N°, which en-
cages at suitable times with a eylinder N°,
suitably sceured to the cylinder-shaft, the
said shaft being marked I and the cylinder
thereon being marked I11.

In the type of machine shown the cylinder-
shaft I is journaled in suitable sliding boxes
of a usual construction, which are mounted
in standards K on the frame of the machine.
The cylinder-gear N%is engaged with and dis-
engaged from the rack N° on the bed by means
of suitable raising and lowering mechanism
of an ordinary type. Such raising and lower-
ing mechanism is in the interest of clearness
indicated in dotted lines in Fig. 1. It con-
sists of rods 1, connected toa cross-bar 2, said
cross-bar 2 being lowered by toggles 3 and
the eylinderand cross-bar being raised by the
usualsprings. (Notshown.) Thetogglesare
made and broken by a link 4, which 1s oper-
ated from a pivoted lever 5, said lever being
controlled in its movements by a cam on the
shaft If. |

The large gear or power wheel G, before re-
ferred to, engages with a suitably-mounted
intermediate G', which in turn meshes with

“a gear 1., loosely mounted on the cylinder-

shaft I, before referred to. As the gear &
runs at a constant speed, it will be under-
stood that the train of gearing just referred
to will also be continuouslyoperating at acon-
stant speed, which speed is less than the high-
est speed which the bed has under the infla-
ence of the erank mechanism and is of course
oreaterthan itslowestspeed. Whilethistrain
of gearing forms an eflicient constant-speed
mechanism, it is to be understood that any
other mechanism which would form a con-

and 3 are detail views illustrating the action | stant-speed device might be used, as the in-
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vention is by no means limited to any par-
ticular means for producing constant speed.

The gear L has a boss or hub L/ extending
inwardly therefrom, which boss or hub is pro-

vided with a suitable feather or feathers L2

Sliding on the hub or boss I and connected
thereto by the feathers L% before referred to,
1s a member M of a sliding elutch which, forms
apartofanintermediate mechanism by which
the cylinder when it is disconnected from the
bed is connected to the constant-speed gear-
ing before referred to. This member M is
provided with a grooved collar M’, which is
engaged by pins N', mounted on the arms N
of a yoke which constitutes one of the arms
of a bell-crank lever. This bell-erank lever
Is preferably pivoted on a pivot N2, supported
in any suitable manner,
as supported on a bracket N3 mounted on the
frame of the machine. The otherarm, N4, of
the bell-crank lever (clearly shown in dotted
lines in Fig. 8) is connected by a rod or bar
O to one of the arms p? of a three-armed lever
P, which is suitably mounted on the frame of
the machine. The three-armed lever P is
pivoted at P’ and has one of its arms, as p/,
bearing upon a suitable spring S, which is
compressed by the movement of the lever,
hereinafter to be deseribed. The other arm,

30 p°, of the lever P is connected toa sliding bar
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road-gearinanobviousmanner.

R, which is preferably formed with a yoke
R', which yoke embraces the shaft I of the
large gear G. The sliding bar carries a stud
%, which stud bears upon and is operated by
a suitable cam T and also mounted on the
shaft I, before referred to. The cam and the
connected devices automatically operate at
the desired times to shift the clutch member
M and lock the eylinder to and disengage it

from the constant-speed mechanism, as will -

be described. |

T'he clutech member M, before referred to,
1s provided with a plate M2, which carries a
series of pins 1. These pins are preferably
four in number, although the number of pins
may be varied as desired. The gear Nis pro-
vided with a series of sockets 2, correspond-
ing in number to the number of the pins 1.

T'he construction being as above described,
the operation is as follows, reference being
had to IFig. 1: Power being applied to the gear
or power wheel Gin any suitable manner, as
by.a driving-pinion, (not shown,) it is caused
torevolve. 'Thecrank E will be revolved and
the bed will be reciprocated through the rail-
At the same
time the intermediate G’ will be revolved,
and as the clutech member M has been shifted

so that the pins 1 are engaging the sockets or

recesses 2 in the cylinder-gear N the cylinder
will be under the control of and be revolved
by the constant-speed gearing.
the bed under theinfluence of the crank driv-
ing mechanism will increase as the crank is
moving from its position on the center, as
shown in Fig. 1, toward the position in which
it will stand in a vertical line passing through

It is herein shown

‘The speed of |

the axis of the shaft F, at which time its
speed and the speed of the bed will have
reached the maximum. When or shortly be-
fore the bed under the influence of the in-
creasing speed of the crank attains the speed

‘which the e¢ylinder has under the control of

the constant-speed mechanism or gearing
(which will be at about the time the crank
has completed, say, one-eighth of a revolu-
tion,)theraising and lowering mechanism will
be operated to lower the cylinder and bring
the gear N° into position to be engaged by the
rack N°. At about this time the low part of

70
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the cam T comes opposite the stud R?, and

the spring S will operate to throw the three-
armed lever, rock the bell-crank N, and cause

the clutech member M to slide on the hub L/

of the gear L, thereby withdrawing the pins
1 from the recesses 2, and thusdisconnecting
the cylinder from the constant-speed mech-
anism. Thecylinderis now wholly under the
control of and is operated by the bed, and
exact synchronism of movement between the
two being thussecured the printing operation
takes place. After the ecrank passes the ver-
tical line referred to in the preceding para-
graph its speed and the speed of the bed will
begin to decrease. When the speed of the
bed and the cylinder (which is then, as has
been before said, entirely under its control)
has decreased underthe influence of the crank
mechanism until it again coincides with the
Speed of the constant-speed mechanism,
which will beat about the time that the crank
has moved one-eighth of a revolution from
the vertical line referred to, by which time
the printing operation has been conecluded,
theraising and lowering mechanism operates
toraise the cylinder and disengage the gear N°
from the rack N°. At the same time thecam T
operates upon the stud R?of the sliding bar R
and rocks the three-armed lever P against the
tension of the spring S. This movement of
thethree-armed lever through the connecting-

rod O rocks the bell-crank N, causes the mem-

ber M to slide upon the hub L' of the gear 1.,
and brings the pins 1 into engagement with
the recesses 2, thereby locking the cylinder to
the gear L, it being remembered that the
member M is connected to the hub of the gear
L by splines or feathers I.2. The c¢ylinder is
now locked to the constant-speed mechanism
and will be continuously revelved by it at a
constant speed. The bed, which is now dis-
engaged from thecylinder, continues on with
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a constantly-decreasing speed to its point of -

reverse, reverses, makes its return stroke,
and again reverses. As it reaches the point
where its speed coincides with that of the
constant-speed mechanism and the printing
operation is to again take place the raising
and lowering mechanism is operated tolower
the cylinder, and the low part of the cam T,
comingoppositethestud R? permitsthespring

S torock the three-armed lever and disengage

the pins 1 of the member M from the sockets

| 2 1n the cylinder-gear. The cylinder is now
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again disengaged from the constant-speed | driving the bed at varying speeds, means for

mechanism, is wholly under the control of the
bed, and therefore is and will be operated ex-
actly in synchronism with the bed, and this
operation will continue until the printing op-
eration is completed, at which time the en-
caging and disengaging operations are re-
peated. |

For the sake of convenience in illustration
the invention has been shown as embodied in
a continuous-revolution press of the three-
revolution type wherein the cylinder is con-

nected with and disconnected from the bed by

means of araising and lowering mechanism.
It is to be understood, however, that the in-
vention is by no means limited to a machine
of this deseription, but is applicable to and
may be used with any type of bed-and-cylin-
der press employing a c¢ylinder which rotates
continuously in the same direction and oper-
ates in connection with a reciprocating bed,
and this whether the eylinder and bed be con-
nected or disconnected by means of a raising
and lowering mechanism or any other device.

It is to be understood that while the clutch
deseribed is a convenient and effective form
of intermediate connection by which the cyl-
inder is connected to and disconnected from
the constant-speed mechanism the invention
is by no means limited to this or any particu-
lar form of clutch. Any device which 18
auxiliary to the constant-speed mechanism,
which is intermediate the cylinder and the
constant-speed mechanism, and which will
operate to connect the cylinder to and dis-
connect it from the constant-speed mechan-
ism falls within this invention.

In general it is to be understood that this
invention is not limited in its scope or appli-
cation to the specific details of construction
which have been described in the foregoing
specification. The construction described 1s
an effective one for carrying out the desired
operation; but many changes may be made
therein and many other constructions sub-
stituted for those described without depart-
ing from the spirit or scope of the invention,
which is generic in 1ts nature.

What I claim 1s—

1. In a bed-and-cylinder printing-machine
the combination with & reciprocating bed, of
means for driving it at varying speeds, a cyl-
inder continuously rotating in the same diree-
tion, means for driving the c¢ylinder in syn-
chronism with the bed during a part of one

stroke, a constant-speed mechanism for driv-.

ing the cylinder when it is not driven 1n syn-
chronism with the bed, auxiliaryintermediate
devices belween the constant-speed mechan-

ism and the cylinder, said devices being op-

erable to connect the cylinder to and discon-
nect it from the constant-speed mechanism at
substantially the times when the two speeds
coincide, substantially as described.

2. Inabed-and-cylinder printing-machine,
the combination with a reciprocating bed and
a constantly-rotating cylinder of means for

driving the cylinder in synchronism with the
bed during substantially the printing period,
means fordriving the cylinder during the non-
printing period at a constant speed which is
approximately equal to the printing speed,
and auxiliary devices intermediate the cylin-
derand the constant-speed mechanism where-
by the eylinder may be connected to and dis-
connected from said mechanism. |

3. The combination with a reciprocating
bed driven at varying speeds, of a cylinder
continuously rotating in the same direction,
said cylinder being driven by the bed during
substantially the printing operation, said cyl-
inder and bed being disconnected during sub-
stantially the non-printing period of the move-
ment of the bed, mechanism for rotating the
cylinder at a constant speed which is approxi-
mately equal to the speed given it by the bed

70

75

30

at the beginning and end of the printing op-

eration, and auxiliary devices acting at sub-
stantially the times when the two speeds co-
incide, for connecting the cylinder to one driv-

ing mechanism and disconnecting it from the
other.

- 4. The combination with a reciprocating
bed driven at varying speeds, of a cylinder
continuously rotating in the same direction,
said cylinder being driven by the bed during
the printing operation and held by the bed
against movement in either direction inde-
pendently of the bed during said operation,
mechanism for rotating the cylinder at a con-
stant speed during the non-printing period
and auxiliary means intermediate the cylin-
der and the constant-speed mechanism for
connecting the cylinder to and disconnecting

it from said mechanism, substantially as and -

for the purpose described.

5. The combination with a reciprocating
bed, of a crank mechanism for driving the bed
at varying speeds, a continuously-rotating
cylinderdriven from the bed during the print-
ing operation and disconnected therefrom
during therest of its movements, said bed and
cylinder being arranged with the printing
operation oceurring during that part of the
movement of the bed in which the speed va-
ries but slightly, a constant-speed mechanism
for rotating the cylinder when disconnected
from the bed, the eylinder being transferred
from the bed to the constant-speed mechanism
atsubstantially the times when the two speeds

coincide, and raising and lowering devices.

6. In a bed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
means for driving it at varying speeds, a ¢yl-
inder continuously rotating -in the same di-
rection, means for driving the cylinder in
synchronism with the bed during a part of
one stroke, a constant-speed mechanism for
driving the cylinder when it is not driven in
synchronism with the bed, auxiliary inter-
mediate devices between the constant-speed
mechanism and the eylinder, and mechanism

| for aperating the intermediate devices to con-
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nect the cylinder to and disconnect it from
the constant-speed mechanism at substan-
tially the times when the two speeds coincide,
substantially as desecribed.

7. In a bed-and-cylinder printing-machine
the combination with a reciprocating bed, of
means for driving it at varying speeds, a cyl-
inder continuously rotating in the same di-
rection, means for driving the cylinder from
the bed during a part of one stroke, a con-
stant-speed mechanism for driving the cylin-
der when it is not driven by the bed, auxil-
lary intermediate devices between the con-
stant-speed mechanism and the eylinder, said
devices being operable o connect the eylin-
der to and disconnect it from the constant-
speed mechanism at substantially the times
when the two speeds coincide, substantially
as described. | | |

S. In a bed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
meansfor driving it at varying speeds, a cyl-
inder continuously rotating in the same di-
rection, means for driving the eylinder from
the bed during a part of one stroke, a con-

~ stant-speed mechanism for driving the eylin-

30

der when it is not driven by the bed, auxil-
lary intermediate devices between the con-
stant-speed mechanism and the cylinder, and

mechanism foroperating the intermediate de- .

vices to connect the cylinder to and discon-
nect it from the constant-speed mechanism at

- substantially the times when the two speeds
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colncide, substantially as described.

9. In a bed-and-cylinder printing-machine,
the combination with a reciprocating bed, of
means for driving it at varying speeds, a cyl-
inder continuously rotating in the same di-
rection, means for driving the cylinder from
the bed during a part of one stroke, a con-
stant-speed mechanism for driving the eylin-
der when it is not driven by the bed, raising
and lowering mechanism for connecting the
cylinder to and disconnecting it from the bed,

intermediate devices between the constant-.

speed mechanism and the eylinder, and au-
tomatic mechanism for operating the inter-
mediate devices to connect the cylinder to
and disconnect it from the constant-speed
mechanism while the bed is running at a con-
siderable speed and before it reaches the end
of its stroke, substantially as described.

10. Inabed-and-cylinder printing-machine,
means whereby the bed is driven at varying
speeds, means whereby the cylinder is driven
1n synchronismwith the bed during a part of
one stroke, mechanism for driving the cyl-
Inder at constant speed when it is not driven
in gynchronism with the bed, and a clutch

mechanism acting to connect the eylinder to

and disconnect it from the constant-speed
mechanism at substantially the times when
the speeds of the bed and constant-speed
mechanism coincide, substantially as de-
scribed. |

11. Inabed-and-eylinder printing-machine,
means whereby the bed is driven at varying

speeds, means whereby the evlinder is driven

in synchronism with the bed during a part of

one stroke, mechanism for driving the cyl-
inder at a constant speed which is substan-
tially equal to the printing speed when it is
not driven in synchronism with the bed, and
a clutch mechanism acting to connect the
cylinder to and disconnect it from the con-
stant-speed mechanism at substantially the
times when the speeds of the bed and con-
stant-speed mechanism -coincide, substan-
tlally as desecribed. -

12, Ina bed-and-cylinder machine,a power-
wheel rotating at a constant speed, mechan-
ism whereby the bed is driven from said wheel
at varying speeds, means whereby the cyl-
inder is driven in synchronism with the bed
during a part of its stroke, mechanism oper-
ated from the power-wheel for driving the
cylinder at a constant speed, and a cluteh
mechanism acting to connect the cylinder to
and disconnect it from the constant-speed
mechanism at substantially the times when
the speeds of the bed and the constant-speed

‘mechanism coinecide.

13. Inabed-and-cylinder machine, a power-
wheel rotating at a constant speed, mechan-
ism whereby the bed is driven from said wheel
at varyingspeeds,means whereby the cylinder
1s driven in synchronism with the bed during
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75

380

00

95

a part of its stroke, mechanism operated from -

the power-wheel for driving the cylinder at a
constant speed, which is substantially equal
to the printing speed, and a clutch mechan-
IsSm acting to connect the cylinder to and dis-
connectitfrom the constant-speed mechanism
at substantially the times when the speeds of
the bed and the constant-speed mechanism
colncide, |

14, In a bed-and-cylinder machine, mech-
anism whereby the bed is driven at varying
speeds, means whereby the cylinder is driven
by the bed during a part of its stroke, mech-
anism for driving the eylinder at a constant
speed when 1t is not driven by the bed, and
a clatch mechanism acting to connect the cyl-
Inder to and disconnect it from the constant-

speed mechanism at substantially the times

when the speeds of the bed and the constant-
speed mechanism coincide.
15. In a bed-and-cylinder machine, mech-

| anism whereby the bed is driven at varying

speeds, means whereby the eylinder is driven
by the bed during a part of its stroke, mech-
anism for Griving the cylinder at a constant
speed which is substarntially equal to the

printing speed, when it is not driven by the .

bed, and a cluteh mechanism acting to con-

nect the cylinder to and disconnect it from

10C
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the constant-speed mechanism at substan- .

tially the times when the speeds of the bed
and the constant-speed mechanism coincide.

16. In a bed-and-cylinder machine, mech-
anism whereby the bed is driven at varying
speeds, means whereby the cylinder is driven
by the bed during a part of its stroke, a con-
stant-speed mechanism for driving the eylin-

130
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- stant speed for driving the eylinder when 1t
s not driven by the bed, devieces for raising |
and lowering the eylinder to move its gear |
into and out of mesh with the raek on the
bed, and a suitable elutch mechanism acting

35
. to connect the cylinder fo and disconnect it

G | 622,126

“derwhen it is not driven by the bed, a clutch
meechanism acting to connect the eylinder to
and disconnect it from the constant-speed
“mechanism at substantially the times when
the speeds of ‘the bed and of the constant-
speed mechanism eoineide, and raising and

Jowering devices for eonnecting the eylinder

- toand disconneeting it from the bed, sub-
10
~ Dbed driven at varying speeds and carrylng a:
“rack, of a eylinder continuously rotating in

- the same direction and carrying a gear en-

i

20

stantially as described.
'17. Thecombination with the reciprocating

cacing said rack during a part of the move-

ment of the bed, mechanism for rotating the
- eyvlinder independently of the bed and at a
constant speed when the gear is out of en-
~eagement with the rack, and auxiliary de-
~ viees intermediate the eylinder and the con- |
stant-speed mechanism acting to connect the

~eylinder to and disconneet 1t from the con-

stant-speed mechanism at substantially the |
times when the speeds of the bed and con-

- stant-speed mechanism coineide.

18, Inabed-and-eylindermachine,thecom-

“bination with mechanism whereby the bed 1s

o driven at varying speeds, of a rack on the|
bed meshing with a gear on the eylinder for
~driving the eylinder during a part of one
stroke of the bed, gearing rotating at con-|
“tially as deseribed. 0 0
23. Inabed-and-cylindermachine,the com- .
bination with arcciprocating bed, of mechan-
“ism whereby the bed is driven at varying
speeds, a cylinder continuously rotating in
the same direction, means whereby the eyl-

“inder is driven by the bed during a part of

~from the constant-speed mechanism at sub-
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stantially the times when the speeds of the
bed and constant-speed mechanism coincide.

19. Inabed-and-eylinder machine,the com-
bination with a power-wheel, of a crank mech-
anism operated by the wheel for driving the
bed mechanism whereby the cylinder 18
driven by the bed during a part of its stroke,
cearing operated from the power-wheel at a
constant speed for driving the e¢ylinder when
it. is not driven by the bed, and a clutch

mechanism acting to connect the cylinder to

and disconnect it from the constant-speed
oearing at substantially the tines when the
speeds of the bed and said gearing coincide.

20. The combination with a reciprocating
bed, of means fordriving it at varying speeds,
a cylinder continuously rotating in the same
direction, means whereby the cylinder is
driven in synchronism with the bed during a
part of one stroke, a constant-speed mechan-
ism for driving the cylinder when it is not

driven in synchronism with the bed, a cluteh’

mechanism between the constant-speed mech-

“anism and the eylinder, said c¢lutch mechan-

“ism acting to connect the cylinder to and dis-
- connect it from the constant-speed mechan-

ism while the bed is running at a considerable
speed and hefore it reaches the end of its
stroke, substantially as deseribed.

21. The combination with a reciprocating ¢

bed, of means for driving it at varying speeds,
a cylinder continuously rotating in the same |
‘direction, means whereby the eylinder 1s
driven in synchronism with the bed duringa
| part of one stroke, a constant-speed mechan-

:7:‘-.-': | .

ism for driving the cylinder when it is not

driven in synchronism with the bed, a clutch
‘mechanism, automatic devices operating to
| actuate the clutech mechanism to connect the
| eylinder to and disconnect it from-the con- -
stant-speed mechanism while the bed 1s run- -

ning at a considerable speed and before it
reaches the end of its stroke, substantially as
deseribed.
22, Inabed-and-cylinder machine,thecom-
‘bination with a reciprocating bed, of a power-:
wheel rotating at a constant speed, mechan-
ism whereby the bed isdriven from said wheel

75

80

at varying speeds, a cylinder continuously
rotating in thesame direction, meanswhereby

‘the eylinder is driven in synchronism with

the bed during a part.of one stroke, a con-

“stant - speed mechanism operated from the

power-wheel for driving the cylinder when it

9o

is not driven in synchronism with the bed,

“and a cluteh mechanism aeting to connect the
cylinder to and disconnect it from the eon- . =
. 95 ﬁ

stant-speed mechanism at substantially the

times when the speeds of the bed :and con-

stant - speed  mechanism e¢oineide, substan-

one stroke, a constant-speed mechanism for
driving the eylinder when it is not driven by
the bed, and a cluteh mechanism acting to
connect the eylinder to and disconnect it from
the constant-speed mechanism at substan-
tially the times when the speeds of the bed
and constant-speed mechanism coincide, sub-
stantially as described.

24. In a bed-and-cylinder machine, mech-
anism whereby the bed is driven at varying
speeds, means whereby the eylinder is driven
by the bed during a part of one stroke, a con-
stant-speed mechanism for driving the cylin-
der when it is not driven by the bed, a cluteh

‘mechanism for connecting the ¢ylinder to and

disconnecting it from the constant-speed
mechanism while the bed is running at con-
siderable speed and before it reaches the end
of its stroke, and raising and lowering devices
for connecting the cylinder to and disconnect-
ing it from the bed, substantially as described.

25. Inabed-and-cylinder machine,the com-
bination with a reciprocating bed, of a power-
wheel running at a constant speed, mechan-

“ism whereby the bed is driven from said wheel

at varying speeds, a eylinder continuously ro-
tating in the same direction, means whereby
the cylinder is driven by the bed during a
part of one stroke, mechanism operated from
the power-wheel for driving the cylinder at
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a constant speed when it is not driven by the |

bed, and devices including a cluteh acting at
substantially the times when the speeds of
the bed and the constant-speed mechanism
coincide for connecting the cylinder to and
disconnecting it from the constant-speed
mechanism, substantially as described.

26. Inabed-and-eylinder machine,the com-
bination with mechanism whereby the bed is

driven at varying speeds, of a rack on the bed

meshing with a gear on the cylinder for driv-
ing the cylinder during a part of one stroke
of the bed, gearing rotating at a constant
speed for driving the ¢ylinder when it is not
driven by the bed, devices for raising. and
lowering the cylinder to move its gear into
and out of mesh with the rack on the bed, and
a suitable clutch mechanism for connecting
the cylinder to the constant-speed gearing
while the bed isrunning at considerable speed
and before it reaches the end of its stroke,
substantially as described. -

27. Inabed-and-cylinder machine,the com-
bination with a reciprocating bed, of a power-
wheel, crank mechanism -operated by the
wheel for driving the bed, a cylinder continu-
ously rotating in the same direction, mech-
anism whereby the cylinder is driven by the
bed during a:part of one stroke, gearing op-
erated from the power-wheel at a constant
speed for driving the cylinder when it is not
driven by the bed, and a clutch mechanism
acting at substantially the times when the
speeds of the bed and constant-speed mech-
anism coincide for connecting the cylinder
to and disconnecting it from said gearing,
substantially as described.

28. Inabed-and-cylinder machine,the com-
bination with a gear-wheel, of a crank-stud
mounted on the wheel and suitable connec-
tions whereby the crank-stud is caused to
drive the bed, means whereby the cylinder
18 driven by the bed during a part of one
stroke, a suitable mechanism for raising and
lowering the cylinder, a train of gearing con-
nected with the above-named gear, and a suit-
able clutch mechanism for connecting the ¢yl-
inder to the gearing when it is disconnected
from the bed while the bed is running at con-
siderable speed and before it reaches the end
of 1ts stroke, substantially as deseribed.

29. The combination with a bed, of a crank
mechanism for driving it, a eylinder, means
whereby the eylinder is driven from the bed
during a part of one stroke, a constant-speed
mechanism having a speed which is consider-
ably greater than the least speed of the bed
and less than its greatest speed, a sliding
clutch intermediate the cylinder and the con-

stant-speed mechanism, and means for oper-

ating the said cluteh to connect the ¢ylinder
to and disconnect it from the constant-speed
mechanism, substantially as-deseribed.

50. The combination with a bed, of a crank

mechanism for driving it, a cylinder, means

whereby the cylinder is driven from the bed

during a part of one stroke, a constant-speed

mechanism having a speed which is consid-
erably greater than the least speed of the bed
and less than its greatest speed, a sliding

- clutch intermediate the eylinder and the con-

stant-speed mechanism, and automatic means
for operating the said clutch to connect the
cylinder to and disconnect it from the con-
stant-speed mechanism when the speed of the
cylinder under the influence of the bed is
equal to that of the constant-speed mechan-
1sm, substantially as described.

21. The combination with a reciprocating
bed, of a ecrank mechanism for driving it, a

cylinder continuously rotating in the same

direction, means for driving the ¢ylinder from
the bed during a part of one stroke, raising
and lowering devices operating to connect
the cylinder with and disconnect it from the

‘bed, a constant-speed mechanism having a

speed which is considerably greater than the
least speed of the bed and less than its great-
est speed, a sliding clutch, and means for
operating the clutch to conneect the cylinder
to and disconnect it from the constant-speed
mechanism when the speed of the cylinder
under the influence of the bed is equal to the
speed of the constant-speed mechanism, sub-
stantially as described.
02, The combination with a reciprocating
bed, of a crank mechanism for driving it, a
eylinder, means for driving the eylinder from
the bed- during a part of one stroke, a con-
stant-speed mechanism, a sliding clutch in-
termediate the cylinder and the constant-
speed mechanism, a bell-crank for operating
the clutch, a cam, and devices intermediate
the cam and the bell-crank whereby the cam

18 caused to operate the bell-crank and slide

the clutch, substantially as described. .
- 89. The combination with a bed, of a erank
mechanism for driving it, a cylinder, means
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fordriving it from the bed during a partof one

stroke,a constantly-running gear mounted on:

the cylinder-shaft, a clutch'member slidingly
mounted on and connected to the hub of the
gear, cylinder-engaging devices carried by
the clutchmember, and suitable means for op-

‘erating the cluteh, substantially as deseribed.

94. The combination with a bed, of a crank
mechanism for driving it, a e¢ylinder, means
whereby the cylinder is driven from the bed
during a part of one stroke, raising and low-

ering devices operating to connect the eylin-

der to and disconnect it from the bed, a con-
stantly-running gear mounted on the cylin-
der-shaft, a clutech memberslidingly mounted
on and connected to the hub of the gear, cyl-
inder-engaging devices carried by the clutch
member, and suitable means for operating
the clutch,substantially as described.

95. The combination with a bed, of a crank
mechanismfordrivingit,a cylinder,meansfor
driving the cylinder from the bed during a
part of one stroke, a constantlv-running gear,

- a clutch member having a sliding connection
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with the hub of the gear, a series of pins-on | my hand in the presence of two subscribing
the clutech member, a scries of recesses in the | witnesses. |

cylinder, and devices operating to slide the | LUTIIER C. CROWELT

cluteh to cause ifs pins to engage the recesses ! - 414e
5 intheeylinderwhen thecylinderisdisengaged Witnesses:

from the bed, substantially as deseribed. | JAMES Q. RICE,

In testimony whereof I have hereunto set - T. ¥. KEHOE.
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