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Application filed July 15,1898, Serial No, 686,005.

(No model.)

1o all whom it may eoncern:

Be it known that I, LUTHER C. CROWELL, a

citizen of the United States, residing at New

York, county of Kings, and State of New
5 York, have invented certain new and useful

Improvements in Bed-Motions for Bed-and-

Cylinder Printing-Machines, fully described

andrepresented in the followingspecification

and the accompanying drawings, formlnﬂ‘ a
1o part of the same.

This invention relates to certain improve-
ments 'in bed-and-cylinder machines, and
more particularly to thatclass of machinesin
which the printing is effected by a continu-

15 ously-rotating cylinder operating in connee-
tion with a reciprocating bed which is driven
at varying speeds. |

In an application, Serial No. 679,088, filed

April 28, 1898, there is disclosed, among

20 other things, a printing-machine in which a
reciprocating bed driven by a variable-speed
mechanism is used in connection with a con-

tinuously-revolving cyvlinder which is driven

during a part of its stroke in synchronism
25 with the bed and during the remainder of its
stroke by a constant-speed mechanism, the
sald machine also including, a peculiar con-

struction of cluteh mechanism which acts at

proper times to connect the eylinder to and
3o disconnect 1t from the constant-speed mech-
anism. In the construction set forth in the

said application the cylinder isdriven in syn-

chronism with the bed during that part of

the stroke of the bed in which the printing
35 usually takes place, whereby it is enabled to
have that absolute correspondence in move- .
ment to the varying movements of the bed
due to the variable-speed driving mechanism-
which 1s necessary to secure perfect register.

4¢ during the printing period. The cylinderis,
howevel released from the bed practically or

| 1mmedla,te]y afterthe completion of the prmt-
ing operation and while the bed is running
at a high speed and is by the clutch mechan-

45 1sm referred to connected to the constant-
speed mechanism.
connected to the constant-speed mechanism

1s revolved thereby at an unvarying rate of
speed while the bed completes its stroke, re-

50 verses, makesits return stroke, and again re-

| a speed, which constantly varies.
ing mechanism, however, is relieved from the

T f

The eylinder being thus

The driv-

task of driving the cylinder during these pe-
riods of wide variations in speed, so that it
18 not subjected to the undue strain which
would otherwise result, and the machine is
enabled to be operated at a very high rate of

speed.

The present mventlon relates to the same
ty\pe of machine as that which forms the sub-
ject of said former application and hasin gen-
er:&ﬁl the same objects in views, but concerns
itself more particularly with certain modifi-
cafions in the construction of the intermedi-
ate clutch devices, which operate at the proper
times to connect the cylinder to and discon-
nect it from the constant-speed mechanism.

T'he invention consists in certain parts, im-
provements, and combinations which will be
particularly described in the following speci-
fication, and the novel features of which will
be pointed out in the claims hereunto ap-
pended.

In the accompanying dra,wmﬂ's, which con-
stitute a part of this specification, in which
like references indicate the same pa,rts, Fig-
ure 11s a side view of a bed-and-cylinder ma-
chine embodying my invention. Fig. 2is a
detalil tront view illustrating, on an enlarged
scale, the mechanism for connecting the cyl-
inder to and disengaging it from a constant-
speed mechanism. Fig. 3 is a section of the

construction shown in Fig. 2 with the c¢ylin-

der and its sliding journal-box in elevation.

In the machine shown in Fig. 1, which illus-
trates a practical form of my invention, A
indicates the frame, and B the reelprocatmﬂ*
bed. The bed is driven by a gear-wheel C,

which engages upper and lower racks on the

bed and frame, respectively, and is recipro-

cated by means of a yoked connecting-rod E,

~which is connected to a stud H, carried on

the crank-wheel D. This construction forms
the railroad-gear mechanism, which is well
known in the art. The crank-wheel D is
driven by a pinion I, the bent pulley for which

1s indicated by dotted lines in Fig. 1.

The printing-cylinder K is mounted in the
usual boxes L and is provided with a gear 10,
which engages a rack 11 on the bed. The

verses, these operations being conducted at | boxes Lme held to slide in standards M,

55

6o

70

75

30

g0

IQQ




which rise from the frame A. Depending
from the sliding boxes L. are a pair of rods 12,
which are connected by cross-bars 13, which
slide in ways in the standards. These cross-
bars receive the lower members 14 of a tog-

- ¢le, the upper members 15 of which are jour-
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naled in the standards. The toggles 14 and
15 are made and broken by a rod 23, which 18
connected to arocking lever 29, which is piv-
oted in the frame of the machine. Theupper
end of the rocking lever carries a bowl or
stud which engages a cam-groove 31 in a cam-
wheel 32, which 1s mounted on a shaft R,
which shaft also serves to carry the cam-
wheel D. | |

The construction above deseribed consti-
tutes an ordinary form of raising and lower-
ing mechanism, by which it is obvious that
the cylinder will be raised and lowered once
foreachrevolutionof the gear D and therefore
for each complete reciprocation of the bed.

Suitably mounted in the frame is a coun-
ter-shaft N. (Indicated indotted linesin Fig.,
1.) This counter-shaft has a pinion D?on its
inner end which engages with a gear D’ on
the crank-wheel D. On its outer end this
counter-shatt 1s provided with a pinion 41,
this pinion being the first of an auxiliary
train of gearing the purpose and function of
which 1s to rotate the eylinder when it is not
driven by the bed. The pinion 41 meshes
with an intermediate 42, which in turn meshes

with a gear 45, carried on a stud 44, which is

supported on a slide 18, which slide is con-

nected to the rods 12 of the raising and low- |

ering mechanismm. Since the gear 43 is di-
rectly connected through the train described
with the gear D' on the crank-wheel D, it is
obvious that it will revolve continuousiy and
at a constant speed, since the ecrank-wheel of
course 18 moving at a constant speed. The
gear 43 1s constantly in mesh with a gear 45,
which 1s loosely mounted on a hub 46, which
i1s connected to the cylinder-shaft IK'. This

45 hub 46 has connected to it a disk 47, this disk

50

35
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being herein shown as in one piece with the
hub. The disk 47 1s provided with a series

of notches 48§, located in its periphery, which -

in the machine shown are four in number.
The gear 45 carries a series of two-armed le-
vers 49 49', the said arms being pivoted to the
oear In any suitable manner, as by bolts 51.
The arms 49 of the two-armed levers carry
bosses or projections 80, which at certain
times engage the notches 48 in the disk 47,

these parts thus constituting a cluteh mech-

anism. The arms 49 preferably carry fric-
tion-wheels 52, which run on the periphery of
a disk 54, which i1s provided with high and
low cam parts 56 67. 'T'his disk 54 is secured,
preferably by means of bolts 59, to the spokes
of a gear 55, which is journaled and turns
loosely on the hub 46, before referred to. The
gear 495 1s constantly in mesh with the gear
43, which has been heretofore described as
mounted on the stud 44. Also mounted on

lllll

by bolts, to. the gear 43. Itisobvious, there-
fore, that the gear 58 partakes of the move-
ment of the gear 43.

As will be seen from the drawings, the gear
5S is smaller in circumference than the gear
43. The gear with which it meshes—namely,
the gear 55—is larger in circumference than
the gear 45. It being remembered that the
oear 43 is constantly revolving because of 1ts

connections through the train of gearing be-

fore referred to with the gear D' on the crank-

wheel D, it will be understood that the gears

58 and 55 are also constantly rotating, and
through them the cam-disk 54, before referred
to, is also constantly rotated. Owing to the
difference in size of the various gears, how-
ever, the cam-disk 54 rotates at a lower speed
than the notched disk 47, and the gear 45,
which carries the two-armed locking-levers
before referred to, is also rotating at a lower
speed than the said notched disk, but at a
higher speed than the cam-disk. It being un-
derstood that the bed is'being constantly re-
ciprocated at varying speeds through the op-
eration of the crank-stud and railroad-gear
mechanism before described and that the
printing-cylinder, through the operation of
the raising and lowering mechanism, 18 at
times in mesh therewith and driven thereby
and at other times out of mesh therewith and
being driven by the constant-speed mechan-
ism, consisting of the train of gears before re-
ferred to, the operation of the various parts
will be clear.

Supposing the cylinder to be in mesh with
the bed and having completed the printing
operation, the raising and lowering mechan-
ism which is described in the preceding por-
tion of this specification will be operated to
raise the cylinder; so that its gear 10 will be
disengaged from the rack 11 on the bed. The
various parts are so timed that about the
time this operation takes place the notched

- disk 47 will be in such a position that two of
its notehes 48 will be opposite the projections

SO on the arms 49 of the two-armed levers be-
fore referred to, which are mounted on the
rotating carrier 45, When this occurs, the
high parts 56 of the disk 54 will engage the
friction-rollers 52 on the end of the arms 49’
and rock the arms, thereby causing the pro-
jections S0 on the arms 49 to engage the
notches 43. This movement locks the carrier
45, upon which the arms 49 are pivoted, and
the disk 47 together, and these two parts will
remain so locked as long as the friction-roli-

ers 52, before referred to, remain on the high

parts 66 of the cam. As the carrier or gear
45 is constantly in mesh with the constant-
speed gearing heretofore referred to and the
disk 47 is secured to the cylinder-shaft, 1t 1s
obvious that the cylinder, which has been
moved out of driving relation with the bed
by the operation of the raising and lowering
mechanism, will now be under the control of
and will be driven by the constant - speed

the stud 44 1s a gear 53, which is secured, as | mechanism andatan unvarying rate of speed.

70

75

8o

QO

95

100

105

I110

115

120

125

130




10

I5

20

30

- ride out from under the projections 30 on the.

33

40

43

55

00

- ¢ ) .
. - ' . z .

622,127 . | 3

The bed having been released flOlIl the cyl—
inder will contmue on at a decreasing speed
to 1ts point of reverse, will reverse, make its
return stroke, and aﬂmn reverse, these opera-

. tions being eonducted at varying speeds by

reason of the crank mechanism through
which the bed is driven. The eylinder, how-
ever, will continue to move at a constant
speed under the influence of the constant-
speed gearing described. When the bed has
eompleted 1138 return-stroke, has reversed, and
1S again nearing the point when the prmtmﬂ'
opemtmu is to commence, the raising and
lowering mechanism will be operated.to lower
the eyhndel so that its gear 10 will be in po-
sition to be engaged by the rack 11 on the
bed. The gear 45, carrying the two-armed
levers 49, befme referred to, owing to its
greater speed has by this time ﬂ‘amed suffi-
clently on the gear 45, carrying the cam-disk
54, so that the fuetlon-roller carried by the

arm 49 will pass off from the high part 56 of

the cam onto the low part 57, so thab the two-

armed levers are free to be disen gaged from
the notches-in the disk 47. As soon as the
gear on the cylinder has engaged the rack on
the bed the speed of the eylmder will in-
crease, since the speed of the bed, as will be
understood, is constantly i 1nereasm0' because
of the actlon of the crank dlwmﬂ' mechan-
ism. This will cause the speed of the notched
disk 47 to increase, and the notches 48 will

arms 49. The cylinder is now. entirely dis-
enwaged from the constant-speed gearing and
1s free to be driven by and partake of the

varying motions of the bed and to attain that
synchronism of movement that is required of
the cylinder and bed in order to insure per-
fect printing. The cylinder continues to be
driven by the bed until the printing opera-
tion is completed, at which time the various
parts will be in position so that as the cyl-
Inder is disengaged from the bed it will be
engaged with the constant-speed mechanism,
as befme described.

The invention is well adapted for use in
connection with machines of the two-revolu-
tion type and in which during the printing

stroke the cylinderis driven frc om the bed by
a rack on the bed intermeshing with a gear
on the cylinder, and the engaﬂ'ement of the
cylinder and bed is effected by raising and

low ering thecylinder. Theinvention is, how-

ever, apphcable to all machines in which a
eontmuouslv rotating cylinder codperates
with a reciprocating bed 50, also, while the
clutech mechanism and the constant speed
mechanism are most efficiently arranged when
they are timed so as to take the cyllndel im-
mediately after the completion of the print-
ing operation or as soon thereafter as is pos-
sible, yet 1t is to be understood that the in-
vention 18 not limited to a machine in which
they are so timed, as it is obvious that the
clutch and constant-speed mechanism might
be arranged to take the cylinder at any time

1

during the reciprocation of the bed after the
completion of one printing operation, pro-
vided the cylinder be kept continuously re-
volving in the same direction.

What I claim is—

1. The combination with a 1eclp100at1nn
bed of a variable-speed mechanism for driv-

g 1t, a continuously-revolving cylinder,

means for driving 1t in synehronism with the
bed-during a part of its stroke, a constant-
speed mechanism for driving the cylinder

~when it is not driven in synchronism with the

bed, and a clutch embodying rigid arms and
sultable cooperating devices for connecting

‘the cylinder to and disconnecting it from the

constant-speed mechanism at substantially
the points where the speeds of the bed and

constant-speed mechanism coincide, substan- .

tially as described.

~ 2, The combination with a reciprocating
bed, of a variable-speed mechanism for driv-
ing it, a continuously-revolving cylinder,
means for driving it in synchronism_with the
bed during a part of its stroke, a constant-
speed mechamsm a clutch between the cyl-
inder and the constant- speed mechanism,
sald clutch embodying rigid arms and S
able codperating devices and being construct-
ed to be released by the increased speed of

70
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the cylinder when itis driven in synchronism

with the bed and to be reéngaged when the
speeds of the bed and constant—sneed mech-
anism become equal, substantially as de-
scribed. -

3. In a bed-and-cylindermachine, a power-
wheel rotating at a constantspeed,mechanism
whereby the bed is driven from said wheel at
varying speeds, a continuously-revolving cyl-
inder,means whereby the cylinderisdrivenin
synchromsm with the bed during a part of
1ts stroke, a constant-speed meehanism oper-
ated from the power-wheel for driving the
cylinder when it is not driven in synchro-
nism with the bed, a clutch embodying rigid
arms and suitable codperating devices for
connecting the cylinder to and disconnecting
it from the constant-speed mechanism, sald
clutch being constructed to be released bv the
increased speed of the cylinder when it is
driven in synchronism with the bed and to be
reéngaged when the speeds of the bed and
the consta,nt-speed mechanism become equal,
substantially as desecribed.

4, Ina bed-and- cylinder machine, mechan-
ism whereby the bed is driven at varying
speeds, a continuously - revolving eylinder,

means whereby the cylinder is driven by the

bed during a part of its stroke, a constant-
speed mechanism for driving the cylinder

when 1t 18 not driven by the bed, a clutch for

connecting the eylinder toand dlSCOﬂﬂthlnﬂ‘
1t from the constant-speed mechanism, said
clutch embodyingrigid arms and smta,ble CO-
operating devices and operating at substan-
tially the points where the ‘speeds of the bed
and the constant-speed mechanism coincide,
substantially as described.
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5. Inabed-and-cylinder machine, mechan-
ism whereby the bed is driven at varying
speeds, a continuously-revolving cyiinder,
means whereby the cylinder is driven by the
bed during a part of its stroke, a constant-
speed mechanism for driving the cylinder
when it is not driven by the bed, a clutch
for connecting the cylinder to and discon-
necting it flOlll the constant-speed mechan-
ism, said clutch embodying rigid arms and
suitable codperating devices and being con-
structed to be released by the increased speed
of the cylinder when it is not driven by the
bed and to be reéngaged when the speeds of

the bed and the constant-speed mechanism |

become equal, substantially as described.
6. Thecombination with a bed, of means{or

- driving it at varying speeds, a continuously-
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revolving cylinder, means whereby the eylin-
der is driven by the bed during a part of its
stroke, a constant-speed m echamsm for driv-
ing the cylinder when 1t is not driven by the
bed, raisingand lowering devices for connect-
ing the cylinder to and disconnecting 1t from
the bed, aclutch forconnecting the eylinder to
and disconnecting it from the constant-speed
mechanism, said clutch embodying rigid arms

and suitable cooperating devices and operat-

ing at substantially the points where the
speeds of the bed and the constant-speed
mechanism coincide, substantially as de-
seribed.

7. The combination with a bed, of a power-
wheel running at a constant speed,mechanism
whereby the bed is driven from said wheel at
varying speeds, a continuously-revolving c¢yl-
inder, means whereby the cylinder 1s driven
by the bed during a part of its stroke, a con-
stant-speed mechanism operated from the
power-wheel for driving the cylinder when it
is not driven by the bed, a clateh for connect-
ing the eylinder to and disconnecting it from
the constant-speed mechanism, said clutch
embodying rigid arms and suitable cooperat-
ing devices and operating at substantially the

points where the speeds of the bed and the con-

stant-speed mechanism coincide, and raising
and lowering devices whereby the cylinder is

connected to and disconnected from the bed,

substantially as described.

8. The combination with a bed, of mechan-
ism whereby it is driven at varying speeds, a
continuously-revolvingeylinder, a gearon the
cylinder, a rack on the bed, raising and low-
ering devices whereby the cylinder and bed
are connected and disconnected at suitable
times, a constant-speed mechanism, and a
suitable cluteh mechanism for connecting the
cylinder to and disconnecting itfrom the con-
stant-speed mechanism, said cluteh mechan-
ism embodying rigid arms and suitable codp-
erating devices and operating at substan-
tially the points where the speeds of the bed
and the constant-speed mechanism coincide,
substantially as described.

wheel rotamnrr at a constant speed, a crank
mechanism operated from the wheel for driv-
ing the bed,a continuously-revolving cylin-
del mechanism wherebythe cylinderisdriven
from the bed during a part of its stroke, gear-
ing operated from the power-wheel at a con-
stant speed for driving the eylinder when it
is not driven by the bed, a clutch mechanism
embodying rigid arms and suitable cooperat-
ing devices for connecting the cylinder to and
chsconnectmw it from said gearing and oper-
ating at Substantially the points where the

speeds of the bed and the gearing coincide,
substantially as described.
10. The combination with a contmuoualy—

rotating cylinder running at varying speeds,
of a eonstdnt-speed mechanlsm, and a cluteh
mechanism embodying a disk having
rality of notches and rigid cobpemting arms
between the cylinder and the constant-speed
mechanism forconnecting the cylinder to and
disconnecting it from the constant-speed
mechanism, substantially as described.

11. The combination with a continuously-

rotating eylinder running at varying speeds,
of a constant-speed mechanism, and a clutch
mechanism embodying a notched disk and
rigid cooperating arms between the cylinder
and the constant-speed mechanism, and a

cam-disk for operating the rigid arms Tocated

alongside the notched disk, snbsta,ntlally as

'desel ibed.

12. The combination with a bed, of means
for reciprocating it at varying speeds, a con-
tinuously-revolving cylinder, means whereby
the cylinder 1s drwen by the bed during a
part of its stroke, a constant-speed’ mechan-
ism for driving the cylinder when it is not
driven by the bed, a notched disk and rigid

arms cooperating therewith, one of these ele-

ments being connected to the constant-speed
mechanism and the other to the cylinder, and
means whereby said rigid arms are connected
to and disconnected from the notched disk,
substantially as described.

13. The combination with a bed, of means
for reciprocating it at varying speeds, a con-
tinuously- -revolving cylinder, means for driv-
ing it from the bed durmﬂ* a part of its stroke,
a, eoncst(mt speed mechamsm a cluteh mech-
anism between the constant- speed mechanism
and the cylinder consisting of a notehed disk
and cooperating rigid arms, and means oper-
ated from the eonstant-speed mechanism to
cause the arms to be connected to and permit
them to be disengaged from the notched disk,
substantially as descrlbed

14. The combination with a bed, of means
for reciprocating it at varying speeds, a con-
tinuously-rotating eylinder,meansfordriving
it from the bed during a part of its stroke, &
constant-speed mechanism for driving the
c¢ylinder when it is not driven by the bed, a
notehed disk and rigid cooperating arms, one
of these parts being connected to the cylinder

0. The combination with a bed, of a power- i and the other to the constant-speed mechan-

a plu-
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1sm, and a cam-operating disk located along- | whereby the two-armed levers are at times

51de the notched d1sk substantlallv as de-

- 8eribed.,

IO

IS

20

15. The combination with a shaft, of a cyl-
inder carried thereby, means for rotating the
cylinder at times at varying speeds, a con-
stant-speed mechanism for rotating the cyl-
inder when it is not under the control of the

varying-speed mechanism, a clutch mechan-
1sm embodying rigid arms with suitable co-
operating clewceb supported on the shaft, a

cam-disk supported on the shaft and Operat-_

ing to connect the rigid arms to hold them in
engagement with, and permit them to be dis-
engaged from the codperating devices, sub-
stantially as described.

16. The combination with a shaft, a cylin-
der mounted thereon, means for driving it at
times at varying speeds, a notched disk rig-
1dly connected to the eylinder-shaft, a rotat-

ing carrier, a series of pivoted two-armed le-

vers supported on the carrier, one of thearms
of each of said levers being constructed to at
times engage the notched disk, a cam-disk

located alongside the notched disk and en- |

gaging one of the arms of the two-armed le-
vers, means for continuously rotating the car-
rier and the cam-disk at different speeds,

caused to engage with the notched disk and
at other times are permitted to be disengaged
therefrom, substantially as described.

17. The combination with a reciprocating

30

bed carryingarack, of a variable-speed mech-

anism for driving it, a eylinder having a gear
thereon, raising and lowering mechanism
whereby the gear on the c¢ylinder is caused
to engage with and be disengaged from the
rack, a notched disk on the shaft of the cyl-
inder, a carrier located alongside the notched
disk, a series of two-armed levers pivoted to
the carrier, one of the arms of each of said
levers being constructed to engage-at times

the notched disk, a cam-disk located along-

side the notched side and operating upon the
other arms of the pivoted levers, and means
for rotating the carrier and the cam-disk at
different speeds, substantially as described.

In testimony whereof 1 have hereunto set
my hand in the presence of two subseribing
witnesses.

LUTHER C. CROWELL.

"Witnesses:
- JAMES Q. RICE,
T. K. K_EHOE,.
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