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To all whom it may concern:

Be it known that I, THOMAS M. NORTH, a
subject of the Queen of Great Britain and Ix e-
land, residing at New York city, county of

5 Kmvs and State of New York, haveinvented
celtam new and useful Improvements in
Cylinder-Controlling Mechanism for Bed-and-
Cylinder Printing-Machines, fully described
and represented in'the followmo'spemﬁeamon

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

This invention relates to certain improve-
mentsin cylinder-controlling mechanism,said

to ah easy and gradual stop to permit the re:
versing and return of the bed and after this to
start it up with a gradually-accelerating mo-
tion and bring it up to the speed of the bed,
so that it may again be diiven in synechro- 55
nism therewith duri ing the printing operation.

With these and othel objects in view the
invention consists in certain constructions,
parts, improvements, and combinations, ds
will be hereinafter described, and more par-
ticularly pointed out in the claims hereunto
appended. _

In the accompanying drawings, Figure 1

60

mechanism being wore partictlarly titended

15 foruseinconnection withthe ¢ylinders of bed-
and-cylinder machines of the stop-cylinder
class. Asis well known in machines of this
class the cylinder is driven in synchronism
with the bed and usually by the bed during

20 a part of the complete reciprocation, aftel
which it is brought to a stop and remams sta-
tionary while the bed reverses and returns.
The cylinder may either have a low side to
permit the bed to pass it on its return or the

25 separation of the bed and cylinder on the re-
turn stroke of the bed may be effected in any
suitable way—as, for instance, by using any
of the ordinary forms of raising and lowermor
devices.

-30  Many forms of controlling mechanism have
been devised which take the eylinder at some
point between the end of the printing opera-
tion and the end of the stroke of the bed and
bring it to a gradual and easy stop, and after

35 the bed has reversed and returned and again
started on its printing stroke these devices
act to start the cylinder with a gradually-ac-
celerating motion and bring it up to the speed
of the bed after which it is again engaged by

40 the bed. These devices have however, usu-
ally been in the form of OSClHatlnﬂ‘ racks or
else they havedepended upon ir revular gears,
and in either case the constr uctlons have been
more or less unsatisfactory and are also ex-

45 pensive and complicated.

It is the object of thisinvention o produce

a simple, cheap, and exceedingly - efficient

mechanism which will operate to take the cyl-

inder prior to the end of the stroke of the bed
and after the printing operation and bring it

5o

indicates a side view of a bed-and-cylinder
printing-machine of the stop-cylinder type, 65
illustrating one embodiment of the invention.
Fig.2is a Sectional end elevation of the con-
Stl uction shown in Fig. 1. Fig. 3 is a side
view, on a smaller scale, 111ust1at1ng the posi-
tion of the e¢ylinder and stopping devices just 4o
after the bed has begun its printing stroke
and at the time when the dontrolling mechan-
ism after having brought the eyhndel up to
the speed of the bed is about to release it.
Fig. 4 is 'a view similar to Fig. 3, but illus- j5
trat;ing the position of the cylinder and the
controlling devices as the bed is about to com-
plete its printing stroke and the controlling
devices are assuming control of the cylin-
der and about to bring it to a stop. Fig. 5 8o
is & view similar to Fig. 8, showing the cyl-.
inder and controlling devices in the position
they occupy when the controlling devices have
brought the cylinder to a stop and the bed is
beginning its return movement. 85
Referring to the drawings, 1 indicates the
frame of the machine, and 2 the bed. The
bed may be driven in any desired manner by
any of the usual forms of bed-driving mech-
anism. Preferably, however, it will bedriven go
by a crank mechanism of the character illus-
trated in the drawings, in which a crank
gear-wheel 4, mounted on a shaft 4’ and

-driven from a pinion 5on a pulley-shaft 6, is

provided with a erank-stud 7, which drlves a 95
railroad-gear 8 through the medmm of a eon-
nectmv-md 9, said gear-wheel meshing with
stationary rack 10 a-nd' being provide‘d with

an additional gear 11, which engages the rack

3. The cylinder 12 is shown as mounted on o2
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“mounted on the frame of the machine.
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a eylinder-shaft 13, which finds its_bearings
in uprights in the frame, asis common.

The cylinder may be driven in any of the
well-known ways, so as to-cause it to move
in synchronism with the bed during the
printing operation, and it may be driven
either from the bed or by an independent
mechanism. Preferably, however, the bed is

_provided with an ‘ordinary register-rack 14,

which engages a segment 15, secured to the
eylinder-shaft. The cylinder is fed from the
feed-board (indicated at 16) and is provided
with the usual sheet-taking. devices which
are omitted from the illustration, inasmuch
as they form no-part of the present invention.

As is usnal in this class of machines the

‘eylinder will be brought to a stop at the com-

pletion of the printing stroke of the bed, and
there 1is provided a controlling mechanism

which serves to take the cylinder at or near

the end of the printing stroke and bring it
to an easy and gradual stop, at which time
the untoothed portion of the segment 15 will
be opposite the rack 14 and the low side of
the eylinder will be opposite the bed. The
cylinder after being thus stopped remains
stopped while the bed reveérses, completes its
return reciprocation, and again reverses, af-
ter which the controlling mechanism oper-
ates to start the cylinder with an easy and
gradually-Accelerating movement until it is
brought up to the speed of the bed, at which

time the register-rack 14 engages the segment
15, and the cylinder and bed move in exact

synchronisim during the printing stroke.
The controlling mechanism may be widely
varied within the limits of theinvention.. In
the machine shown the cylinder-shaft carries
a gear 17, which meshes with a gear 18, jour-
naled on a stud 19, fast in the frame. This
gear 18 carries a block 20, secured thereto in

any suitable manner, said bloek being pro-,

vided with studs or rollers 21 and 22.
Inthe form of controlling mechanism which
is preferably used the rollers 21 and 22 are

‘engaged by coupling-levers 23 and 24.. The

coupling-levers 23 and 24 are pivoted on studs
25 and 26, said studs being carried on arms
The levers 23 and 24 are provided
with extensions 29 and 30, said extensions

‘earrying roller-studs 31 and 32, which engage

the groove of the path-cam 33, suitably
The
aris 27 and 28, which carry the levers before
referred to, are mounted on the crank-shaft
4" and revolve with said shaft.

Tn Patent No. 629,087,granted July 18, 1899,
I have shown and deseribed a coupling-lever
mechanism similar to that which is herein
shown and described, the said mechanism be-

ing used for the purpose in that patent of

starting and stopping theimpression-eylinder
of a rotary stop-¢ylinder printing-machine.
The specific. operation of this mechanism is
fully set forth in said patent, and reference is
made thereto for a detailed description of the

operation of this part of the mechanism. For
the purpose of this application it is sufficient
to say that as the bed starts on its printing
stroke, the parts being then in the position
shown in Fig. 1, the lever 23 engages the stud

9lonthegear18. Asthecrank-shaft revolves

and the bed moves to the right the lever 23,
acting on the stud 21 and being in turn ro-
tated by its carrying-arm 27 and at the same
time being acted upon by the path-cam 33
through the extension 29 and roller-stud 31,
produces a gradually-accelerated movement
of the gear. This movement is due not only
to the advanecing movement of the lever 23,
produced byits movement around the axis of
the shaft 4/, but is also due to the fact that

‘the engaging surface of theleveris constantly

changing its inclination with respect to the
path of movement of thelever. This com-
pound movement of the lever, as has been
stated, produces a gradually-accelerated mo-
tion of the gear, and this motion is trans-
mitted to the eylinder. The cylinder is there-
fore started with an easy, gradual, and con-

70
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stantly-accelerating motion until it is brought .

up to the speed of the bed and its segment 15
is caused to engage with the register-rack 14
on the bed. This position of theparts isshown
in Fig. 3. Shortly after the rack 14 has fully
engaged the segment 15 thelever 23 is disen-
gaged from the roller 21. The eylinderisnow
entirely under the control of-the bed and is
driven from the rack 14, and this relation of
the parts-eontinues until the bed has nearly
completed its printing stroke. At the time
when the cylinder has nearly completed its
printing stroke, which position of-the parts
is shown in Fig. 4, the lever 24 is caused to
engage the stud 22, the lever at this time of
course traveling at the speed of the gear 18.
The reverse of the operation previously de-
sceribed now oceurs—that is to say,asthe lever
24 advances its engaging surface is caused to
change itsinclination with respectto the path
in which the lever travels, so that the lever
causes the gear to move at a gradually-de-
creasing speed, therack 14having at this time

ran out of mesh with the segment 15 and to

continue this movement until the untoothed
portion of the segment 15 is brought opposite
the rack 14. Atthistimetheecylinder,through

the operation of the lever 24, stud 22, and gear

18, isbroughtto a full stop and remains in this
position, with the low side opposite the bed,
until the bed reverses, returns, and again re-
verses, after which the cycle of operations
which have been described is repeated.

If thought desirable, any convenient form
of locking or brake mechanism,or both, may
be used with the eylinder; but inasmuch as
these mechanisms are common in the art and
have no relation to the invention they are
not herein illustrated. 7 ‘

‘Whiletheinvention has beeh shown in con-
nection with a stop-cylinder having a low side
to permit the bed to return, it is to be under-
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stood that it might be used with any other
form of stop-eylinder machine—as, for in-
stance, a machine in which the cylinder is
raised to permit the bed to return.

‘While, furthermore, the invention is par-
ticularly applicable to stop-cylinder ma-
chines, it is not necessarily limited to ma-
chines in which the cylinder remains quies-
cent while the bed reverses and returns; but
it is applicable to all bed-and-cylinder ma-
chines in which the movement of the cylin-
der is to be varied with relation to the bed
when the two are not moving in synchronism.

‘While, also, the specific construction of the
engaging surfaces and the means by which
they are operated to control the cylinder is
considered preferable, the invention is by no
means limited to such construetions, inas-
much as it is possible to vary such construe-
tions within wide limits without departing
from the principle of the invention.

While, also, in the present machine the con-
trolling mechanism is caused to take the cyl-
inder near the end of the printing stroke of
the bed and to release it to the bed near the
beginning of said stroke, it is to be under-
stood that the limits within which the con-
trolling mechanism is brought into aetion
may be widely varied, inasmuch as it is.only
necessary for the cylinder to move in syn-
chronismn with the bed during that part of the
stroke in which the printing operation takes
place. N ‘

- While, also, it is considered particularly de-

sirable to mount the levers or engaging sur-
faces on a rotating carrier, so ag to gain the
manifest and important advantages of a ro-
tating movement, constructions might be de-
vised in which the engaging surfaces that con-
trol the cylinder are otherwise mounted.

The invention is not, therefore, limited to
thespecific construction shown and deseribed.

‘What is claimed is—

1. Ina bed-and-cylinder printing-machine,
the combination with the cylinder, of means
for driving it in synchronism with the bed
during a part of a complete reciprocation of

" the bed, and a controlling mechanism for va-

50

55

6o
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rying the speed of the eylinder with relation
to the bed when it is not driven in synchro-
nism with the bed,said controlling mechanism,
including traveling engaging surfaces, one of’
which is movable, and means for giving it a
movement with relation to its path of travel,
substantially as deseribed.

2. In abed-and-cylinder printing-machine,
the combination with the eylinder, of means
for driving it in synchronism with the bed
during a part of a complete réciprocation of
the bed, and a rotating controlling mechan-
ism for varying the speed of the cylinder with
relation to the bed when it is not driven in
synchronism with the bed, said controlling
mechanism including engaging surfaces, one
of which is movable, and means for giving it
a movement with relation to its path of rota-
tion, substantially as described.

3. Inabed-and-cylinder printing-machine,
the combination with astop-cylinder,of means
for driving it in synchronism with the bed
during a part of a complete reciprocation of
the bed, and a controlling mechanism for
stopping and starting the cylinder, said con-
trolling mechanism including traveling en-
gaging surfaces, one of which is movable, and
means for giving it a movement with rela-
tion to its path of travel, substantially as de-

‘seribed.

4, Inabed-and-cylinder printing-machine,
the combination with a stop-cylinder,of means
for driving it in synchronism with the bed
during a part of a complete reciprocation of

.the bed, and a rotating controlling mechan-

ism for stopping and starting the cylinder,
said controlling mechanism including engag-
ing surfaces, one of which is movable, and

means for giving it a movement with relation

to its path of rotation, substantially as de-
seribed. '

5. In a bed-and-cylinder printing-machine,
the combination with the cylinder, of means

for driving it in synchronism with the bed

during a part of a complete reciprocation of
the bed, a controlling mechanism for varying
the speed of the cylinder with relation to the
bed when it is not driven in synchronism
with the bed, said eontrolling mechanism in-
cluding engaging surfaces, one of which is
inclined to its path of movement, and means
for varying the inclination of said surface,
substantially as deseribed.:

6. In a bed-and-cylinder printing-machine,
the combination with astop-cylinder,of means
for driving it in synchronism with the bed
during a part of a complete reciprocation of
the bed, a controlling mechanism forstopping
and starting the cylinder, said controlling

-mechanism including engaging surfaces, one
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of which is inclined to its path of movement, -

and means for varying the inelination of said
surface, substantially as described.

7. In a bed-and-cylinder printing-machine,
the combination with the ¢ylinder, of means
for driving it in synchronism with the bed
during a part of a eomplete reciprocation of
the bed, a rotating controlling mechanism
for varying the speed of the cylinder with
relation to the bed when it is not driven in
synchronism with the bed, said controlling
mechanism including engaging surfaces, one
of which is inclined to its path of movement,
and means for varying the inclination of said
surface, substantially as described.

8. Inabed-and-¢ylinder printing-machine,
the combination with a stop - cylinder; of
means for driving it in synchronism with the
bed during a part of a completereciprocation
of the bed, a rotating controlling mechanism
for stopping and starting the eylinder, said
controlling mechanism including engaging
surfaces, one of which is inclined to its path
of movement, and means for varying the in-
clination of said surface, substantially as de-
seribed. :
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~ during a part of a complete reciprocation of
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9. Inabed-and-cylinder printing-machine,
the combination with the cylinder, of means
for driving it in synchronism with the bed

the bed, and a controlling mechanism for

varying the speed of the cylinder with rela-

- tion to the bed when it is not driven in syn-

io

135

20

25

30

- ismincluding two pairs of engaging surfaces,.

chronism with the bed, said mechanism in-
cluding two pairs of traveling engaging sur-
faces, one surface of each pair being mov-
able, and means for giving it a movement

with relation to its path of travel, substan-:

tially ag described.

10. In a bed-and-cylinder printing-ma-
chine, the combination with a stop- cylmder,
of means for driving it in synchronism with
the bed during a part of a complete recipro-
cation of the bed, and a controlling mechan-
ism for stopping and starting the cylinder,
said mechanism including two pairs of trav-
eling engaging surfaces; one surface of each
pair being movable, and mearns for giving
it a movement with relation to its path of
travel, substantially as described. | .

11. In a bed-and-cylinder printing-ma-
chine, the combination with the cylinder, of
means for driving it in synchronism with the
bed during a partof a complete reciprocation
of the bed, and a rotating controlling mech-
anism for varylng the speed of the cyhnder
with relation to.the bed when it is not driven
in synchronism with the bed, said miechan-

one surface-of each pair being movable, and

mechanism including two pairs of engaging
surfaces, one surface of each pair being in-
clined to its path of movement; and means
for varying the inclination of said surfaces,
substantially as described.

15. In a bed-and-cylinder prmtlng ma-
chine, the combination with the eylinder; of
means for driving it in synchronism with the
bed during a part of a complete reciproca-
tion of the bed, a rotating controlling mech-
anism for varying the speed of the cylinder
with relation to the bed when'it is not driven
in synchronism with the bed, said mechanism
including two pairs of engaging surfaces, one
surface of each pair being inclined tothe path
of movement, and means for varying the in-
clination of said surfaces, substantially as de-
scribed. v -

16. In a bed-and -cylinder printing-ma-
chine, the combination with a stop-cylinder,
of means for driving it in synchronism with

the bed-during a part.of a complete recipro-

cation of the bed, arotating controlling mech-
anism for stopping and starting the cylinder,
said mechanism including two pairs of en-
gaging surfaces, one surface of each pair be-
ing 1nchned to its path of movement, and
means for varying the inelination of said sur-
faces, substantially as described.

17. In a bed-and-cylinder printing-ma-
chine, the combination with a stop-cylinder,
of arotating member mounted independently
of the cylinder and carrying a pair of engag-
ingsurfaces,asecond rotating member mount-

35

means for giving 1t a movement with rela-
tion to its path of rotation, substantially as

described.

40

12. In a bed-and-cylinder pmntmv ma-

“chine, the eombination with-a stop-cylinder,

of means for driving it in synchronism with
the bed during a part of a complete recipro-

- cation of the bed, and a rotating controlling

mechanism for stopping and starting the eyl-

- inder, said mechanism including two pairs of

45

50

engaging surfaces, one surface of each pair
being movable, and means for giving it a
movement with relation toits pathof rotation,
substantially as described.

13. In a bed-and-cylinder printing-ma-
chine, the combination with the cylinder, of
means for driving it in synchronism with the

bed during a palt of a complete reciproca-.

55
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tion of the bed, a controlling mechanism for
varying the speed of the eylinder with rela-
tion to the bed when it is not driven in syn-

chronism with the bed, said mechanism in-

cluding two pairs of engaging surfaces, one
surface of each pair being inclined to its path
of movement, and means for varying the. in-
clination of sald surfaces, substantially as de-
scribed. :

14. In a bed-and-cylinder printing-ma-
chine, the combination with a stop-cylinder,
of means for driving it in synchronism with
the bed during a part.of a complete recipro-
cation of the bed, a controlling mechanism
for stopping and starting the eylinder, said

ed mdependently of the cylinder and carry-
ing a pair of engaging surfaces, means where-

: by one surface “of eaeh pair is brought into

engagement to stop the cylinder and the other

-surface of each pair is brought into engage-

ment-to start the cylinder, and means for giv-
ing one of each two engaging surfaces a move-
ment independent of its rotating movement,
substantially as described.

18. In a bed-and-cylinder printing-ma-

“chine, the combination with a stop-cylinder,

of means for driving it in synchronism with
the bed during the printing operation, a ro-
tating member mounted independently of the

cylinder: and from which the cylinderis driven
when it is not driven in synchronism with the
bed, a second rotating member, mounted in-
dependently of the cyhnder and engaging
surfaces intermediate the two members by
which the eylinder-driving memberis stopped
and started and means for giving one of each
two engaging surfaces a movement independ-
ent of its rotating movement, substantially
as described.

19. In a bed -and - cylinder -printing - ma-
chine, the eombination with a stop-cylinder,
of arotating member carrying a pair of en-
gaging surfaces, means for giving the sur-
faces a movement in addition to the rotating
movement, a second member carrying a pair
of engaging surfaces, and means whereby the
engagement of two surfaces of each pair is
caused to stop the cylinder and the engage-
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ment of the other two surfaces of each pair | mesh therewith,a pair of studs carried by said

is caused to start the cylinder, substantially
as described.

20. In a bed - and - cylinder printing - ma-
c¢hine, the combination with a cylinder, of a
rotating member carrying a pair of pivoted
engaging surfaces, a second rotating member
carrying a pair of engaging surfaces, means
for turning the pivoted surfaces about their
pivots, and means whereby the engagement
of a surface of each pair is caused to stop the
cylinder and the engagement of the other sur-
faces of each pair is caused to start the cyl-
inder, substantially as described.

21. In a bed-and -cylinder printing - ma-
chine, the combination with the cylinder, of
s rotating member carrying a pair of pivoted
levers, a second rotating member carrying a
pair of studs which are engaged by the levers,
and means for turning the levers about their
pivots, substantially as described.

22. In a bed -and - cylinder printing - ma-
chine, the combination with the eylinder, of
a rotating member carrying a pair of pivoted
levers, a second rotating member carrying a
pair of studs with which the levers engage,
and a cam for turning the levers about their
pivots, substantially as described.

23. In a bed - and - cylinder printing - ma-
chine, the combination with the eylinder, of
a gear on the cylinder-shaft, a second gear in

second gear, a rotating member carrying a
pair of pivoted levers, and a cam for turning

thelevers about their pivots, substantially as 35

described. : ,

24. In a bed-and - cylinder printing - ma-
chine, the combination with the eylinder, of
a gear on the cylinder-shaft, a second gearin

mesh therewith, a pair of studs carried by said 4o

second gear, a rotating member carrying a
pair of pivoted levers, and a stationary cam
for turning the leversabout their pivots, sub-
stantially as deseribed.

25. In a bed -and - cylinder printing -ma- 43

chine, the combination with the eylinder, of
a gear on the cylinder-shaft, a second gear in
mesh with the first gear, a pair of studs car-
ried by said second gear, a rotating member

carrying a pair of pivoted levers, a crank- 5o

shaft on which said member is mounted, a
stationary cam for operating the levers, a
crank mounted on the crank-shaft, and bed-
driving connections operated by said crank,
substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subsecribing
witnesses. -

THOMAS M. NORTH.

Witnesses: ..

F. W. H. CRANE,
L. RoraMm.




