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LUTIIER G CROWELL OB
} MESNE ASSIGNMENTS
OF SAME PLAOE |

'NEW YORK, N. Y.,
TO ROBERT HOE AND CHARLES W. CARPENTER

ASSIGNOR, BY DIRECT AND

BED AND CYLINDER PRINTING MACHINE

SPE(‘IFICATION fermmw pa.rt of Letteis Paten.t No. 656 345 da,ted August 21 1900
| | Apphcetwn fled Apnl 28, 1898. Senel Ne 679 037. (No model Y

T all whom zﬁ mm/ conce?ﬂn . |
Be it known that I, LuTHER C. OROWDLL a
citizen of the Umted States, res1d1n0‘ atb New

York,(Brooklyn,) county of 1{1110‘8 and State’

5 of New York, haveinvented cer tam new and

~usefal Implovemenbs in Bed-and- Cylinder
Printing-Machines, fully described and rep-
1esented inthe followmw specification and the
ELCC‘OII]IJEL]]}H]”dI.‘:'i.Wl!’]fTS forminga partof the

10 same.

with a COHEIHHOHSI_}T—IOL&[IHD‘ cylinder., In

- this class of maelnnee, as 1s well under stood .
the cylinder is usually in driving 1e1.a,t1011

with the bed duri Ing the printing str eke of the

20 bed or a partther eof and out of such relation

~ during the remainder of the complete recip-
| rocetmn of the bed, the cylinder atsuch times
being . driven by an auxiliary driving mech-
~anism. In such machines, owing to Lhe pe-

25 culiar movement of the bed the meehamsm-

which drivesthe bed should be of sncha char-

-acter as to drive it at'a high speed during so

-much of its stroke as is. pessxble. and yet act
- to slow it down, bring it to a full stop at the
‘30 point of levelse start 1t on its return stroke,
and bring it up. t0 1te full speed as elpedl-
tiously as possible.  While various mechan-
isms have been used to reciprocate the bed,
that known as the ‘mangle-rack”. movement

35 has most usually béen empleyed but with

this movement and with others by which the
- bed is driven at a uniform speed during the
greater part of its stroke in both d1reet10ns

“and then reversed there is caused an exceed-

40 ingly-injurious strain and jar of the machine
~when the machine isrun at a high speed. In
order to obtain the highest rate of speed and
at the same time evmd this strain and jar in
reversing, it is desirable to employ the pecul-

- 45 lar movewment of the crank fordriving the bed
| throughout the whole extent of its movement |
. since Wheu sodriven the bed hasa eonsmntly-— ._

- varyingspeed—1. e., aspeed which constantly
~increases from a pomt of reverse up to the
middle of its stroke and then constantly de-

perienced in p1ov1dm
struction employing the crank movement for

driving the bed throuﬂ*houb the whole extent ¢
of its mevement |

This 111»*911’[1011 reldtes t0 certain im pmve-'
ments in bed-and-eylinder printing-machines,
and more peu;mul:uly to that elass of ma-
chines in which the printing is pelfmmed by

5 a reciprocating bed operating in connection

of movement necessary to obtain registry, is

i creases from thatnomt to the pomt of reverse.

‘Difficulty has, however, heretofore been ex-
a satisfactory con-

When the crank movement
is uged for driving the bed throughout the

~whole extent of its movement inorderto ob-
tain the necessary registry, the speed of the N
cylinder during the printing operation must 6o
exactly eomclde with the speed of the bed.
To drive a heavy printing-cylinder from the
bed at varying speeds causes, however, greab

strain and wear and tear upon the driving
mechanism of the machine. Fu1thern:101e 63
unless the bed and eylinder after having been |
disengaged to allow the bed to reverse are
moving at precisely the same speed when

they come into driving relation there is also

aresultingshock and jar which is exceedingly 7o .
injurious tothe working parts of the machine, |

‘and this shock and jar increases very lar ﬂ‘ely '

when the machineis operated at high speeds.
It has, however, been exeeedmﬂ‘ly difficult
heretofure to cause the bed and cyhndel to 75

~move at the same speed when engaging if
the mnachine is moving at high speed It has

been necessary, therefme, herebofme to limit

the speed of the machines of the type referred

to, even when .the crank movement is em- 8o

_pleyed to drive the bed throun*heut_the whole
extent of 1ts movement, in order to avoid the
shock, jar, and wear a,nd tear which, as has
“been before said, dle ﬂ'rea,tly iner ea,sed .et high
‘speeds. o 85

One ob,]ect of this invention is to produce

| a printing-machine of the type referred to in
~which the bed shall be driven by a erank,
movement throughout the whole extent of its

movement and in’ which the cylinder while go

Dbelng driven by the bed during the printing

str oke, SO a8 to secure the exact synchronism

disengaged from the bed practically at the

completion of the printing stroke, and is g3

driven thereafter by an auxiliary mechanism
which maintains the movement of the cvlin-
der at precisely that speed which it had when

it was disengaged from the bed. When the
| bed after havmﬂ' accomplished its revelse 100

-~
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and immediately or very shortly before it |

reaches that point at which-the printing is
again to beginis moving at precisely the speed
which it had when it was disengaged from
the cylinder, the eylinder is brought into en-
gagement with the bed, and since the cylin-

“der has maintained a constant speed during

the period of disengagement the two will be
traveling at the moment of engagement at
exactly the same speed. There will there-
fore be no resulting shock or jar from such
engagement. It will be seen, further, that

~during the time when the cylinder 1s in en-

20

- the bed—an 1mproved means for controlling |

~movement is nearly constant.

gagement with the bed the variationsinspeed
due to the crank movement will not be suffi-
cient to cause any injurious strain and wear,
because this occurs at the time when the
Consequently
machines embodying my improvement may

be driven at a speed which has been hereto- ;
fore practically found to be impossible.

A further object of theinvention is to pro-
duoe in the type of machines heretofore re-
ferred to—namely, machines in which the
eylinder is raised and lowered to effect its
engagement with and disengagement from

- theamount which the ¢ylinderislowered, and

30

35

- 40

thereby allowing the cylinder to be ‘“‘off im-
pr ession”
bed.

A fmthel object of the 1nventlon is to pro-
duce an improved means by which in ma-
chines of the type heretofore referred to any.
‘“lag” 1n the movement of the bed caused by

a fmlme to adjust the parts of the machine
with sufficient exactness.or due to any spring

of any of the operating parts whereby a elw'ht
overruning of the bed may be produced 18
corrected. -

With these objects in view my invention

consists in certain mechanical devices and in

- certain parts, improvements, and combina-

50

tions thereof, which will be particularly de-

scribed in the following specification and the

‘novel features of which will be pointed out

in the claims hereto appended. . |

‘This invention is particularly adepted f01
use in connection with machines of the two-
revolution type,in which during the printing-
stroke the ¢ylinder is driven from the bed by

~a rack on the bed intermeshing with a gear

. engagement of the eylinder and the bed are
53

on the eylinder, and the engagement and dis-

effected by raising and lowering the cylinder.

-The invention 1s, however, applicable to all

machines in which a oontmuouel} -rotating

- ¢ylinder codperates with a reciprocating bed

" 60

In the accompanying drawings, which con-
stitute a part of this specification, and in
which like reference characters indicate the
same parts, Figure 1 is a side view of a bed-
and- oylmder ma,ohme embodying my inven-
tion. Fig. 2 isa sectional detail taken on the
line 2 2 of Fig. 1. Tig. 3 is a transverse ver-

" tical section of the mechme shown in Kig. 1,

~throw-off

without disengaging it frem the

parts bemn' removed. Fig. 4 is a sectional
view of one end of the meohme showing the
mechanism in the pOSlthIl which it

occupies when the bed and cylinder are in
engagement. -Fig. 5 is a view similar to Fig.
4, but showing the throw-off mechanism and
tho cylinder in the position they assume when
the cylinder is off impression, but 18 en-
gaged by the operating parts. Fig. 6 is an
end view of the auxiliary meohanism for driv-
ing the ¢ylinder when it is disconnected from
the bed. Fig. 7 is a vertical central section
of the devices shown in Fig. 6. Figs. 8 and
9 are a face and sectional view, respectively,
of a certain part of the auxiliary driving
mechanism, the spring-pawls being shown as
dlsenedﬂ‘ed from the cylinder. Flﬂ‘ 10 1s a
side v_iew, and Fig. 11 is an end View.-, of the
device used when necessary to correct any
lag or overrunning of the bed. Figs. 12 to
17, inclusive, are diagrams indicating the
relative positions of the ¢rank-driving mech-

anism, the bed, the ¢ylinder, and devices for

connecting the cylinder to the auxiliarydriv-
ing mechanism at varioustimesduring a com-
plete reciprocation of the bed.

In the machine shown in Fig. 1, which i1las-

| trates the practical. .‘ElppllC&thIl of my inven-

tion, A indicates the frame of the machine,

B the bed, C the railroad-gear, D the crank-

wheel, E the rod connecting the crank-stud
H on the crank-wheel D with the railroad-
gear, F the rack on the bed, G .the rack on
the framo with which two raoks the railroad-
gear engages, all of which parts are common
and Well kuown. Thecrank-wheel Disdriven
by a pinion I, the belt-pulley for the said

pinion being indicated by a dotted line In
KHigs. 1, 4, and 5.

The printing-cylinder K
is journaled in the usual boxes L, and is pro-
vided with a gear 10, which meshes with a
rack 11 on the bed. The boxes L are held to
slide in ways, as is usual, in the upper ends
of standards M, rising from the frame A. De-
pending from the sliding boxes L are a pair
of rods 12, the rods being connected at their
lower ends by cross-bars 13, which also slide
in ways on the standards. These cross-bars
13 receive the lower members 14 of a pair of
toggles, the upper members 15 of which are
journaled in the standards. Near the up-
per ends of the rods 12 they are embraced
by collars 16, from which depend extensions
17. A slide 13 1is bolted or otherwise se-
cured to the extension 17, which slide moves
in guides 19, secured to the standard. A
rod 20 passes through a perforation in the
standard and throun'h the cross-piece con-
necting the collars 16 and upon this rod is
mounted a collar 21, ‘between which and a
socketin the standard is held a spring 22. It
is obvious that as the toggle14 15 is made and
broken the printing-cylinder will be raised
and lowered by the mechanism so .far de-
seribed. The toggle1415ismade and broken
by meansof arod 23, having on its inner end

taken on the line 8 3, certain of the opelatmﬂ' . & gab-hook 24, provided with an apper recess

70
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95 and a lower recess 26.

These recesses are

~ intended to engage, respectwelv upper and

- IO

5

20

to the gab-hook 24, before referred to. Ris-
ing fromthe lever 3iisa push-rod 37. (Shown
in dotted lines in Figs. 1, 4, and -5.) This

30

35

40

lower pins 27 and 28, carried on a rocking le-
ver 29, This leveris pwoted on the fmme of

the machine and carries on its end a bowl 30,
which engages a cam-groove 31 in a cam-
_ mounted on the shaft R of the
- crank- wheel D. 'As the cam-wheel 32

wheel 32,
is re-
volved, it is obviousthat the toggle 1415 will

be made and broken once for each revolution:

of the cam-wheel through the agency of the
pivoted lever and gab- hook before referred

to, and consequentl y that the cylinder will be

n'wen one complete verticalr eclproeatlon dur-
ing this {ime. -
Pwoted upon the frame of the machine is
a lever 34, one end of which is controlled by
a spring 35 in an. obvious manner and the
other end of which is connected by a link 36

push-rod hasitsend located at a point which .

can be conveniently reached by the pressman
or feeder. Itis obvious that through the me-
dium of the push-rod and spring before re-
ferred to the gab-hook may be moved so that
its upper and lower recesses 256 26 may be
made to engage either the pin 27 or the pin 28

on the rockmw lever 29, and inasmuch as the

pin 23 is nearer the center of movement of

‘this lever than the pin 27 it is obvious that
- when the recess 26 engages the pin 27 the.

movement of the gab- hook and consequently
the stralfrhtemnﬂ* movement of the toggle to

When, therefore, throufrh f&lllll e to feed

a sheet to be plmted or other reason it is

desired to have the cylinder off impression

and yet kept in engagement with the rack on

~ the bed, so that it may move with and pre-

50

vented.

serve 1ts proper relation to the bed, the press-

man or feeder places his foot upon the rod
37 and through the agency of the connections

described throws the ﬂ'ab hook down, so that

its recess 26 engages the pin 28, by which the
downward movement of the cylmder is lim-
| course movesata constant speed. The disk
‘47 has a series of notches 48 inits periphery,

ited and printing contact with the form pre-
When the cylinder 1s to receive its
full reciprocation in a downward direction,

the gab-hook is kepb in enfrdn‘ement mth the_

- pin 27

55

- acam 38.
. 'nlld5 )
“movement of the gab-hook, so as to permit it

- 'to be thrown from one pin to the other only .
6o

Mounted on the cam- Wheel 3 b;tlt _on- the

side thereof opposite to the cam- frmove 3l, 18

(Shown in dotted: hnes in Flﬂ‘s 4
‘The office of this cam is to contr 01 the

abt certain times in the rotation of the cam-

‘wheel 32, and consequently the crank-wheel

D, and to maintain it after being thrown in
its engagement with either of the pins. ‘I'he

gab- hook 24 (see Fig. 3) has extending from
its side a short arm 39 which has mounted
therein an in-w-a-rdly'-"ex'tend-in g cam projec-
~tion 40, This cam projection 40 engages the |

r

|

“which the oab- hoo]{ is connected, will be less |
| thcm when the recess 25 1s enﬂ'an‘mw the pin

| the gear45.

‘with the pin 27,
38 comes opposite the cam projection 40 only

inder-shaft K'.
45 will revolve continuously and thatits speed
‘will be constant, inasmuch asit is connected
“through the train of gearing 43, 42, and 41 to
the gearing on the circumference of the con-

ber..
spring 'pawl-a,rms 49, these arms being secured
| to bosses 50 by bolts 351.
eachof these pawl-armsis preferably provided

low parts 57..

cam 38, traveling on the outer side of the cam
when the gab- hook isheld in engagement with
the pin 9§ and on the inner side of -the cam
when the gab-hook is held in engagement
- T'he open part of the cam

when in the operation of the machine the
cylinder is fully elevated, and it is: only,
therefore, when the cylmder is in this posi-
tion and the toggle fully broken that the gab-

‘hook can be shifted from one of the pins 27
28 to the other.

It will be obvious, there-
fore, that the cylinder will always be raised

the gab-hook and connecting parts always

which the cylinder is lowered will depend

upon whether or not the gab- hook is engag-
ing the pin 27 or the pin- 2‘34 |

The gear 11 on the bed is made Of such a
length tha,t the cylmdel—weat 10 does not come
mto mesh therewith as it is lowered by the
mechanism deseribed, but after the cylinder

run into mesh with the gear 10.
Suitably mounted in the frame is a counter-

shaft F. This counter-shaft has a ‘pinion D?
‘upon its inner end which meshes with the

gear D’ on the erank-wheel D, and on its outer

- end a pinion 41, this pinion being the first of
-a train of au:ﬁhmy cearing the functlon of
which is to operate the Cy linder when: it is
'not operated by the rack on the bed. The

pinion 41 meshes with an intermediate 42,
and this intermediate meshes in turn with a
gear 43, which -is journaled on a stud 44,

mounted intheslide 18.  This gear 43, is con— |
stantly in mesh with a gear 45, whlch 18
| loosely mounted on a boss or hub 46 extend-

A,

75

30

to the full extent of its reciprocation because

‘aet to fully break the toggle; but the amount

35_

90

reaches the position which it occupies when
it is meshing with the rack the reciprocating
movement of the bed causes 1its rack 11 to

95

100

105'

ing from a disk 47, which is keyed to the cyl- .

It is obvious that the gear

stantly-revolving crank-wheel D, which of
which in the machine shown are four innum-
The gear 45 has pivoted toit a series of
The outer end of

with a pair of friction-wheels 52, which fric-

tion-wheels at certain times in the revolution .

of the cylinder engage with the notches 48 in
the disk 47, before referred to.

The throwof

I10O
[1s
I20

125

these pawl -arms is controlled by means of ad-

justable stops 53, which are also mounted on

ot
ence-and 1s promded with high parts 56 and

" Also loosely mounted onthe hub
46, but on the side of the disk 47 opposme to
: th‘Lt on whichthe gear 45 is mounted, is a disk
-This disk hft.s a gear 55 on its eweumfen |

130

The gear 55 of this disk isin
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mesh with a gear 58, which gear is herein | Itacts, therefore, to snugly hold and lock the

shown as formed on the circumference of an
annulus which is bolted or otherwise secured
to the gear 435 by the bolts 59. This gear 58
18, as will be observed from the drawings,
somewhat smaller in circumference than the
gear 43, and the gear 55, with which it meshes
on the dlsk o4, 18 smnewhat larger than the
gear 45. It bemw remembered that the gear
43 1s constantly revolving because of its con-

nection throughthe train of gearing before re-

ferred to with the gear D' on the crank-wheel
D, it will be understood that the gear 58 is
also constantly rotating and is rotating the
disk 54 by means of the gear 55. Conse-
quently the gear 45, carrying the spring-pawl
arms before referred to, the disk 54, having

the high and low parts 56 and 57, and the_

notehed disk 47 are all consmntly rotating
but are rotating at different speeds.

It being remembered that the bed is being
constan tly reciprocated at varving speeds and

that the printing-cylinder is in mesh there-

with at various times during the printing
stroke and that the e¢ylinder is therefore dur-
ing that partof its revolution in which it is
in mesh with the rack on the bed moving
with a varying speed, the operation of the

construction hereinbefore described will be !

clear. Just at the time when the eylinder is
about to be disengaged from the rack on the
bed through the breaking of the. toggles and
the action of the springs before desecribed,

~which is as soon after the completion of the

printing operation as the speed of the bed
and the speed of the constant-speed mechan-
1sin coincide, the gear or pawl carrier 45, with
its attached spring-arms 49, is in such a posi-

tion with reference to the notched disk 47,
40-
friction-wheels 52 will engage the notches 43
1in the disk. At the time when the friction-

which 1s fast on the cylinder-shaft, that the

wheels on the spring-arims have fully engaged
the notches in the disks or very soon there-
after the cylinder becomes completely disen-

~gaged from the rack on the bed. The cylin-
‘der is therefore now driven directly
- the gear D’ on the crank-wheel D through the
medium of the train of gearing heretofme re-

fIOI]l

ferred to and the gear ia W hmh as before-

‘said, is locked to the notched disk 47 by the
At

engagement of the spring pawl-arms 49.
the time when the cylinder was released from
the rack on the bed and taken by the gear 45
it will be understood that the speed of the

- bedand cylinder exactly corresponded to that

of the gear or pawl carrier 45, and since the

carrier 45 always rotates at a constant speed

- the cylinder will continue to run at precisely

i Ye)

the speed -which it had when it was released |

by the bed. At the time when the spring
pawl-arms o
locking-disk 04: Whleh it will be remembered,
1S running slowe1 thdn the carrier 45, has

‘reached that phase in its movement Where

one of its low parts comes in contact with the |

‘has engaged the gear 10 on the cylinder.

‘ment of the spring-arm.

engage the notched disk 47 the

lower wheel 52 In its engagement with the
notched disk, thereby preventing any acci-
dental dlSplacement

The operation of these various parts will:
‘be well understood from an inspection of the

diagrammatic views illustrated in Figs. 12 to
17, inclusive. In the diagram illustrated in
Kig. 12 the crank-stud H isshown on the dead-

center, and the bed 1s consequently at the

point of reverse. At thistime, therefore, the
bed-rack and cylinder-gear are disengaged
and the cylinderis beingdriven by the carrier
45 and its spring pawl-arms, motion being de-
rived from the gear D’ throu oh the train of
gearing before referred to. At this time also
the locking-disk 54 1s1n such a position as to
lock the friction-wheels on the spring-arms
into engagement with the notches on the disk
47. After the crank has traveled over about
one-eighth of a revolution (see Fig. 13) the
bed has reached the point where its rack 11
At
this time the speeds of the bed and the ¢ylin-
der are substantially equal and the cylinder
i1s beginning to be driven by the bed. The
speed of the disk 47 now begins to increase
by reason of the increasing speed of the bed,
so that 1t 1s traveling faster than the carrier
45, carrying the spring pawl-arms, and the
fr 1c,t1on wheels on 13116..:1;1 ms have shppe_d out
of the notches or, more accurately speaking,
the notches have slipped out from under the
wheels, the locking-disk 54 at this time hav-
ing come into such a position that one of its
high parts coincides with the wheel, and
therefore allows the necessary upward move-
During about the
next two-eighths of the revolutwn of the
crank the cyhnder 1s driven wholly by the

bed. Dauaring this time, however, the speed

of the bed while 1t is.first slightly increasing
and then slightly diminishing is more neariy
constant than at-any other time during its re-
ciprocation, and it is therefore enabled to op-
erate the cylinder with less strain upon the
working parts than at any other time in its
reciprocation. ‘Referring to Fig. 15, at which
time the crank-stud is about to complete the
last one-eighth of its half-revolution, it will
be seen that the locking-disk 54 and pawl-
carrier 45 are just nearing the position in
which the friction-wheels on the pawl-arms
will ride into the notches in the disk 47, at
which time the speed of the bed commdes

“with the speed of the cylinder when driven

by its auxiliary driving mechanism. Assoon

as this movement is effected the gear 10 of

the cylinder and rack 11 of the bed are disen-
gaged by the rack 11running out of engage-
ment with the bed in the plefem ed Gonstmc-
tion, and the rotation of the cyhnder is then
Contl olled by the train of gearing meshing
with the gear on the crank- wheel. The bed
passes on 130 the point of reverse, as shown in
Fig. 16, the cylinder remaining under the

-upper one of the pair of fuetwn wheels 52. [ eontrollof the gears h__anglmagsmuch asthe ¢yl-

75

20

Q0

100

105

11O

I15

120

125

I30




inder remains raised and therefore out of |

mesh with the gear 11, it will be rotated by
the train of gearing duunﬂ' the entire re-
turn stroke'af- the bed' and algso during the
forward stroke until the bed 1s about toagain

~run into printing relation with the Gylmder

10

20

at which time the cylinder is lowered and is
again taken by the rack, the spring-pawls at
that time riding out of the notches in the disk
47 in the manner hereinbefore described. It
will of course be understood that the gears

which operate the locking-disk and the pawl-

carrying gear are so plOpOlEIODed as to bring
these parts in proper position to allow the
operations heretofore described to be effected.

In a two-revolution press of the character-

and proportioned and constructed as herein
described, and in which one revolution of the

wheel carrying the crank-stud causes two-

revolutions of the c¢ylinder and one eomplete

_1e(31pmeat10n of the bed, the pawl-carrying
wheel is designed fto make one and three-

quarter rev olutlons while the cylinder makes

two revolutions, and the loekmﬂ' disk makes
one and one- half revolutions whﬂe the eylin-
From the point.
“where the rack on the bed engages the cylin-

der malkes two revolutions.

~ der to the point where it releases the cylin-
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der.
these proportions, while deswable are not

_desu ed.

a 10(31;11:10* device or

der the speed of the cylinder will be such
com p&led with the constant movement in the

cear-train before referred to that the eylinder

._w111 carry the notched disk a quarter revolu-

tion ahead of the pawl-carr ying wheel. At
the same time the locking-disk is retarded a
distance equal to a quarte1-1evolut10n for
each complete two revolutions of the eylin-
It is to be understood, however, that

necessary, and modifications may be made
therein, such modifications having proper
1elnt1011 to the size of the oylmdel and the
length of the printing stroke. So, also, the
lockmﬂ‘ disk might be arranged to run at a

ar eater speed than the pawl-carrying disk, if
It will also be understood that the.'

notched disk, pawls, and related parts form

locks the cylinder to the gearing before de-

scribed is absolutely p031t1ve in 1ts operation

and maintains the cylinder at precisely the
speed of the gearing, and when the point in

‘the operation of the machme is reached where
it is desired to increase the speed of the ¢yl-

inder the unclutching operation is effected
by the increased speed of the e¢ylinder.
It may occur by reason of the fact that the

adjustment of the various parts is not made

with sufficient fineness, or from a wearin the
operating gears, or. from a variation in the
operation of the cushioning devices, or from
an unavoidable spring in Lhe oper atm parts,
that the bed in its reciprocation will bllﬂ‘htly
overrun, and therefore will lag on its return
stroke, and since the movemeut of the eylin-
der, as has been before gaid, is constant the

1ack on the bed will fail to emet.lv mesh with

the cylind er-gear.

“into such relation to each other as to eff
:the proper mesh.
tice, however, that the horn-cam and bowl

depend, however,

| thereof.

mechamsm shall be spring- pa,wls
clutech which when it

attached to the bed, which cooperates with a
bowl P, attached to the cylinder. Thishorn-
cam and bowl are so located with relation to
each other that the bowl will engage the cam
just before the rack on the bed meets the
gear on the cylinder, and in case thereis any
lag in the bed from any of the causes hereto-
fore referred to or from any other cause, so
that the gear and rack fail to mesh propeﬂy,
the cam and bowl will act to bring the parts
ect
It has been found in prac-

refeued to do little or no work when the ma-
chine is running at the speed which 1t 1s de-
signed to have dum:r'vr the printing operation.
Tn other words, when the parts of the machine
are adjusted soastorunatacertain speed this
adjustment can 11311&1137' be made sufficiently
fine so that the reciprocation of the bed will

brifg its rack at the proper time into exact

mesh with the eylinder-gear. Itisonly when

the speed for which_the machine is adjusted

is either increased or diminished that the lag
referred to oceurs, and at such times unless
the horn-cam be provided the gear and rack
come into mesh with a slight snap. The horn-
cam and its bowl, therefm e, are not necessary
to the operation of the device, although they

constitute a desirable adjunct.

Various modifications of this device may

be made without departing from the scope of
the invention.
spring-pawls and codperating notches on the
disk may be varied. Such modifications will
as has been before indi-

For instance, the number of

cated, on the size of the eyhndel and the
lenfj*th of the bed or the printing contact
‘Furthermore, the locking-disk, al-
though desirable to insure a perfect grip of

the spring-pawls on the notched disk and to

avoid any accidental slip between these two

parts, 1s not necessary,and it may be omitted.
1t is also not necessary that the devices for

locking the notched disk to the constant-speed
Rigid
arms may be used instead of spring-pawls, a,nd

various other forms of locking devices may

be used, and also it is to be unde1stood that

when spring-pawls are used it is not neces-

sary that they be in the form of spring-arms;

‘but rigid arms controlled by suitably - dis-
posed springs may be used. While also the
'pleferled form of clutch or locking mechan-

ism by which the eylmder is locked to the

auxiliary gearing is such as heretofore de-

seribed—<. e., one in which the unclutching
operation is effected by a slip caused by the
increased speed of the cylinder, and such a
clutch is one of the features of the invention
specifically eonmdered-—yet it is to be under-
stood that the invention in its broader form
is not limited to this or any specific form of
clutch. It is also to be understood that this

invention Is not limited in its anphcabmn to
‘printing machinery.

While it is adapted for

A horn- cam Ois thel efore | such ause,and particularlyin eonueemon Wlth
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10

- whereby a cylinder is driven during a part

20

- mechanism operating when the eyhnder un--

25

the type of printing-machine desecribed, it is | bed, and a clutch for connecting the cylinder

of much broader application and can be used
in any machine wherein it is desired to con-
trol the operation of moving parts which have
a relation to each other sumlal to that of the

bed and cylinder of a printing-machine.

Various modifications other than those
heretofore specified may be made without de-
parting from the spirit and scope of this in-
vention, the essence of which is to provide
in a machine the moving parts of which have
the described relation to each other means

of its eycle in synchronism with a bed which
has a varying movement and during the re-
mainder of its cycle at a constant speed in
connection with a clutch mechanism or other
suitable similar locking device by which the
cylinder is connected to and disengaged from
the constant-speed mechanism, the clutch

der the influence of one driving mechanism

has substantlally the speed of the other mech-
anism.

What is claimed is—

1. Ina bed-and-cylinder printing-machine,
means whereby the bed is driven at varying
speeds, means whereby the cylinder is driven
in synchronism with the bed during a part of
its stroke, mechanism for driving the ¢ylin-

der at a constant speed which is substantlally

equal to the printing speed when it is not

- driven in synchronism with the bed, and a
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clutch mechanism for connecting the cylin-

der to and disconnecting it from the constant-
speed mechanism, said cluteh mechanism be-

ing constructed to be released by the in-

creased speed of theeylinder when it isdriven
n synchronism with the bed and to be reén-
gaged when the speeds of the bed and the

constant-speed mechanism becone equal sub-
stantially as deseribed.

2. In a bed-and-cylinder maehme, a power-
wheel rotating at a constant speed, mechan-

ism whereby the bed is driven from said wheel

at varymﬂ* speeds, means whereby the cylin-
der is driven in synchronism with the bed
during a part of its stroke, mechanism oper-

- ated from the power- Wheel for driving the
30

cylinder at a constant speed which is “sub-
stantially equal to the printing speed when

1t 1Is not driven in synchronism with the bed,

and a clutech for connecting the cylinder to

‘and diseconnecting it from the constant-speed

mechanism, said clutch being constructed to

"‘be released by the increased speed of the cyl-

inder when it is driven in synchronism with
the bed and to be reéngaged when the speeds
of the bed and the eonsta,nt-speed mechanism
become equal, substantially as described.

3. In a bed-and-cylinder machine, mechan-

ism whereby the bed is driven at varying

speeds, means whereby the ¢ylinder is driven

by the bed during a part of its stroke, mech-

anism for d1ivinn' the cylinder at a constant
speed which is substa,ntlally equal to the

printing speed when it is not drwen by the

» to and disconnecting it from the constant-

speed mechanism, sald clutech being con-
structed to be released by the increased speed
of the cylinder when it is driven by the bed
and to be reéngaged when the speeds of the
bed and the constant-speed mechanism be-
come equal, substantially as described.

4. Inabed-and-cylinder machine, mechan-
iIsm whereby the bed is driven at varying
speeds, means whereby the cylinderis driven

70

by the bed during a part of its stroke, mech-

anism for driving the cylinder at a constant
speed which 1s substantially equal to the
printing speed when it is not driven by the
bed, raising and lowering devices for connect-
1ng the cylinder to and disconnecting it from

the bed, and a cluteh for connecting the cyl-

inder to and disconnecting it from the con-
stant - speed mechanism, said clutch being
constructed to be released by the increased
movement of the e¢ylinder when 1t is driven
by the bed and to be reéngaged when the
speeds of the bed and the constant-speed
mechanism become equal, substantially as de-
scribed.

5. In abed-and-cylinder machine, a power-
wheel running at a constant speed, mechan-
ism whereby the bed isdriven from said wheel
at varying speeds, means whereby the cylin-
der Is driven by the bed during a part of its
stroke, mechanism operated from the power-
wheel for driving the cylinder at a constant
speed which 1s substantially equal to the
printing speed when it is not driven by the
bed, and a cluteh for connecting the eylinder

to and disconnecting it from the constant-

speed mechanism, the said clutch being con-
structed to be released by the increased speed
of the cylinder when 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. Inabed-and-cylinder machine, a power-
wheel running at a constant speed, mechan-
ism whereby the bed is driven from said wheel
at varying speeds, means whereby the cylin-
der 18 driven by the bed during 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 when it is not driven by the

bed, a cluteh for connecting the cylinder to
and disconnecting it from the constant-speed
mechanism, the sald cluteh being constructed
to be released by the increased Speed of the
cylinder when driven by the bed and to be
reéngaged when the speeds of the bed and
the constant-speed mechanism become equal,
and raising and lowering devices whereby
the eylinderis connected to and disconnected

from the bed, substantially as described.

7. In a bed-and-cylinder 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
driving the cylinder during

a part of the
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~ stroke of the bed, gearmw mtatmﬂ' at a con-

stant speed for driving the cylmder when it
is not.driven by the bed devices for raising
and lowering the cylinder {0 move ils gear
into and out of mesh with the rack on the

bed, and a.cluteh for connecting the eylinder

to and disconnecting it from the constant-

- speed gearing, said elutch being constructed

O

to be released by the increased speed of the

cylinder when its gear is in mesh with the
rack on the bed and to be reéngaged when

‘the speeds of the bed and the constant-speed

mechanism become equal substantially as de-

- seribed.

I5

-20

8. In a bed-and-cylinder rnaehme the com-

bination with the bed an_d_mechambm for re-

ciprocating itat varying speeds, of a constant-

speed mechanism operating at a speed. which

is substantially equal to the printing speed,
a cylinder adapted to be operated by both
mechanisms, and a clutch operating to lock
the

' ~1sm, the said cluteh being constructed to be
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released by the increased speed of the eylin-

der under the influence of the bed-recipro-
cating mechanism and to be reéngaged when
the speeds of the bed and the constant-speed
mechanism become equal, substautlally as de-

seribed.

9, In abed-and- cylinder printing-machine,
the combination witha eylinder, of a disk con-
nected tothe cylinder, a cm:xsta,nt speed mech-

anism, devices actlncr in conjunction with the

disk to connect the eylmder to and discon-

nect it from said mechanism, and a locking

device, substantially as descrlbed |
10. Inabed-and- eyhnderprmtmmmachme

~ the combination with the cylinder, of a disk
“having a plurality of notches eonnected to the

49

eyhnder a constant-speed mechanismand de-

‘vices acting in conjunction with the notched
disk to connect the cylinder to and discon-

nect it from said mechanism, substantially as
described.

11: In a bed-and- cyhnder pr intin g-machine,
means for reciprocating the bed at varying
speeds, means whereby the eylinder is driven
by the bed during a part of its stroke, mech-
anism for driving the cylinder at a constant
speed when it is not driven by the bed, a disk

‘connected to the cylinder, means aetlnﬂ' in
“conjunction with the disk whereby the cyhn-

derisconnected toand driven by the constant-
speed mechanism when it is not driven by the
bed, the transfer from the bed to the constant-
speed mechanism being made while the'bed is

running at a considerable speed and before it

1eaehes the end of its stroke, whereby the cyl-
inder is kept running at a speed which is sub-
stantially equal to the printing speed sub-
stantially as described.

12. Inabed-and-cylinder prmtm.z-maehme,
means for reciprocating the bed at varying

speeds, means whereby the e¢ylinder is driven
by the bed during a part of its stroke, mech-
-amsm for drwmo* the cylmder at a consbant

ylmder to the constant-speed mechan-

| ha,vmﬂ' a plurality of notches connected to the

eyhndex and means acting in conjuanction
with the notched disk w hereby_ the cylinder
is connected to and driven by the constant-
speed mechanism when it is not driven by the
bed, substantially as described.

13. Ina bed-and-cylinder plmtlnmmachme |

means for reciprocating the bed at varying
speeds, means whereby the cylinder is con-
nected to and driven by the bed during a part
of its stroke, devices for raising and lowelmw

the cyhuder to connect it to and dlsconnect

it from the bed, a constant-speed mechanism,

a diskconnected to the eylinder, and means
acting in conjunction with the disk whereby
the eylinder is connected to and driven by
the constant-speed mechanism when it is not

driven by the bed, substantially as described.
" 14. Inabed-and- -cylinder printing-machine,

means for reciprocating the bed at varying
speeds, means whereby the cylinder is con-
nected toand driven by the bed during a part
of its stroke, devices forraising and lowering
the cylinder toconnect 1t to and disconnect it
from the bed, a constant-speed mechanism, a
disk having a plurality of notches connected

to the cylinder, and means acting in conjunec-

tion with the notched disk whereby the cyl-

inder is connected to and driven by the con-

stant-speed mechanism when it is not driven
by the bed, substantially as described. ..

- 15. Inabed-aund-cylinder machine, the com-
bination with a cylinder, of a disk having a

plurality of notches fast on the cylinder-

shaft, a loosely-mounted gear, means for

driving the gear at a constant speed, and.
‘means for connecting the gear toand discon-

necting it from the disk at specified times,
%nbstantlally as described.
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16. Inabed-and-cylinder machine, the com---"—'

bination with the cylinder, of a disk having
a plurality of notches fast on the ¢y lmdel-
shaft, a loosely-mounted gear,

for driving the cylinder at varying speeds,
and means for connecting the gear toand dis-
connecting it from the mnotched disk, said

‘means being constructed to be released when

the speed of the eylinder under the influence

of the varying-speed mechanism is greater.

than the speed of the gear, substfmtla,lly as
described. |
17. Inabed-and- qhndm mm,hme, the com-

bination with the eylinder, of a notched disk
fast on the cylinder, a loosely-mouuted gear,

means for driving the gear at a constant
speed, means for drivi ing the cylinder at vary-

ing speeds, means for conneetmn‘ the gear to

and disconnecting it from the disk when the

speed of the cylinder under the influence of

the varying-speed mechanism is greater than
the speed of the gear, and a 100]&1110* deviece
for holding the said connecting means in en-

gaging position, substantially as described.

means for
driving the gear at a constant speed, means
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18. The combination with a variable-speed

‘mechanism, of a disk, connections between
the variable-speed mechanism and the disk,
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the disk may be rotated from the variable--
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a constant-speed mechanism having a rate of

speed which is less than the greatest speed of
the variable-speed mechanism and greater
than the least speed of said mechanism, and

an automatie cluteh operating to connect the
disk to and disconnect it from the constant-

speed mechanism at times when its speed co-
incides with the speed of the variable-speed

“mechanism, substantially as described.

19. The combination with a variable-speed
mechanism, of a disk, connections whereby

speed mechanism, a constant-speed mechan-

1sm, a carrier rotated thereby, and means on

the carrier for connecting the carrier to and
disconnecting 1t from the disk at substan-
tially the times when the speeds of the vari-
able-speed mechanism and the constant-speed
mechanism coincide, sub%tantml.y as de-
scribed.
20. The combination with a variable- speed
mechanism, of a disk, connections whereby
the disk may be rotated from the variable-

speed mechanism, a constant-speed mechan-

1Ism, & carrier rotated thereby, means on the
carrier for connecting it to and disconnecting
it from the disk at specified times, and a lock-
Ing device for holding the said means in en-
ﬁaﬂement with the dlbk substantially as de-
SGI‘Ibed |
21. The combination with a variable-speed
mechanism, of a disk, eonnections whereby
the disk may be rotated from the variable-
speed mechanism, a constant-speed mechan-
1sm, a carrier rotated thereby, means on the
carrier for antomatically connecting it to and

disconnecting it from the disk at specified

times, and a locking device for holding the
sald meansin enﬂ*aﬂement with the (hsk st b-
stantially as desembed
22. The combination with a variable-speed
mechanism, of a disk rotated thereby, a con-
stant-speed mechanism having a greaterspeed
than the least speed of the variable-speed
mechanism, and a less speed than the great-
est speed of the variable-speed mechanism, a
carrier rotated by said constant-speed mech-
anism,
ically eonnectmﬂ* it to the disk made effective
by the disk, the smd means being antomatic-
ally disconnected from the disk: when the

speed of the disk is inc¢reased beyond that of

the carrier under the influence of the con-

stant-speed mechanism and reéngaged when

the speeds of the disk and carrier again coin-
cide, substantially as described.

23. The combination with a variable-speed

mechanism, of a disk having a plurality of
notches, connections whereby the notched
disk is rotated by the variable-speed mechan-
1Ism, a constant-speed mechanism, a carrier
rotated thereby, and pawl-arms on the car-
rier, the said pawl-arms operating to con-
nect the carrier to and disconnect it from the
notched disk at specified times, substantially
as described. |

24. The combination with a variable- -speed |

and meanson the carrier for automat-.

s | - o 856,345

mechanism, of a notched disk, connections

whereby the noteched disk 1s rotated by the
variable-speed mechanism, a constant-speed

~mechanism, a carrier rotated thereby, pawl-

arms on the carrier, the said pawl-arms oper-

ating to connect the carrier to and disconnect
1t from the notehed disk at specified times, and

a locking device, substantially as described.
25. The combination with a variable-speed
mechanism, of a notched disk, connections

~whereby the disk is rotated from the variable-

speed mechanism, a constant-speed mechan-
1sm, a carrier rotated thereby, pawl-arms on
the carrier codoperating with the notched disk
and acting to connect the carrier to and dis-
connect 1t from the disk at specified times,
and a locking device having high and low
cam parts, means for rotating the locking-
disk at a different speed to that of the carrier
whereby its high and low parts will succes-
sively operate to lock the arms to the disk and

permit them to be disengaged therefrom, sub-

stantially as described.

26. The combination with anotched disk,of
means for rotating it at a variable speed,
means for connecting the disk to and discon-
necting it from said variable-speed . mechan-

ism, a constant-speed mechanism, a carrier

operated thereby, pawl-arms on the carrier
operating to connect the carrier to and dis-
connect 1t from the notched disk, a locking-
disk, and means for rotating it from the con-
stant -speed mechanism but at a speed differ-

entfrom that of the carrier whereby the pawls

are locked toand disengaged from the notched
disk, substantially as described.

27. Thecombination with anotched disk, of
a variable-speed mechanism, connections

whereby the disk may be rotated therefrom,.

a constant-speed mechanism,a carrier rotated
thereby, pawl-arms on the carrier codperat-
ing with the notched disk whereby the car-
rier and disk are connected to and discon-
nected from each other, and a cam mechan-

ism operating to hold the pawl-arms in en--

gagement and permit their disengagement,
substa,ntmlly as described.

28. The combination with the ¢ylinder of a
printing-machine, of a disk having a plural-
ity of notches rigidly mounted on the cylin-
der-shaft, a loosely-mounted pawl-carrier,
pawl-arms on the carrier, means for driving
the pawl-carrier at a constant speed, means
whereby the cylinder may be driven during a
part of its ¢ycle at a varying speed, the cyl-
inder being disconnected from the varying-
speed mechanism during the remainder of
the cyele, and being then driven at a constant
speed by the engagement of the disk and
pawls, wbsta,ntlally as described.

29. The combination with the c¢ylinder of a
printing-machine, of means for driving the
cylinder at varying speeds, a notched disk
rigidly mounted on the cylinder-shaft, a
loosely-mounted pawl-carrier, pawl-arms on
the carrier, means for driving the carrier at
a constant speed, the pawl-arms being ar-
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'._.'ranﬂ'ed to enﬂ'aﬂ'e the notched dlsk when the'
eylmder IS dlsen gaged from the varying-speed

- I0

mechanism, and loohmﬂ' devices for holding

-the pawlsin en waﬂoment snbsto,n tlally as do-
seribed. |

30. Inabed-and- oyhnder pnntmn* maohmo

the combination with mechanism for roolpw-”
- cating the bed at varying speeds, of means |
o wholobv the cylinderis driven by the bed dur-
ing a part of its stroke, of constant-speed
--meohamsm for driving the cylinder when it
is not driven by the. bed a notched disk se-
cured to the oyhndel-shaft a loosely-mount-
‘ed pawl-carrier connected with the constant--
speed mechanism, spring-pawls for cngaging
-the notches on the disk, and a locking dewce
- for holding the pawlsin engagement w 11311 tho

 disk, substantially as described.

- 31. Inabed-and- oylmderplmtmmmaohme,
the combination with mechanism for recipro-
catingthebed at varyingspeeds,means where-
by the cylinderis chlven by the bed during a

- part of its stroke, raising and lowering de--.
| - -vices for connecting the oyhndel to. and dis--
connecting it from the bed, a constant-speed
~meohamsm for driving tho c¢ylinder when it
is not driven by the bed a notched disk se-

cured tothecylinder- shaf t, aloosely-mounted

pawl-carrier connected w1t,h the oonsta,nt-.
speed mechanism, spring-pawls for engaging
~'the notches on the disks, and a lookmf‘r de- |
vice for holding the pawls in enwawement

~with the disk, substontlolly as descl 1bed

33
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32, The oombmatlon with a cylinder, of a

notched d#sk secured to the cylinder-shaft, a
loosely - mounted gear- wheel ad,]ooent the
- mnotehed disk, said gear-wheel carrying pawl-
‘arms, means for 1ota,tmg the pawl-carrying
gear at a constant speed, a gear having in-

ternal high and low partsalso loosely mounted

with 1olat1011 to the notched disk, means for

rotating this gear at a oonsta,nt speed, the

speed bemf‘r different from that at which the

pawl-con}mg gear 18 rotated, means for ro-

tating the oylmder at varying speeds during

- a port of its cycle, the ey linder being rotated

3%

-d1sk with the notched disk,
disk-acting to hold the powls in enfra,ﬂ'ement
with the notched disk and permit them at the
proper times to be disengaged therefrom, sub- |

‘during the remainder of the cycle by the en-

gagement of the pawls on the pawl-carrying
and a locking-

~ stantially as described.
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'33. In a bed-and- oyhndel .maohme the

combmotwn with a power-wheel running at

a constant speed, means for driving the hed
from said power-wheel at varying speeds a

‘train of gearing operated from the power-
wheel, apawl carrier operated from said gear-
ing at a constant speed, a lockmmdmk also

operated from said gearing at a constant

speed but at a rate different from that at |

which the pawl-carrier is opolated, a print-
ing-cylinder, means whereby it is driven from

the bed during a part of its stroke, a notched

disk rigidly mounted on the shaft of the eyl-

inder, the cylinder being driven during the |

[ time w hen 1t is not duven by tho bed by the
engagement of the pawls with the notched
‘disk and the operation of the locking device
being such as to hold the pawls in engage-
| ;ment with the notched disk and permit thou
disengagement therefiom substantmlly as

desoubed
34, In a bed-and- 05 llnder maohmo, the

combination with a power-wheel running at
‘a constant speed, means for driving the bod
from said power—-wheel at varying speeds a
train of gearing operated from the power-
‘wheel, a pawl-cal rieroperated from said gear-
ing at a constant speed, a locking-disk also
.Opelated from said gearing at a constant
| speed but at a rate different from that at
which the pawl-carrier is Opelatod a print-
ing eylinder, means whereby it is driven from
the bed during a part of its stroke, raising
and lowering dewces for connecting the oyl-
inder to aod disconnecting it from the bed,a .
notched disk rigidly mounted on the shaft of

go

t.he cylinder, the cylmdel being driven dur-
ing the time when it is not drwen by the bed
bv the engagement of the pawls with the

| notched disk “and the operation of the lock-
ing device being such as to hold the pawlsin

enwaﬂ*omont with the notched disk and per-

mit then disengagement therefrom, substau- _

tlally as described. | |
'35. The combination with a plmtmﬂ'-oylm-
del of a notched disk r igidly mounted on the

-sha,fb thereof, a pawl-carrier loosely mounted
‘with respect to the notched disk, spring pawl-

arms pivoted on said carrier, and a ]oosely-

mounted and suitably-driven 1ock1n g-disk for
holding the pawl-arms in enﬂ'afrement with

the notched disk and pelmlttmw their disen-
gagement therefrom, Substanblall} as de-
Sellbed |

36. The combination with a eyhnder of a
notched disk rigidly mounted on the shaft
thereof, a pawl-carrier loosely mounted with

respect” to the notched disk, spring-pawls on

75

80

95

100

105

110

the carrier, a locking-gear also loosely mount-

ed with respeot'to the notched disk and hav-
ing high and low parts codperating with the
pa,wls and means for driving the disk, car-
rier, and locking-gear eonstant ly: but; at dif-
ferent rates of speed when the disk and car-
rier are disconnected from each othel, sub-
stantially as deseribed. | |
37. Inabed-and-cylinder maohme tho com-
bination with the eylinder, of a notched disk

loosely mou nted on the oyhndm -shaft, a pawl-
carrier loosely mounted with r espeot to the
notehed disk, spring-pawls carried by the car-

rier, a disk also loosely mounted on the disk
and having interior high and low parts, mech-
anism for operating tho pd.wl—camylnﬂ' disk
at a constant speed, mechanism for operating
the locking-disk at a constant speed but at a

speed d1ffe1ent to that of the pawl-carrying
‘disk, and mechanism for operating the cylin-

S
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der and notched disk at varying speeds, the

parts being so arranged that when the speed

of the oy11nde1 and notohed disk under the_




influence of the varying-speed mechanism

coincides with the pawl-carrying disk oper-
ated by the constant-speed mechanism, the

pawlswilldropinto the notchesof the noteched
disk, and the locking-disk will be then oper-
ated to retain them there, qnbstantlally as,

- described.

- I0

~38. The combination with a bed-and- L,ylm-'
der machine, of a crank mechanism for driv-

ing the bed at varying speeds, a constant-
speed gearing, a rack on the bed, a gear on
the ¢ylinder, araising and lowering device for

the cylinder whereby it is moved into and out |
~of mesh with the rack of the bed, a notched

disk rigidly connected to the cylinder-shaft,

a locking - gear meshing with the constant-
- Speed -gearing

, a pawl-carrying gcear loosely

- mounted with respect to the locking-gear and
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meshing with the constant-speed gearing, the

parts being so arranged that when the cylin-

der is raised out of mesh with the rack, it will
be locked to the constant-speed mechanism
by means of the notched disk, pawl-carrying

disk and locking-gear, and when it is lowered
1nto mesh with the bed, it will be released from
the constant-speed mechanism, through the
~1ncreased speed given it by the bed, substan-

tially as described.
39. In a bed-and-cylinder machine, a mech-
anism for driving the bed at a Varymn'speed

-a"eonstant-speed mechanism, a cylinder

adapted to be operated by both mechanisms,
a device for positively locking the eylinder to
the constant-speed mechanism, the locking
device being so constructed that it will be

automatically released when the cylinder is

connected to both mechanisms and its speed

is increased under the influence of the vary-
ing-speed mechanism beyond that of the con-

stant-speed nmechanism, substantlally as de-
scribed.

40. Inabed-and- -cylinder machine, the com-
bination with a gear rotating at a constant

speed, a crank mechanism Operated by the
gear and reciprocating the bed at a varying

speed, a rack-and-gear connection between
the bed and the cyhnder whereby the ¢ylinder
1s operated by the bed during a portion of its
stroke, a train of gearing in mesh with the
gear rota,tmﬂ' at a coustant speed, a locking
mechanism for positively locking the cylinder

- to and releasing it from the gearing, the lock-

ing mechanism being constructed so as to
posmwely lock the cylmder to the gearing
when the cylinder and the bed are rotatmn' at
the same speed and thereafter slip so as to re-

'lease the cylinder from the constant-speed

mechanism when under the influence of the
bed its speed increases beyond that of the
constant-speed mechamsm substantlally as
described.

41. Inabed-and- -cylinder machine, the com-
bination with a bed reciprocating at varying

speeds, a cylinderdriven by the bed during a |

| 6_56,“‘34_5 .

ism for driving the cylinder when it is not

driven by the bed, auxiliary intermediate de-
vices operating at substantially the times
when the speeds of the bed and the constant-
speed mechanism coincide to connect the cyl-

| inder to and disconnect it from the constant-
| speed mechanism, and means between the

bed and the cylinder operating to correct any

Arregularity in the motion of the parts and

properly posifion the bed and cylinder when
the two come into driving lelatmn substan-

tially as described.

42, Inabed-and- cylmdel machme the COI -
bination with a bed reciprocating at varying
speeds, a cylinder driven by the bed during

a part of its stroke, a constant-speed mech-'

anism for driving the eylinder when it is not
driven by the bed auxiliary intermediate de-
vices acting at subst_an.tia,lly_ the times when

the speeds of the bed and constant-speed
mechanism coincide, to connect the cylinder
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to and disconnect it from theconstant-speed

mechanism, and a bowl and cam carried by
the bed and cylinder and operating to cor-
rect any irregularity in the motion of the
parts and properly position the bed and cyl-
inder when the two come into driving rela-
tion, substantially as described. ~
43. Inabed-and-cylinder maehme,the com-
bination with a bed reciprocating at varying
speeds, a c¢ylinder driven by the bed during
a part of its stroke, raising and lowering de-
vices for bringing the cylinder into and re-
moving it from its driving relation with the
bed, a eonst&nt speed meeha,msm-for driving
the cyhnder when it is not driven by the bed
auxiliary intermediate devices acting at_sub—

stantially the times when the speeds of the

bed and constant-speed mechanism coincide,
to connect the cylinder to and disconneet it
irom the constant-speed mechanism, and a
bowl and cam carried by the bed and cylinder
and operating to correct any irregularity in
the motion of the parts and properly position
the bed and eylinder when the two comeinto
driving relation, substantially as described.

44. The combination with the eylinder and
reciprocating bed having an intermeshing
rack and segment, of means for raising and
loweringsaid cylinder, and meansfor causing

‘the loweringdevices toimparta partial down-

ward movement when the cylinder is tripped,
substantially as described.
45. The combination with the cyhnder and

reciprocating bed having an intermeshing

rack and segment, of means for raising and
lowering said ¢ylinder, and tripping mechan-
ism for said cylinder embracing a dog having
two acting shoulders producing different po-
sitions of the cyhnder substantially as de-
seribed.

46. The combination with the bed and c¢yl-
inder ha,vmg intermeshing devices, of means
for raising and lowermﬂ' the cyhnder and

65 part of its stroke, a constant-speed mechan- | means ca.using the lo_wering devices to lower
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the eylinder into pOSlthll insuring engage-
ment of theintermeshing devices but WIthout
causing othercontact durmg the time the cyl-

inderistr ipped and moving with the bed,sub-

stantially as described. -
47. Inabed-and-cylinder machine,the com-

~ bination with the ¢ylinder, of means for rais-

10

ing and lowering the cylmder and operating

devmes for said means, connections between

the operating devices and the raising and
lowering means, said connections belnﬂ' con-
strueted so that the downward movement of
the cylinder may be varied, and controlling

~ devices for said connections which permlt

I3

20

them to be operated only at predetermined

intervals, substantially as deseribed.
48. Inabed-and-cylinder machine,the com-

‘bination with the eylinder, of means for rais-

ing and lowering the cylinder, a cam, a rock-
ing lever operated by the cam, pins at vary-
ing distances from the center of motion of

- the rocking lever, and means for connecting
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either of the pins 'to the raising and lowering

‘devices, substantially as described.

49. Tna bed- -and-cylinder machine,the com-
bination with a cylinder, of means 1nclud1nﬂ*
a toggle for raising and lowering the cyhnder
a gab-hook connecting with the toggle having
recesses on its opposite side, a pivoted lever

carrying upper and lower pins, mechanism
for rocking the lever, and devices for posi-
- tioning the gab-hook so that it will operate

in connection with either the upper or the
lower stud, substantially as deseribed.
50, Ina bed—and—eylmder machme, the com-

bination with mechanism for raising and low-
ering the cylinder, the same including a tog-

gle, a gab-hook connected with the toggle, a
locking-lever carried by the upper and lower

pins, devices for positioning the gab-hook so |

that 1t will engage with either pin, means for
rocking the lever and means for preventing

the operation of uthe gab-hook-shifting device

1i

| exeept at specified times, substantially as de-
seribed.

51. Inabed-and-cylinder machine, the com-

| bination with a toggle and connections where-
| by it may raise and lower the cylinder, of a

gab-hock extending from the toggle, a rock-
ing lever bearing upper and lower pins, de-
vices for positioning the gab-hook so as to en-
gage the lever-pins, a cam for operating the
rcanclmzvDr lever, a cam projection carried on the
oab-hook, and a cam constructed to engage
either side of the cam projection according to
the position of the gab-hook whereby to pre-
vent the gab-hook from being operated ex-
cept at specific times, substantially as de-

seribed.

52. Ina bed-and-cylmder machlne, the com-
bination with a cylinder having a gear, of a
bed carrying a rack, devices for raising and
lowering the cyliuder, and means whereby
the said devices may be controlled in the low-
ering operation so as to bring the cylinder
down sufficiently to engage it with the rack
on the bed and yet permit it to be off the im-
pression, substantially as described.

- 53. Inabed-and-cylinder machine, the com-

‘bination with a c¢ylinder carrying a gearand a
‘bed carrying a rack, of devices for raising and

lowering the cylinder, the same including a
rocking lever, means for giving a constan
throw to the lever, connections whereby the
constant throw of the leveris caused to lower
the cylinder different distances, and con-
trolling devices for said connectlons which
permit them to be operated only at prede-
termined intervals substantially as described.
~ In testimony whereof I have hereunto set
my hand in the presence of two subscribing

wﬂnesses
LUTHER C. CROWELL.

W11;nesses:
JAMES (). RICE,
- T. F. KEHOE.
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