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To all whom it may concerr.: ‘pression-eylinder B? of the machine, to which

Beitknown thatI,CHARLES P. COTTRELL, &
citizen of the United States, and a resident of
Stonington,in the county of New London and

¢ Stateof Connecticut, haveinvented anewand
useful Improvement in Printing-Machines, of
which the following is a specification. _

This invention relates to printing-machines

 in which an impression-cylinder is furnished
ro with a movable tympan and means for auto-
matically shifting said tympan while the cyl-
inder continues in motion between two suc-
cessive printings. In high-speed machinesit
has been found very desirable that the speed

s of the machineshould be temporarily reduced
below the normal printing speed before and
during the operation of shifting the tympan.
‘This invention consists in certain novel
‘means, hereinafter described .and claimed,

25 whereby such temporary reduction of speed

and the subsequent acceleration to the normal
printing speed are automatically and gradu-
ally effected. " o |
The invention is applicable with especial
25 advantage to a printing-machinedriven by an
electric motor, but is also applicable to a ma-
chine driven by a belt.
In the accompanying drawings, KFigure 1
represents a side elevation of a portion of the
30 framingof aperfecting printing-machine, the

second impression-cylinder,an electric motor,

driving-gearing between said motor and cyl-
inder, and means for changing the speed of
said cylinder preparatory to and after the

3¢ shifting of the tympan; Fig. 2, a transverse
sectional elevation corresponding with Kig.
-1; Fig. 3, a perspective view of the principal
parts of the speed-changing mechanism. Fig.

4 is a face view of a cam which constitutes.

40 an important part of said mechanism. Fig.
51is a detail -view which will-be hereinafter
explained. TFig. 6 is a view illustrating the

changes necessary to adapt the speed-chang-
ing mechanismtoamachinedriven by belting.

45  Similar letters and numerals of reference
designate corresponding parts in all the fig-
ures. | ~ |

A is one of the side frames of the printing-

“machine; B, oneof the journal-boxesin which

so is supported the shaft B’ of the second im- |

is secured by a screw ¢* an adjustable latch-

cylinder my invention is applied.
Cisadriving-shaft, which corresponds with
the driving-shaft of other perfecting printing-
machines and is supported in bearings in the
framing A and geared with the cylinder B*
for driving the same by gears 1 2 3, the gear
1 being fast on said shaft C and meshing with
and driving the gear 2, which is fitted to turn
freely on a fixed stud 2%, secured in the fram-
ing A, the said gear 2 meshing with and driv-

ing the gear 3, which is fast on the eylinder-

shaft B'. | |
D, Figs. 1 and 2, is the electric motor, the
shaft E of which carries a gear F, which

meshes with a gear G on the shaft C for driv-
ing the same. o |

H is a speed-controller, which may be and
is represented as what is commonly known as
a ‘‘rheostat;” applied to said motor for con- 7o
trolling the speed thereof, said rheostat being
operated through arod a, on which isa toothed
rack o', engaging with a pinion ¢® on the rheo-

stat-spindle. This rod « is connected with -

the arm b of a rock-shaft ¢, which works in
fixed bearings and is furnished with a hand-
lever d, the movement of which in oné or the
other direction, operating through the rod a,
accelerates or retards the motor. . As repre-
sented, the movement of the rod tothe right
effects the acceleration and that to the left
the retardation. Inthehand-lever d thereis-
secured a stud d’,over which lies a latch-bare,
whichispivoted atafixed pointe’ and to which

75

30

piece f, in which are several notches, either
of which may be so set to the lower edge of
the bar ¢ as to act as a stop tolimit the move-
ment of the lever d and rod « to the right for
the purpose of limiting the maximum normal
speed of the motor to correspond with the
speed at which the cylinder is torun for print-
ing. Tohold the rod a in the position for this
normalspeed until theretardation isrequired,
there are applied to the said rod, as shown in
Figs. 2 and 4, two thrust-springs ¢ £, which .
act in connection with the lower arm of a bell-
crank lever I I'. The spring ¢ is coiled upon
a rod ¢, connected with said lever and pass-
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ing through a bracket ¢°, affixed to the fram- 100
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ing A, and it takes its thrust between a shoul- |

der on said bracket and an adjustable collar
¢g® on the said rod. The spring & is coiled
upon the rod @ and-takes its thrust between
an adjustable shoulder /v’ on the said rod and
a swivel-eye /1%, secured in the lower arm of
the lever. A collar /i*is provided on the said
rod on the opposite side of the swivel-eye /3

- to be acted upon by the bell-ecrank, as herein-
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after described, for moving the said rod to the
left to produce the retardation. The spring
i is weaker than that g, so that it will permit
the movement of the rod ¢ by the hand-lever
without disturbing the mechanisimn, of which
the bell-crank level I 1 forms pmt through
which the cylinder B? itself autom atically pro-
ducesitsslowingdown and Speedlnwup This
mechanism will’ now be described in detail.
On a prolongation of the cylinder-shaft B’
there is an endle&& screw ¢, which gears with
a worm-gear 2 on a small shaft @2 arranged
transversel ytothecylinder-shaftina bracket-
bearing ¢°, secured to the main framing, the
said worm-gear having a number of teeth cor-
responding with the number of revolutions
which the cylinder is to make between the
successive shiftings of the tympan. TFor ex-

ample, 1f the Shlftlnn' 1s to commence at every

sixtieth revolution the worm- -gear has sixty
teeth. 1'hetime occupied by the retardation
and subsequent restoration of the normal

speed may correspond with one or more revo-

lations, that being determined by a cam L on
the cylinder-shaft. On the shaft ¢ of the
worm-gear there is what I term a ““tripping-

- disk” J the periphery of which is concentric

»
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bell-crank lever I T,

with the shatt except in one place where there

is a notch 7 for the reception of a lug %k on a
lever K, which is pivoted at &' toa pr 03@0131011
on the b1 acket ¢* and which, being loaded at

‘the end, holds down the said luw upon the

edge of the disk. On the same pwot k' with
the lever K there is independently pivoted a
lever M, from which a lug m projects later-
ally undel the level I, ThlS lever M is con-
nected by a rod '’ with the arm »n of a rock-
shaft N, working in bracket-bearings n*, se-
cured to the fr.;Lmuw A, the rock- shaft carry-
ing also an elbow-level N', which may be

ter med the *‘locking-lever,” its upperarm be-

mn* notched at n? (See Fl”‘ 3) to receive a lug

, plOJGCtIH“‘ from a rod . 0, the lower end of
whlch is connected with the arm I' of the
The upper part of this
rod o is forked to receive the prolongation of
the cylinder-shaft and has pivoted t0 it a cres-
cent-shaped runner /, which runsin a groove

“in the outer face of the cam L. The smd rod

is connected with the lower arm of the lock-
ing-lever N’ by a spring p, which tends to pull
th(., rod o inward toward the cam for the pur-
pose of throwing the cam-runner ! toward and
into engawement with the cam when the said
rod is not locked with the ranner clear of the
cam, as shown in Fiﬂ*s 2 ‘and 3, by the en-

::'Lfrement of its Iug o’ in the noteh n2 of the

1ock1nﬂ'-level N'.

I have hereinbefore mentioned that the re-
tardation of the speed of the e¢ylinder and its
subsequent restoration to the normal may
take place during one or morerevolutions of
the cylinder; but in order to effect 1t without
shock or jar three revolutions will be ample,
and the cam J on the cylinder-shaft, which I
have herein represented as.an example, isor-
ganized to so effect it. T'his cam consists of
a disk having in its face, as shown in Fig. 4,
a groove which, commencing with a small ra-

dius as near as practicable to the shaft, is-

concentric for a short distance, as shown at
6 6, and from this concentric portion ¢ 6 1t
runs in opposite directions in volute form to
a concentric portion 7 8 of larger radius, so
that the runner/, entering the portion 6 6 of
the groove, will -be moved outward radially
to the shaft in a downward direction and so
produce a downward movement of the rod o,
which, through the bell-crank lever I I', will
move the rod ¢ in the direction to slow down
the motor. After the point 7 of the cam has
passed the runner / the continued revolution
holds the runner stationary and so keeps the
motor slowed down until the point 8 reaches
the runner, when the further continued revo-
lution permits the runner to return toward
the shaft and so permits the spring g, by its
action on the lever I I, to raise the rod o and
to draw back the rod a, and the motor is
thereby caused to be speeded up again. It
will be observed on reference to I'ig. 4 that
the evolution of the cam-groove from the part
6 6 to the point 7 corresponds with more than
one and a half revolutions, and the involu-
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tion from the point 8 to the part 6 6 corre-

sponds with lessthan onerevolution, and that
consequently it takes more than one and a
half revolutions of the cylinder to produce

‘the retardation, but less than one to.speed up

again. The reason for slowing down more
gradually than for speeding up is that in
slowing down the momentum of the machine
has to be overcome. 1t isobvious, however,
that the cam might be constituted to slow
down and speed up by the same amount of
turn of the eylinder.

Having now described the several defails

of the mechanism, I will briefly describe one

operation of slowing down and speeding up.
Until the time arrives for slowing down the

Iug & of the lever K remains upon the true

circular portion of the tripping-disk J, and
the cam-runner { is locked out of engage-
ment with_- the cam 1. by the engagement of
the lug o’ of ‘the rod o in the notch of the
Iockmﬂ'-lever N’; but when-it is time to slow

down the notch ,_7 of the tripping-disk arrives

at the lug & of the lever KX, and the said le-
ver, dropping upon the lugm of the lever M,

‘knocks down the said lever, which, by the

action of the rod n' on the arm 7 of the rock-

‘shaft N, causes the locking-lever N’ to with-
draw its notch »* from the lug o' of the cam-

rod o. The spring p then pulls in the cam-

| rod toward the ecam L, and the part 6 G of
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the cam-groove then coming opposite the run-
ner [ the latter enters into engagement with
thecam. The continuedrotation of the cam,
acting through the rod o on the bell-crank,
causes the latter to overcome the pressure of
the spring ¢ and to act upon the rheostat-rod
¢ first to produce the gradual retardation ot
the motor and Slowing down of the ¢ylinder;
then to so hold the said rod a as to maintain
for a time the reduced speed until the point 8
of the cam passestherunner/,when all the cam
has todois to controlthe upward movement of
the rod o and the return. of the rheostat-rod
a for the gradual speeding up. Just as the
speeding up is completed the tripping-disk J,

by the action of the inclined side of its notch
4 on the lag k, lifts the lever K, so that during
the continued revolution of the sald disk the
said lug runs on the periphery of said disk
until the time arrives for again slowing down.
In the above-described operation before the
said rod o reaches its lowest position the lock-

frame, with the lug o’ resting upon it back of
the noteh »n?, will have carried the shoulder
of the notch back of the lug o, so that said
lug may drop back into the noteh. . Then as
the rod rises and the locking-lever swings for-

ward the said shoulder acts upon the lug o
to push out the rod and so withdraw the run-
ner from the cam-groove. ThlS action of the
locking-lever on “the lug o' may be under-
stood by reference to Kig. 5, in which the cam-
rod o is shown in its lowest position with the

runner / in engagement with the cam and the.

locking-lever just coming into engagement
with the lug o
The automatm tympan-shifting mec,ha,msm

: -130 be employed with my mechanism for slow-

ing down and speeding up the cylinder, which
18 the subject of the present invention, may be
of any known or suitable kind—for 1nstance

such as is illustrated and described in Umted
States Patent No. 541,266—and my said mech-
anism serves besides the purpose of slowing
down and speeding up the purpose of throw-
ing the tympan-shifting mechanism into ac-
tion. Torillustration of the adaptation of my
said mechanism I have not thought it neces-
saryin this case torepresent the shif ting mech-
anism, but have thought it quite suf

corresponds with the tripping-lever Sh own in
the above-mentioned patent and to show the
connection of the present invention with that
lever. Thesaidlever (shown in Figs.1 and2)
hasforitsfulerum arock-shaft £° which works
in a bearing in a small stand k' on the top of
the framing A. Thearm R of said lever cor-
responds exactly with the arm R of the cor-
responding lever in said patent and is to be
connected in the same manner and for the

‘same purposes with the shifting mechanism

by a rod 21.. The other arm R’ of said lever
is connected by a rod g with the mechanism
by which the slowing down and speeding up

are effected, and for {his purpose the Dell- |

{erank I1 1s a

swinging inward toward the

clent 1o
show the lever R R’ of that mechanism, which

the framing A, and the said rock-shaftis pro-

vided with an arm to which the sald rod ¢ is

connected by a pin g’ in said arm working in
a slot in said rod in such manner that when

the bell-crank I T’ is moved to shift the rheo-

stat-rod « for slowing down the pin ¢, strik-
ing the bottom of the slot, operates the trip-

lever to trip the tympan- shlftmﬂ' mechanisin,

and that when the bell-erank is returned to
produce the speeding up the said pin, strik-
ing the top of the slot, throws back the trip-

lever to throw the Sald mechamsm out of op-

eration.

- Referring now to Fig. 6, I will brleﬂy de-
scribe what is necessary e adapt the mech-
anism, including the cam L, the endless screw

7, :.:md worm-gear ¢, the bell-crank T I', and
d;H the inter medmte devices to a printing n'-ma--

chinedriven by a belt. The only change nec-
essary in all this mechanism 18 to provlde or

connect the lower arm of the bell-crank I with.

the lever S of a belt-shipper 5’ for shifting a
drwmﬂ* belt N2, running on a pulley C' on the
shaft C, the sald belt havnw provided for

e

fixed to a rock-shaft I*, which
works in bearings in brackets I?, secured to

735
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driving 1t two driving mechamsms running

at d1f:‘ferent speeds. Such faster and slower
driving mechanisms are fully desecribed in
Patent No. 541,266, hereinbefore mentioned,
and therefore T will only here describe. them
as far as is necessary to explain the apphea-

tion of the present invention to ehan ging the

speed by shifting a belt. .

~ The pulley C/, Which is fast on the shaft C,
is twice the width of the belt N? to plowde
for the shifting of the belt to and fro between
a qmck-runmnﬂ" driving-pulley P°, which is
keyed fast upon a counter-shaft P and a slow-
running driving-pulley P4, which is loose on
said shaft. There are also on said shaft P a

smaller pulley P’, which receives a quick-

runnmﬂ' drwmﬂ'-belt Q' and a larger pulley
7, whwhleeewesa slow-running duvmn‘ belt
Q'* the said pulley P’ being keyed fast to the
said shaft and the said pulley P* being .loose
upon the said shaft. When the belt N?is on
the pulley P3, it is driven by the quicker belt
Q' on the pullev P’; but when the said belt
N?ig on the pulley P4 it is driven by the
slower belt Q? on the pulley P? which is con-
nected with and drives the said pulley P
This connection between the pulleys P* and
P* is made by means of a ratchet and pawl,

95

| gole,
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as deseribed in Patent No. 541,266, but not

herein shown, whereby the phlley Pt is per-

mitfed to tempm arily run ahead of P?during
the shifting of the belt N* between the pul-
leys P®and P4 The shaft Cis furnished with
a loose pulley C? and the pulley P* is wide
enough to receive the belt N* while running
either on said loose pulley C¢ or on the fast
pulley C’. The shipper-lever 8" is repre-
sented as connected with the bell-crank I I'
by a rod a, which occupies the place occupied
by the rheostat rod a of the electrie motor and
performs a- Slmﬂ&l duty-—viz., that of oper-
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~ating a speed-controller which in the elec-

IO

trically-driven machine is the rheostat and

in the case of the belt-driven machine is the

belt-shipper. The shipper-lever S’is capable
of a sufficient movement to carry the belt N
beyond the pulley C? to a loose pulley on the
shaft C, which is permitted without disturb-
ing the bell-crank and cam connections by
the spring /. on the rod ¢ in the same way as
the corresponding spring i, weaker than g,

~applied to the rheostat-rod a of the electric-

20

30
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ally-driven machine permits the movement
of said rod to stop the electriec motor.

What I claim as my invention is— |

1. The combination with the impression-
cylinder of a printing-machine, means for
driving the same at faster and slower speeds
in the same direction, and a speed-controller,
of acamderivingconstantrotary motion from
the printing-machine, mechanism normally
out of range of said cam to be actuated by
said cam for producing the operation of said
speed-controller, and automatic mechanism
for periodically engaging the first-mentioned
mechanism with the sz«ud cam and disengag-
ing it therefrom for the purpose of slowmﬂ'
down and speeding up the cylinder, substan—
tially as herein described.

2. The combination with the impression-

cylinder of a printing-machine and means for

driving the same at faster and slower speeds
in the same direction and a speed-controller,
of a cam fast on the cylinder-shaft and rotat-
ing therewith, mechanism normally inopera-
tive by said cam for transmitting motion from

- sald cam to the speed-controller, and mech-

40
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anism deriving motion from the cylinder for
engaging sald first-mentioned mechanism
with and disengaging the same from the said

cam, substantially as and for the purpose
herein described.

3. The combination with the impression-
cylinder of a printing-machine, means for
driving the same at faster and slower speeds

and a speed-controller, of a cam deriving mo--
tion from the printing-machine, mechanism

actuated by said cam for producing the op-
eration of sald speed-controller, the said cam
being constructed to first operate the speed-
eonttollel slowly for slowing down, then to
hold it temporarily smmonary and afterward

to operate 1t more rapidly for speeding up,

substantially as herein described. |

4. The combination with the impression-
cylinder of a printing-machine and an elec-
tric motor for driving the same at different
speeds in one direction, of a speed-controller
for said motor and automatic mechanism de-
riving motion from said machine for period-
10&11}7 operating said speed-controller for the
purpose of slowing it down and speeding it up
agaln, substantially as herein described.

5. The combination with the impression-

y]mdel of a printing-machine and an elec-

tric motor for driving the same at different
speeds in one direction’,_ of a speed-controller

| motion from the printing-machine, a deviece:

actuated bysaid cam for producing the opera-

tion of said speed-controller and automatic
mechanism for periodically engaging said de-
vice with the cam and disengaging it there-
from for the purpose of temporarily slowing
down the cylinder and afterward speeding it
up again, substantially as herein described.
6. The combination with the impression-
cylinder of a printing-machine and an elec-
tric motor for driving the same, of a speed-
controllerfor said motor, a rod connected with
said speed-controller, a cam-actuated device
and a cam therefor deriving motion fromthe
printing-machine, automatic mechanism for
periodically engaging said device with sald
rod for moving 1t and the speed-controllerin
a direction to 1educe the speed of the motor,
a stronger spring applied to said rod for mov-
ing it and the speed:controller in a direction
to speed up the motor, a hand-lever connected
with said rod, and a weaker spring applied to
said rod and operating normally to move it
in the same direction as the stronger spring
but capable of yielding to permit the opera-
tion of the rod by the hand-lever independ-

ently of the stronger spring, substantially as

helem described.

The combination with the lHlpleSSlOll-
eyhndel of a printing-machine and means for
driving the same at faster and slower speeds
and a speed-controller, of a cam on the cyl-
inder-shaft and devices normally disengaged
from said cam for transmitting motion there-
from when engaged therewith to the speed-
controller, an endless screw on the cylinder-

shaft, a shaft having on it both a worm-gear .

meshing with said endless serew and a trip-
ping-disk, a trip-lever running on said disk,
and mechanism actuated by said tripping-

| lever for producing the engagement of said

device with the said cam, substantially as.and
for the purpose herein described.

8. In a rotary cylinder printing-machine
the impression-cylinder of which is provided
with a movable tympan and with devices for
automaticallyshifting said tympan as the cyl-
inder rotates, the combination with said eyl-
inder, of a tripping device for starting the
tympan-shifting devices, means for driving
said cylinder in the same direction at faster

and slower speeds, a speed-controller, a cam -

deriving constant rotary motion from the
printing-machine, mechanisms to be actuated
by said cam for producing the operation of
said speed-controller and said tripping de-
vice, and mechanism for periodically engag-
ing the first-mentioned mechanisms with said
cam for the purpose of both slowing down the
cylinder and shifting the tympan substan-
tially as herein described. .
9. The combination with the impression-
cylinder of a printing-machine and means for

driving the same at faster and slower speeds

and a speed-controller, of a cam deriving con-
stant rotary motion fromi the printing-ma-

forsaid motor, a cam.deriving constant rotary | chine, a cam-rod- and a connection between
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T

sald rod and the 5peed controller, a locking | rod, the tuppmﬂ'-dmk 7 and its shaft 72, the

device for holding said rod out of en O'aﬂ'ement
with the cam, a spring for throwing said rod

into engagement with the cam, and a tripping

device deriving motion from the c¢ylinder for
actuating the locking device to liberate said
rod, substantially as herein desecribed.

10.
¢ylinder and means for driving the same at

faster and slower speeds and a speed-con-

troller, of the bell-crank I for operating said
controller, the cam L on the cylinder-shaft,

“the cam-rod o connected with the bell-crank

5

and capable of engagement with and disen-
cagement from sald cam, the rock-shaft N,
the locking-lever N’ on 8 said rock- shaft, the

spring p con’neeting said lever with the cam- |

The combination with the impression-

worm-@ear ¢ on said shaft 4%, the endless screw

| on the cylmder-shaft for engaging with said

worm-gear for driving the trlpplnﬂ'—dlsk the

_tripping-lever K controlled by said disk, the

lever M actuated by the tripping-lever and

20

the rod n’' connecting said lever M with the

rock-shaft N, all substanhally as and for the
purpose herein described.

In testimony that I claim the fmegomg as
my invention I have signed myname, in pres-

ence of two witnesses, this 12th day of July,

1898. |

CHARLES P. COTTRELL. -

Witnesses: |
A. R. STILL’\IAN
B. K. LARE.
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