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- UNITED STATES PATENT OFFICE.

CALVERT B. COTTRELL, OF STONINGTON, CONNECTICUT.

PRINTING-MACHINE.

) SPECIFICATION iorming part of Letters Patent No. 327,243, dated =eptember 29, 1885,
Application filed April 17, 1884, (No model.)’

To all whom it may concerw:

Be it known that I, CALVERT B. COTTRELL,
of Stonington, in the county of New London
and State of Connecticut, have invented a new
and useful Improvement in Printing - Ma-

‘chines, of which the following is a specifica-
‘tion.

My invention is more particularly applica-
ble to lithographic presses; and it relates to
stop-eylinder presses in which the eylinder
carries a segment-gear and the bed a rack,
whereby the cylinder during printing is geared
with the bed, but which permits the bed to
move back or return after printing, leaving
the cylinder stationary. R
- Owing to the difficalty of engaging the seg-
ment-gear of the cylinder with the bed-rack

when the bed is moving at a high speed, and.

of stopping the cylinder if its segment runs
out of the bed-rack when the bed is moving
at a high speed, the beds of stop - eylinder

- presses have largely heretofore been driven
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by cranks,because the crank givesagradually-
decreasing and then a gradually - inereasing
speed to the bed at the end of its movement.

These crank presses are, however, objectiona-

ble, because the method of operating the eyl-
inder has necessitated a comparatively slow
pertormance of work by the press, and in my
Letters Patent No. 177,808, dated May 23,
1876, the stop-cylinder press was greatly im-
proved by giving the bed a uniform speed of
movement, and by attaching to the cylinder a
short segment-gear independent of the seg-
ment with which the bed-rack engages, and
employing in connection therewith a sector-
gear, which by a suitable cam is broughtinto
engagement with the sector-gear as the cylin-
der is disengaged from the bed, so as to grad-
ally take up the momentum of the cylinder
and bring it to a full stop, and which by an-
other suitable cam is moved in anopposite di-
rection to overcome theinertia of the cylinder
and start it forward with such a gradually-
accelerated movement that it and the bed shall
have a common speed when its rack and the
cylinder-segment are brought to their point of
engagement. |

In order to secure a proper action of the
mechanism for stopping and starting the cyl-
inder just described, a careful adjustment of

to print.

the sector-gear ﬁ?hereby the cylinderis turned.

‘1n stopping and starting, and of the cams

whereby said sectorisoperated, was necessary,
and even then there was liable, especially in
running very fast, to be a thump or knock at

the time the cylinder is let go by the bed and

taken by the cam-actuated sector-gear, and
vice versa. |

Animportant object of my presentinvention
is to obtain a still smoother operation of the
cylinder, whereby the press may be safely run
at a higher speed than has before been attain-
able in stop - cylinder presses, and, further-

more, to enable the cylinder, while receiving

its entire movementfrom the bed, to be turned
considerably more than acomplete revolution

‘during the forward movement of the bed, so

that the printed sheet may be delivered from
the front of the cylinder, the time taken by
such rotation of the cylinder to deliver being
utilized in a lithographic press to give the

bed a longer movement, which will carry its
form intheforward or printing stroke entirely

beyond the cylinder and under the wetting-
rollers, located at the opposite side of the

cylinder trom the color or inking rollers.

Tothese ends my invention consists in novel
combinations of parts, which are hereinafter
described, and pointed out in the claims.,

In the accompanying drawings, Figure 1 is

‘aside elevation of such partsof a press as are

necessary to illustrate my invention, the parts
being shown in the positions they occupy at
the instant the bed commences its movement
Fig. 2 18 a transverse vertical sec-
tion of sald parts on the dotted line z z, Fig.
1, looking toward the cylinder. FKig. 3 is a
vertical section and side elevation of certain
parts of the press on the dotted line y ¥, Fig.
2; and Fig. 4 18 a sectional view on the plane
of the dotted line 2z 2, Fig. 3. |

- Similar letters of reference designate cor-
responding parts in all the figures.

A A designate the side frames of the press,
which are erected on the bed-plate B, and
C designates the cylinder, which is journaled
in sultable bearings, «, in the upper side
frames or eylinder-frames, A’.

D designates the bed, which is capable of
sliding on suitable bearers, b, secured upon
cross pieces or stretchers A’ connecting the
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‘I'his shaft is journaled at one end in one of
the side frames A, and at the other end in
an outside or Supplem.enml frame or stand-

ard, A’ and the wheel I has such a circum- | concentric portion, %', which is of shortest ra- IIO
ferenee that it will make a complete turn at | dius, and thereby throws the clutch-piece J
each forward or backward movement of the | out of engagement with the wheel H’ and
bed. Consequently the shaft ¥’ is not rotated | across into the wheel I’, where it remains dur-
continunously in one direction, but has im- | ing the passage of the groove portion &’ over
parted to it a reciprocating rotebry motion, | the roller # and until the offset X** reaches I15
moving in each direction a complete or nearly the said roller. The offset £**¥, acting on the
Complete turn. roller 4, draws the clutch-piece J out of the
G designates a second shaft, which is like- | wheel I’ and into an intermediate position out;
wise journaled in the frames A. A’ and on | of engagement with both wheels H' I, where
which is fixed a spur-wheel, &', 'gearmg into | 1t remains during the time the conoentuc 120
a spur-wheel, G% on the shaft of the cylinder | groove portion %* traverses the roller 7, and
5 C. The wheel G* is fast on the cylinder-shaft, { until the offset kiik, acting on the said roller
and consequently it will be understood that i, throws the cluteh-piece J again into en-
whenever the shaft G is turned the eylinder | gagement with the wheel H’, in which posmon
18 also turned. it appears in the drawings. 125
On the shait F' are two wheels, H I, which In front of the cylinder C,I have represented
are both fast thereon, and which gear 1nto | in outline inking or color 1ollersZ and behind
two other wheels, H’ I" on the shaft G. The | the cylinder are represented in a similar man-
wheels H' I’ are loose on the shaft G, and are | ner wetting-rollers ¥, which would not be nec-
severally econnected therewith or locked there- | essary in a type-press. I3

to at the desired times by a clutch-piece, J,
- capable of sliding on the shaft to cause it £0
engage with one or other of the said wheels,
or to bring it to a position midway between

shown in the drawings; but by the rotation
of the cam the offset k* acts upon the said
bowl or roller 2, and directs it into the second

Atthetop of theeylinderis the feed-board S,
and at the front of the ecylinder, opposite the
feed-board,are chain-wheelsm,over which pass
endless cha,ms, carrying delwery grlppers

T Sldefranles A A and ]:)“Ir deSID nates the fOI'm éthelﬂ ID'Ordm to leavebﬂth Wheels flee This L
R 5W5]J1(3h 1n: thlS etample of my: mventlon con- GllltCh -piece 1s connected with the gshaft Gin-
"""" - s1sts of a lithographice stone. -« 1 | .a well - understood manner by a feather or 7o _
L Attached to the under side Of the bed D 18 Spllﬂe and 1s Gper&ted by 3;. 16V6r K Kr fat-
S 5 a rack, ¢, with :’ﬁ:thh: engages a pinion or | ecrumed at g to a bracket, g, projeetmg from o
- wheel, d - This pinion or wheel d is mounted | the outer frame or standard' A’ The upper
.. ona shaft d’y in which is a knueckle or uni- | arm, K, of the said ]everls'fOrI{edtO'embrac?e R
porilitiiirioing éVB‘I‘_S&l JGIHE or couplmg, d’, as best ShOWIl 1n | the Gllﬂ)@h -plece J, and the 10W6]:' arm K 75
-~ Fig. 2, and which is supportedﬁat one end in | thereof is u}nnected with  a 10'd '''''' , 28 :best:i .... o
________________ 10 _a_be_mrmg in the side frame, A, and adjacent 'shown in Hig. 2 S
. tothe wheel d in a bearing, @, wherein it can | L demgnates_a_shaft which extends length- =~
_______ r1se and fall a sufficient distance to allow it to Wlse of the press, and which is driven by bev-: . ...
... engage with the upper or lower side of the | el gears ¢’ g'fro'm' the driving-shaft .+~ 8
. rack conthe lower side of the bed. - The shaft | = Upon the shaft I is a cam, L’ the form and
S 15 d receives a motion. conbmueusly In one di- purpose of which will be her emafter described,
i rection through the wheel and pinion e ¢ from | and the rod K? is forked to straddle the Sh'aftf o
. ashaft, F, on which are placed the driving- | and carries a bowl or roller, &, which engages
. pulleyse ¢’. . (Shownin Fig. 2.) 'Thlsmeehr!f?Wlt}h'a;gIOO'Veill'Sald'camf5?5?5é5é%é%é%é%é:5:5:5:851*:1:1-:-:-
i anasm for dmvmgthebedlsshownm my afore-  The wheels H H’ are cam-shaped spur-
- 20 sald Letters Patent, and isa well-known move- | wheels, the forms of which are best shown in
. ......... . . . ment for transfor IIHD‘D uniform rotary motion ;Flg' 3,-and the wheels. I I'arenot cam- shaped,
oo anto uniform recipm(,atmg motion, the shaft | but havea plane uniform pempher;,the wheel- AR
o engaging with the under or upper mde_of the ere;mg_ smaller than the wheel V.. -~~~ - 9C -
SRR A SR A rack ¢ to move the bed in one or other direc- | Dllllﬂg prmtmg the cylmdel C 1S égiearede T
g tion ab uniform or nearly uniform speed. The Wlth the bed D by spur-segments¢on theeyl-
------ ~shaft E therefore constitutesthe driving-shatt | Inder engaging with: racks j on the top of the -
o of the machine, and imparts the desired uni- bed, and, as shown in Fig. 2, one rack j s
. torm mﬂtloll'toﬁthef bed, and the entire move- dlreetly ahove and formed in _the_ same piece 95
ment of the cylinder is produe’ed by suitable w1th the rack f*. :
... 30 gearing operated by the bed,and which I shall | The form of 'the cam L. is best shown in:-
-~ nowdeseribe. o o | Fig. 4. Inits side is a groove which eom-
T Inoneoftheside fraluesAlsjournaledashort | prises three concentric portions, k ¥’ &%, of dif-
oo Shaft, having fixed on one end a pinion, f’, | ferent radii, and three offsets, & ek pickk The 100
i rIiiiiiiiitiiio ;whlch engages with ' a rack, /%, on the under | cam turns 'm. the direction mdlcauted by the o
. 35sideof t;he bed and receives a rotaly motion | arrows thereon in Figs. 2:and 4, and produces
... alternately in opposite directions as the bed | the following movements of the cluteh -pleced:
18 reciproeated, and having fixed on the other | Solong as the bowl or roller 4 18 1n the longer =
o or outer end a similar pinion, 3, which gears concentric groove portion & the clutch-piece 105
o Intoa large spur-wheel, F, fast on a shaft, F'. | is held in engagement with the wheel H/, as =~ =



the delivery-grippers, as they form no part ot

327,243

I have not here shown th_eSe chains fully nor

my present invention; but in my two applica
tions for Letters Patent, filed, respectively,

November 26,1883, and January 28, 1884, and-

numbered, respectively, 112,916 and 118,908,

10

are shown and described front delivery appa-
ratus, in which are employed endless chains
and gripper-bars and rods extending between
them. | | |
Asbeforestated,the position of partsshownis
that which exists just as the bed D commences
its forward movement in the direction of the

“arrow 1,Fig. 1, and at this time the receiving-
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35 jar, and continue in gear therewith until
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edge s of the cylinderis in the position shown
in Fig. 1 by a full line. As the bed moves
its rack 7%, acting upon the pinion f* and

“through the shaft f, pinion f°, wheel F, and

shaft }/, turns the cam-shaped gear H 1in the
direction indicated by the arrows thereon In
Figs.1 and 3, and inasmuch as the fellow can-
wheel H’ is now locked by the clutch J to 1its
shaft G said shaft will also be turned, and
through the wheels G’ G* will turn the cylin-
der forward in the direction of the arrows,
Figs.1 and 3. At the initial movement of the

wheel H the portion * is coming into engage-

ment and meshes into the corresponding por-
tion * of the fellow wheel H', and conse-
quently the inertia of the cylinder will be
overcome very gradually, and the cylinder

ogradually increased in speed until at the time

the bed-racks j come to the cylinder they
mesh into the segments ¢ without shoek or

printing 1s completed.

In the press here shown the travel of the

bed is sufficient to carry it entirely beyond
the eylinder and into the position shown 1n

dotted lines at the right of the c¢ylinder in

Fig. 3. This carries the stone or form I
under the wetting - roilers, and during the
whole forward movement of the bed the con-
centric groove portion k of the cam L has held
the roller h, and therefore kept the clutch-
piece J in constant engagement with the
wheel H'. I -

As before stated, the circumference of the

wheel F is equal to the travel of the bed D,

50

53

and the wheel H, being upon the same shaft,
also makes a single revoluvion at each move-
ment of the bed, and by the time the bed has
reached the end of its movement the wheels
H H’ areagain in the position shown in Fig. 1,
and have brought the cylinder to a stand-still
without shock or jar.

In a front-delivery press as here shown the
gearing should be so proportioned as to give
the cylinder more than a complete revolution,
and therefore the gearing shown is arranged
to carry the receiving-edge s of the cylinder
beyond the position shown in Fig. 1 to the
position indicated by the dotted line s§¥, or
thereabout, and as the c¢ylinder, after a com-

= plete turn, moves from s to §* the sheet 1Is

delivered and the cylinder brought to a stand-

|

-3

movement. | -

As the bed completes its movement and just
before it beginus its return the cam L’ by 1ts
rotation brings the offset k* against the roller
h, and by acting thereon moves the clutch-
piece J out of engagement with the wheel H'
and into engagement with the wheel I, at which
time the said roller is in the concentric portion
%' of smallest radius;. but as soon as the clutch-
piece J is unlocked from the wheel H' the bed
D. commences its return movement, thereby
turning the shaft ' and its wheels H I 1n the
opposite direction. The instant that the
clutch-piece J engages with the wheel 1" the
cylinder is turned back at a slow speed, be-
cause of the comparatively small size of the

wheel T and the larger size of the wheel

I, and until the receiving-edge of the cyl-
inder is brought back to the position indl-
cated by s in Figs. 1 and 8. The offset k** of
the cam L/ now acts on theroller 4 and draws
the cluteh-piece J out of engagement with the
wheel T’ and into an intermediate position,
where it remains while the concentric groove

| still abt & ab the time the bed terminates 1ts a
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portion %* of the cam L/ traverses the roller 2,

the eylinder being left stationary to properly
register the sheet upon it. As the bed com-
pletes its return movement the offset ke
meets the roller A, and thereby throws the
clutch-piece J again into engagement with the
wheel H’ to move the cylinder forward with
its sheet, and, as before described, the portions
% % of the wheels H H’ coming into gear effects
the starting of the ecylinder very slowly and
accelerates its speed until at the time of the
coming together of the bed-racks j and cylin-
der-segments 4 the bed and ecylinder have a
uniform movement. | |

If found necessary or desirable on high-
speed presses, I may employ means to clamp
the cylinder at the time of reversing the bed,
and also at the time of unlocking the cylinder
when it is brought to a position to receive the
fresh sheet from the feed-board.

In a stop-cylinder press in which 1t 1s not
important to run the cylinder over to facilitate
the delivery of the printed sheet the bed will
““run by’’ the cylinder only about four tosix
inches, and in this time the ¢ylinder will run
down to slow and stop, which will just place
thereceiving-edge of the ¢ylinder inthe proper
position for feeding the fresh sheet, and by

unlocking the eylinder at the point of reversal

of the bed,or just before, the e¢ylinder will not
be disturbed. In this casethe two concentric
spur-wheels I I’ would not be required, and
the clutch-piece J would simply be actuated
to lock into and unloeck from the wheel H'.
By my invention I operate the cylinder by

enabled to run very rapidly and to effect the
engagement of the bed and cylinder for print-
ing without shock or jar, and also to stop
and start the cylinder very gradually. 1 am
also enabled to run the cylinder ahead after
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gears which are always in mesh, and am thus |
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printing to facilitate the delivery of the | during printing, and cam-shaped gear wheels

printed sheet, and then return it to a receiv-
Ing position while the bed is returning and
before it comples its return movement, thus
5 giving ample time for registering the sheet on
the eylinder. | |
What I claim as my invention, and desire to
secure by Letters Patent, is—
1. In a stop-ecylinder printing- press, the
(0 combination, with a bed, of a cylinder geared
directly to the bed during priunting, and gear-
Ing and intermediate mechanism connecting
thebedand cylinder,substantially asdescribed,
whereby the cylinder is carried past the point
15 of taking a sheet during the forward move-
ment of the bed, in order to deliver the printed
sheet at the front of the cylinder, and is then
returned to the point of taking the sheet and
there allowed to dwell until the next forward
20 movement of the bed, substantially as and for
the purpose herein described.
- 2. In a stop-cylinder printing-press, the
combination, with a bed, of a eylinder which
18 geared directly with the bed during print-
25 1ng, and cam-shaped gear-wheels deriving mo-
tion from the bed and serving to start the cyl-
Inder gradually and accelerate its speed, so that
1t and the bed will have a uniform motion at
the time of coming into gear, and also sefving
30 to bring the ¢ylinder gradually to a stop, sub-
stantially as and for the purpose herein de-
‘scribed. |
3. In a stop-cylinder printing - press, the
combination, with a bed, of a eylinder geared
35 directly with the bed during printing, a shaft
gearing with the bed and receiving a recipro-
cating rotary motion therefrom, an interme-
diate shaft geared with the cylinder, cam-
-shaped gear-wheels connecting said shafts, the
40 wheel upon the intermediate shaft being loose,
and a cam-actuated clutch-piece whereby said
loose wheel may be locked §0 its shaft during
the forward movement of the bed and left un.
locked during the return movementofthe bed,
45 substantially as and for the purpose herein de-
scribed. o
4. In a stop-cylinder printing - press, the
combination, with a bed, of a eylinder having
a gear-segment and a rack on the bed where-
50 by the cylinder is geared directly with the bed

serving to start the cylinder gradually and ac-
celerate its speed, so that the bed and cylin-
der will have a uniform speed at the time of
therack on the bed coming into gear with the 55
segment on the cylinder, and also serving to

gradually stop the cylinder after the bed-rack
has run out of gear with the cylinder-segment,

substantially as and for the purpose herein de-
scribed. | | - bo

9. In a stop-cylinder printing-press, the
combination, with a bed and a cylinder, of
cam-shaped gear-wheels, whereby the ¢y lin-
der is started gradually at the commencement
of its movement and carried past a position 65
to take the sheet and there stopped, other
gear-wheels, whereby the cylinder is reversed
and moved back to a position to takethe sheet,
and a cam-actuated clutch-piece, whereby said
cylinder may be alternately connected with the 70
cam-shaped gearsand the reversing -gears, sub-
stantially as and for the purpose herein de-
scribed.

6. The combination, with the bed D and
cylinder C, provided with the rack and Seg- 75
ment j 4, for engagement during printing, of
the shaft (, geared with the eylinder, the shaft
F', geared with the beéd and having a recipro-
cating rotary motion, the cam-shaped wheel
H on shatt F’, the cam-shaped wheel H loose 8o
on the shaft G, the clutch-piece J, and the cam
L and connections, substantially such as de-
seribed, for controlling the cluteh-piece J, sub-
stantially as set forth.

7. The combination, with the bed D and 85
cylinder G, provided with the rack and seg-
ment j 4, for engagement during printing, of
the shaft (z, geared with the cylinder, and the
wheels H' I, loose thereon, the shaft F, geared
with the bed and having a reciprocating ro- go
tary motion, the wheels H I, fast on the shaft ¥,
the clutch-piece J, and the cam I/, and connec-
tlons, substantially such as deseribed, for con-
trolling said clutch-piece, substantially as set
forth. B

C. B. COTTRELL.

Witnesses:
FREDK. HAYNES,
C. HALT.
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