(No Model.) 3 Sheets—Sheet 1.

C. B. COTTRELL.
SHEET DELIVERY APPARATUS FOR PRINTING MACHINES.

No. 319,460. Patented June 9, 1885.

3
iy
o
2N
: .
i i
= =
. ~E
=Rl S
s =

N (\ =
-E* -1V
= “Q%
Terenlor
NEF RS & Gt By
. ) : -
'R Rk ] /%/%
L) &wx P%/[

N. PETERS, hoto-Lithographer, Washington, D, C,




3 Sheets—Sheet 2.

(No Model.)

C. B. COTTRELL.
SHEET DELIVERY APPARATUS FOR PRINTING MACHINES.

No. 319,460.

Patented June 9, 1885.

s T

71 .._.-Ili.!:_.l il e § o Bt 7

6
WelreeSses

-

St

Hepres

£

her, Washington, D. C.

N. PETERS, Photo-Lithograp!




o Model.)

. 8 Sheets—Sheet 3.
¢. B. COTTRELL. ‘

SHEET DELIVERY APPARATUS FOR PRINTING MACHINES
Yo. 319,460.

Patented June 9, 1885.

s

~—me T

Fig 72

- -

Y
v
\
\
\

\
5\ \
\ \
\ \
\ N
\, ~
\
\
.
\\
N Ssael e s
~ [ L
.
. P
S -
e85 08

Tnpegelor:
CE W@ /6/&%1 W

N. PETERS, Photo-tithagrapher, Washington, D. C.




10

5

20

25

30

UNITED STATES

ATENT EFKGE@

CALVERT B. COTTRELL, OF STONINGTON, CONNECTICUT.

SHEET-DELIVERY APPARATUS FOR PRINTING-MACHINES.

SPECIFICATION forming pal:t of Letters Patent No. 319,460, dated June 9, 1885,

Aypplication filed Jannary ,‘25’; 1884. (No model.)

To all whom it may concern:

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 Sheet-Delivery
Apparatus for Printing-Machines, of which
the following is a specification.

My invention relates to sheet-delivery ap-
paratus comprising grippers which are em-
ployed to take the printed sheet from the
front of the impression-cylinder and carry it
to and deliver it upon the receiving board or
table with the last printed side uppermost.

In my application for Letters Patent filed
November 26, 1883, and of which the serial
numberis 112,916, T have shown and deseribed
a front-delivery apparatus counsisting of an
endless carrier composed of two endless chains
and gripper-rods extending between them,ar-
ranged at the front of the cylinder, and hav-
ing an alternately accelerated and retarded
movement, whereby the carrier is moved
quickly to carry the printed sheets {rom the
cylinder to the receiving-table, and is slowed
down to deliver the printed sheets. In my
aforesaid application the carrier was operated
during the prineipal portion of its movement
by mechanism independent of the cylinder,
but at the time of taking the sheets the carrier
received motion from the eylinder alone,in or-
der to insure the movement of the delivery-
grippers at the same speed as the cylinder
during the transfer of the printed sheet from
the cylinder-grippers to the delivery-grip-
pers, and during such time as the said carrier
was driven from the cylinder the mechanism
for imparting the accelerated and retarded

- motion to the carrier was inoperative.
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An important object of my present inven-
tion is to provide for driving the carrier from
the eylinder alone, or from a shaft having a
uniform rotary motion alone, and imparting
to it the requisite accelerated and retarded
movement without ever disconnecting it from
the driving mechanism operated from the cyl-
inder or from said uniformly-rotating shaft.

The invention consists, essentially, in the
combination, with an impression-cylinder, of
an- endless carrier provided with delivery-
grippers arranged at the front of the eylinder,
and mechanism,substantially such as hereinaf-

ter deseribed, receiving motion from the eyl-
inder alone, and serving to impart an alter-
nately accelerated and retarded movement to
the carrier, whereby the carrier will be moved
quickly to take the printed sheets from the
cylinder to the receiving-table, and slowed
down to deliver the printed sheets,

The invention also ccnsists in the combina
tion, with an impression-cylinder, of an end-
less carrier provided with delivery-grippers,
arranged at the front of the cylinder, and
mechanism, substantiully such as hereinafter
described, and comprising cam-shaped gear-
wheels for transmitting an alternately accel-
erated and retarded movement to the said car-
rier from a shaft having a uniform rotary mo-
tion. The eylinder of a two-revolution press
has a uniform rotary motion, and the mech-
anism above referred to and comprising the
cam-shaped gear-wheels may receive motion
from the ecylinder shaft or journal.

The invention also consists in various novel
combinations of partsand details of construe-
tion in the mechanism through which the end-
less carrier is operated,as hereinafter particu-
larly described, and pointed out in the claims.

The invention also consists in the combina-
tion,with an impression-eylinder and endless
chains provided with delivery - grippers ar-
ranged at the front of the cylinder, and hav-
ing an alternately accelerated and retarded
movement, of tracks or ways for said chains,
a chain-wheel shaft, and chain-wheels at the
ends of the tracks or ways which are adjacent

-to the eylinder,and chain-wheels or idlers sup-

ported by said tracks or ways ab their oppo-
site ends. '

The invention also consists in the combina-
tion,with an impression-cylinder and endless
chains arranged at the front thereof] of anovel
construction and arrangement of the several
parts of the gripper mechanism, including a
cam for opening the grippers, all as particu-
larly hereinafter described, and pointed out
in the claims. -

The invention also consists in the combina-
tion,with an impression-cylinder, of endless
chains provided with delivery - grippers ar-
ranged at the front of the cylinder, tracks or
ways for said chains having an upward curva-
ture between their ends, and a pivoted re-
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celving-table capable of being raised andlow-
ered. . ... . . : . .

The invention also consistsin the combina-
tion of a receiving-table, a rock-shaft where-
by it is pivotally supported, and mechanism,
particularly hereinafter deseribed,and pointed
out in the claims, for adjusting said table in
different positions.

To enable the invention to be more readily
understood, I will first give a brief deserip-
tion of a sheet-delivery apparatus embodying
my invention and applied to a two-revolution
press. .

In front of the cylinder is arranged a chain-
wheel shaft,on which are the driving chainor
sprocket wheels, by which the two endless
chains constituting the endless carrier are
moved. Adjacent to and preferably behind

. the eylinder are two short shafts geared to-
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gether by cam-shaped spur-wheels. The first
of these two shafts is geared directly with the
cylinder-shaft, or with a shaft having a uni-
form rotary motion, and by means of the cam-
shaped spur gear-wheels the uniformly-rotat-
ing first shaft transmits a variable rotary mo-
tion to the second shaft. By means of alarge
bevel-wheel and pinion the said second shaft
transmits its variable rotary motion to a diag-
onal or inclined shaft,which extends upward
andforward to the chain-wheel shaft above re-
ferred to, and which is connected by bevel-
wheels with said chain-wheel shaft. The bevel-
wheel on the chain-wheel shaft is not fast
thereon, but may be fixed relatively thereto
by clamping or securing it by bolts to a disk
or flange which is fast on said chain-wheel
shaft, and by turning the chain-wheel shaft
slightly the delivery-grippers may be turned
so that they will come into position for tak-
ing the printed sheet at just the right mo-
ment, and the bevel-wheel may then be fixed
relatively to the shaft by tightening up the
bolts which secure said wheel to the disk or
flange which is fast on said chain-wheel shaft.
From the two chain - driving wheels above
referred to pairs of tracks or ways extend for-
ward, the tracks or ways of each pair being
arranged or supported one above the other,

- The lower of the two tracks or ways supports
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the chain as it travels from the cylinder, and
the upper of said tracks or wayssupports the
chain as it returns toward the eylinder. The
pairs of tracks or ways are arched or curved
upwardly, and are supported at their ends
nearest the cylinder and at about the middle
of their-length. Theirfrontendsneed no sup-
port, but are provided with bearings wherein
chain-wheels oridlers are held. The upward
curvature of the tracks or ways causes the
printed sheets to be carried high above the
form.and clear overthe inking apparatus,and
also affords ample room foraccess to the form.
Between corresponding linksof the two chains

. there extends a non-rotary gripper-bar hav-

ing projecting arms, wherein is journaled the

gripper-shaft, and on one end of the gripper- i

819,460

shaft is an arm, which is operated on to open
and. close the grippers. The delivery-grip-
pers are opened by the aforesaid arm striking
on a cam-surface adjacent to one of the chain-
driving wheels, and I may also employ a see-
ond cam foracting on the said arm to close the
grippers on the sheet positively in taking the
sheet from the ¢ylinder. I may also employ
a receiving-table which is pivoted at its rear
end, sothat itsfront end may be dropped down
slightly, to better receive sheets from chains
moving on arc-shaped or curved tracks or
ways. The pivot of said table is formed by a
rock-shaft, which extends transversely across
the press, and is provided with a downward-
ly-extending arm,on which is a geared sector.
A short shaft provided with a pinion engag-
ing said sector and a hand-wheel for turning
it serves as a means of tilting the receiving-
table, and said table is held in the position to
which it is adjusted by a pawl engaging with
a ratchet-wheel on said short shaft.. :

In the accompanying drawings, Figure 1 is
a side view of such parts of a press as are nec-
essary to illustrate my invention. Fig. 2is a
plan of a portion thereof, including one end
portion of the eylinder,  one chain, and the
mechanism. for operating the chains from the
cylinder. Tig. 3 is'a detail sectional view
showing theadjustable connection of a be: el-
wheel with the chain-wheel shaft. TFig. 4is a
vertical section on the line # », Fig. 1, show-
ing the mechanism for adjusting the receiv-
ing-table. Fig. b is a sectional view of a por-
tion of the -cylinder, also showing in side
view that chain and pair of tracks or ways
which areon the side of the pressopposite that
shownin Fig. 1, said view being upon a larger
scale, and illustrating the delivery-grippers as
just closed on the sheet. Fig. 5% illustrates
the forward ends of the tracks or ways, and
shows the grippers about to deliver. TFig. 6

is a sectional side view, similar to Fig. 5, of

that portion of the chain which is adjacent to
the cylinder, illustrating the delivery-grip-
pers in their open position. Tig. 7 isa plan
of the parts shown in Fig. 6, the positions of
the several parts corresponding to Fig. 6. Fig.
8 is a plan, on'a much larger scale,of a portion
of one of the endless chains and gripper mech-
anism, also including a part of the track or
way.  Iig. 9.is a sectional view on the dotted
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line y y, Fig. 8, and on thesame seale; and Fig. -

10 is a diagram illustrating the cam-shaped
spur-wheels on a much larger scale, also in-
cluding in dotted outlines the parts from
whichthese wheels receive motion and through
which they transmit motion. -

Similar letters of reference designate corre-
sponding parts in all the figures.

A designates the eylinder mounted in the
cylinder side. frames, A’, and provided with
the ordinary cylinder-gear, A% through which
rotary motion in the direction of the arrow is:
imparted to it. ’ i

A’ designates the feed-board. Adjacent to,.
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and in this instanee behind, the cylinder A are

_two short shafts, ¢ b, which are geared to-
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gether by cam-shaped spur-wheels ¢’ I’. The
first shaft, a, is geared from the cylinder by a
smaller wheel, a’, on the cylinder-shaft, and a
larger wheel, ¢, on the shaft a; and through
the cam-shaped wheels ¢’ ' the shaft a, which
has a uniform rotary motion, imparts a vari-
able rotary motion to the shaft b.

In front of the cylinder A is a chain-wheel
shaft, B, whereon are secured chain-driving
wheels ¢, and the shafts B and b are connected
by a diagonal or inclined shaft, C, geared with
both said shafts. On the second shaft, b, is a
large bevel-wheel, %, which gears into a bevel-
pinion, ¢/, on the shaft C, and said shaft C is
connected with the shaft B by bevel-wheels ¢*
¢’. 'Theshafts ¢, b, B, and C are all mounted
in bearings supported from the cylinder side
frames, A’. The wheel ¢’ is not fast on the
shaft B, but is fixed relatively thereto by an
adjustable connection. (Bestshown inFig. 3.)
On said shaft B is securely fixed a flange or
disk, ¢*, having arc-shaped slots, through
which bolts ¢ pass and enter the hub of the
wheel ¢, Byslackening the bolts ¢® and turn-
ing the wheel ¢ slightly on its shaft B the de-
livery-grippers, hereinafter described, may be
timed relatively to the rotation of the cylin-
der, and by tightening the said bolts the wheel
may besecurely fixed relatively to said shaft B.

D D designate the chains which constitute
the endless carrier, and which pass around and
are driven by the wheels ¢. The endless
chains D D are each supported by a pair of
tracks.or ways, d &, ‘arranged one above an-
other, the upper, d, serving to support the
chain in its movement toward the cylinder A,
and the lower, &, serving to support the chain
in its. movement from the cylinder. HKach
pair of tracks or ways are arched or have an
upward curvature, as best shown in Fig. 1,
and are supported at their ends adjacent to
the cylinder by brackets attached to or pro-
jecting from the eylinder side frames, A’ At
about the middle of their length the pairs of
tracks or ways d'd are supported by uprights
B, and at their forward ends the pairs of
tracks or ways sypporta chain-wheel or idler
shaft, ¢, on which are wheels or idlers ¢, over
which the chains D D pass. The ends of the
shaft e are mounted in boxes ¢, which are ad-
Jjustable by means of set-screws ¢,to vary the
tension on the chains.

The construction of a chain which I find to
be very desirable is best shown in Figs. § and
9, but also in Figs. 5, 5%, and 7. I here make
no claim to this chain; but it, with other fea-
tures, forms the subject of my application for
Letters Patent, Serial No. 139,236, filed July
31, 1884. Alternate links of .the chain are
composed of twoside pieces, f f, provided with
inwardly-projecting hubs f’,which receive the
chain-pins f* through then. Intermediate
links are formed by side plates, f* %, through
which the pins f* also pass, and outside which

the ends of the pins are riveted. The eyes f
can then turn freely on the pins, which are fast
at the ends inthe plates f°. The depth of the
side portions, 1 f, is equal to the diameter of
the hubs or eyes f/, and the said hubs or eyes
bear on top of the tracks or ways d &, as is
shown in Fig. 9, while the plates f° lap over
and project down on opposite sides of said
tracks or ways, as also shown in said figure.
In opposite sides of the tracks or ways are in-
clined gutters f* (best shown in Fig. 9,) which
receive any oil dripping from the chain, and
conduct it to one end orthe other of said tracks
or ways, where it will be delivered.

The tracks or ways d @ are provided with
guards or shields f*,which lap over and cover
the chains and enable the attendant to grasp
the said tracks or ways without the liability
of taking hold of a moving chain. These
shields or guards f° are secured to the outer
sides of the tracks or ways, as is best shown
in Fig. 9, and they may be used or not, as de-
sired.

The tracks or ways provided with oil-gut-
ters, and also the gnards above deseribed, are
embraced in my aforesaid application, Serial
No. 139,236, and are not here claimed.

The arrangement and construction of the
gripper mechanism is best shown in Figs. 8
and 9, but also in Figs. 5, 6, and 7. A non-
rotary gripper-bar, g, extends between the two

chains, and is formed integral with or rigidly

secured to corresponding links, 7%, in the two
chains, These two links may be left solid in-
stead of being formed by two plates, £* f*, and
one tooth of each chain-wheel ¢ may beremoved
to enable said solid link to pass the wheel.

g’ designates arms which are formed integral
with or are rigidly secured to the non-rotary
gripper-bar g, and in which is journaled the
gripper-shaft ¢*, on which are the gripper-fin-
gers ¢°. At each end of the gripper-shaft ¢
is a closing-spring, ¢* applied in the usnal
way, and said gripper-fingers close onto grip-
per-rests ¢° on the barg. On the end of the
gripper-shaft ¢* is an arm, ¢° on which is a
roller, *,

R I/ designate two stationary cams, whichare
formed on a bracket, 7%, secured to the cylin-
der side frames, A’, and between which the
roller * passes. As the chains D bring the
grippers to the position shown in Fig. 6, the
roller * bears on the stationary cam % and
opens the gripper-fingers ¢°, as shown in Fig.
6. As they receive the sheet, theroller* bears
on the cam #/, and thereby the gripper-fingers
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are closed positively on the sheet, as shown in .

Fig. 5. As the grippers are brought to the
delivery position shown in Fig. 5%, the roller
* strikes a projection, 4, attashed to one of the
tracks or ways, and the gripper-fingers ¢* are
thereby opened and the sheet is delivered onto
the receiving-table F. The chainsshould have
two sets of gripper mechanism,and at each re-
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tarding of their movement oneset will deliver

a sheet on the receiving-table T,
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. fingers release it; I employ g

In-orderto stop-the sheet as it is deliverad
and preventits being carried beyond the table
F byreason of its momentum afterthe gripper-
guards or stops
Jy @ ftgfunsb which the front edcre will strike, and
by which it will be plevented from shooting
ahead and off the receiving-table I These
stops or guards j are securedm arms §', which

. project. mward from a rod, 5%, connecting the
outer ends of the pairs of tracks or ways Sdd.
The receiving-table I' is mounted on a rock-.

shaft; I, whlch extends transversely across
the press, and:is journaled in the standards or
uprights B. Upon this shaft is a downwardly-
projecting arm, &, having a sector-gear; ¥/, at
its lower end.

Journaledin one ofthe st'mdzuds or upuohts
Eisa short shaft, 7, on which are secured a
_ pinion, }

gemno into said sector, a hand-
wheel; " whereby the shaft may be tmned and

a ratche_t‘-wheel, #, all as shown in Figs. 1 and :

4. A pawl, I, pivoted to the standard L,
takes into said ratchet-wheel. The table F
can be raised by turning the hand-wheel I in
one direction, and will then.Dbe held by the

pawl I* engaging with the ratchet-wheel .-

‘When the table is to be lowered, the pawl ¢!
is'disengaged and the pinion ¢ and hand-wheel
*allowed to turn as much as desired.
Theposition of the cam-shaped spur-wheels
a b shown in Fig. 10 corresponds to that
shown in Fig. 1, and to the position of the
dehvery rlppersshownm Fig. 6. Thewheel
a* 18 only half the size of the wheel @, into
which it drives, and therefore the shaft ¢ and
cam-wheel ¢’ only make one revolution to each
two revolutions of the eylinder A.

. As before stated, when the wheels a’ )" are
in the position shown in TFig. 10, the delivery-
grippers-are just about taking a'sheet from
the -gylinder, and the carrier and cylinder
have thé same speed. The portions of the
wheels ¢’ 0! from 1 to 2 are concentric, and

- hence such speed is preserved while the said

portions are in gear. From 2to 3 the radius
of the wheel « shohtly increases, and the ra-
dius of the wheel o’ slightly decreases; and
hence’ the speed transmitted to the carrier

-. slightly increases until the points 3 of the two

wheels are together, at which time the carrier
has its qulckesb speed of movement. At the
points 4 the wheel &’ has least radius, while at
that point'the wheel o’ has its greatest radius;
and while the portions -8 to 4 of said wheels
are in gear the speed of the carrier is reduced
as rap1dly and yet easily as possible. When
the pomts 4 of the wheels are coincident, the
sheet is delivered, and as the portions 4 to 1

~ of the wheels wmk together the speed of move-

ment of the carrier is accelemted to bring the
speed of the carrier up to the surface veloelby
of the cylinder, at which- time the sheet is
taken therefrom.

~What I claim asmy- mventlon
secure by Letters Patent, is— .

1. The cowbination, w1th an impr ession-
cylinder, of an endless carrier provided with

nd desire to
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delivery-grippers drraigéd at the front-of the
cylinder; and mechanism; substantially such

as deséribed, receiving motion from the.cylin-

der alone; fmd 1mpzm“t1ng an alternately accel-

erated and retarded movement tosaid carrier, -

substantially as herein described..

. 2. The combination, with an impression-
cylinder, of an endless carrier provided with
delivery-grippers arranged at the front of thie
cylinder, and meehmnsm substantially such

as herein described, and comprising cam-

shaped gear-wheels, for transmitting an alter-
nately accelerated and retarded movement to
said carrier froma shaft having a uniform ro-
tary motion, as and for the purpose set forth.

3. The combination, with the impression-
cylinder A, of the chain-wheel shaft B, ar-
ranged ab the front thereof and provided with
chain-wheels ¢,.the endless chains D D, pro-
vided with delivery-grippersand operated by
said chain-wheels, the shaft «, having a.uni-
form rotary motion, the shaft b, cam-shaped
gear-wheels & ¥/, connecting the. shafts a b,
the shaft C, the wheel and pinion »* ¢, con-

-neeting the shafts o' C, and the wheels ¢* ¢,

connecting the shaft C and said chain-wheel
shaft B, substantnlly as and for the purpose
herein aeserlbed :

4. The combination of the impression-cyl-
inder A, the chain-wheel shaft B, arranged ab
the front thereof and provided with chain-
wheels ¢, the endless chains D D, provided
with delivery-grippers and operated by said
chain-wheels, the .shaft C,.wheels ¢ ¢, eon-
necting the shafts B C, the wheel ¢’ being ad-
justably secured on the shaft B, the shaft a,
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having a uniform rotary motion, "and the shaft

b, geared w1bh the shaft. C by the wheel and
plnlon b* ¢, and geared with the shaft ¢ by the
cam-shaped wheels a ', substantially as and
for the purpose herein described.

5. The combination, with an impression-
eylinder and endless chains provided with de-
livery-grippers arranged at the front of the
cylinder, and having an alternately acceler-
ated and retarded movement whereby said
chains are moved quickly to carry the printed

- sheets from the cylinder to the receiving-ta-

ble, and are slowed to deliver the sheets, of
tracks or ways for said chains, a chain-wheel
shaft and chain-driving wheels at the ends of
said tracks or ways which areadjacent to the
cylinder, and chain-wheels or idlers support-
ed by said tracks or ways at their opposite
ends, subsban’mally as and for the purpose
hereln deseribed.

The combination, with an 1mpressmn-
cylmdel and endless chains D D, arranged at
the front thereof, of the non-rotary gripper-

journaled in said arms, and- pr’ovided with
gripper!-fingers ¢* and with the arm ¢°, and a

-cam, h, for acting on said arm ¢°, to turn.said
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‘bar g, extending between said chains and pro- -
~vided with arms ¢ ¢, the.gripper-shaft g%

137

slnft; for opening the omppels, substantially -

as-and for the purpose herein described.
7. The combination, with an impression-
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cylinder, of endless chains provided with de- | F, the rock-shaft ¥, with its arm and sector
livery-grippers arranged at the front of the | k %/, and the shaft and pinion 7, for adjusting 1o
cylinder, tracks or ways for bsaid chains, | 81id table, substantially as herein described.
having an upward curvature between their ‘

5 ends, and a pivoted receiving-table capable C. B. COTTRELL.
of being raised and lowered, substantially as ‘Witnesses:
herein desecribed. CHANDLER HALL,

8. The combination of the receiving-table FrEDK, HAYNES,




