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* table with its last-printed side uppermost.
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ling it, i is essential that the grippers should
have a variable movement—that is, that they-
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To all whony i Mmay 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.

The invention relates to sheet-delivery ap-
paratus comprising grippers which are em-
ployed te take the printed sheet-from the
front of the impression-eylinder and carry it
to and deliver it upon the receiving board or

For effecting such a front delivery of the
printed sheet therehave been employedendless
chains or carriers, to which the delivery-grip-
pers areattached, and which havea continnous
and uniform movement. In order to enable
the delivery-grippers to take the printed sheet
from the eylinder properly and without tear-
ing it, and to deliver the printed sheet on the
pile in a smooth condition and without ramp-

should come nearly or gunite to a standstill in
a stop-eylinder press to take hold of the sheet,
and that they should then move rapidly away
from the cylinder in order to float or **kite”’
the sheet over the inking apparatus, and that
they should slow down or come nearly or
quite to a standstill. to deliver or drop the
sheet on the receiving board or table. 'These
desirable and alinost indispensable resalts
could not, of coutse, be attained by the em-
ployment of endless chains or carriers having

and an important object of my invention is to
impartto endless chains or an endless carrier
having the delivery-grippers. attached and
employed in a front-delivery apparatus such
a variable travel or movement that the de-
livery-grippers will be slowed or stopped to
alternately take and deliver the sheets, and
between the taking and delivery of the sheets
will be moved at quick speed to float or kite
the sheet over the inking apparatus. _
The invention consists in the combination,
with the impression-cylinder of a printing-
press, of an endless carrier provided with de-
livery-grippers arranged at the front of the
cylinder, and having an alternately accelerated

and retarded movement.

 The invention also consists in novei com-
binations of parts, hereinafter described, and
pointed out in the claims, whereby the desired
variable motion is transmitted to the endless
carrier from a shaft which has a'simple rotary
motion at a uniform speed.

_ The invention also eonsists.in & novel com-
bination of mechanism,also hereinafter pointed

out, whereby the carrier is caused to move at

exactly the same veloeity as the cylinder at
the time the cylinder- grippers release the

 sheet and the delivery-grippers take the same,

whereby the cylinder and delivery grippers
are cansed to ach in exact time relatively to
each other.
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The invention also consists in various other

novel features of construction and combina-
tions of parts, whicharshereinafter described,
and referred to in the claims.

In the accompanying drawings, Figare 1is
a side elevation of such parts of &4 pressas are
necessary. to illustrate my invention, portions
of the press between the eylinder and receiv-
ing-table being broken away to reduce the
length of the drawing. Iig. 2is an end ele-
vation looking from the end at which the re-
ceiving-table is loeated toward the cylinder.

Fig. 2F is a side view of a cam, also shown in
Fig. 3 is a vertical section onthe line -

Fig. 2.
@ z, Fig. 2, of portions of the press. Fig. 4
is a side view of the end portion of the deliv-
ery apparatus which is adjacent to the re-
celving-table. Fig. b is an end view of a por-
tion of the cylinder and a side view ofthe end
portion of the delivery apparatus which is
above the cylinder, a hood which covers one
side of the delivery apparatus being removed
to enable the chain-wheel and chains to be
shown in full lines. . Fig. 5% is a view of the
cylinder eorresponding to Fig. 5, but show-
ing the position of the gripper mechanism
when the cylinder is stopped and the grip-
pers are ready to take the sheet. Fig. 6is a
vertical section on the dotted line y y of the
delivery apparatus and a portiou of the cylin-
der in a plane parallel with the axis of the
cylinder. Fig.

of the delivery apparatus which is over the
cylinder on the plane of the dotted line z 2,
Fig. 6. Tig. 8isasimilar section in the plane
of the dotted line 1 1, Fig. 6. Fig.9isaver-
tical section of a portion of the delivery ap-.
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paratus at one side of the pressand at the end
of the press at which the receiving-table islo-
cated, looking away from the cylinder; and
Fig. 10 is a vertical section, corresponding to
Fig. 9, of the portion of the delivery appara-
tus at the other side of the press. Fig. 11 is

‘an end view of certain of the parts shown in

Fig. 9, looking toward the left of said figure.
Fig. 12 is a plan of a portion of one of the
endless delivery-chains and gripper mechan-
ism connected therewith, and Fig. 13 isa sec-
tional view on the dotted line2 2, Fig. 12.

All the figures 4 to 13, inclusive, except
Tig. 2%, are drawn to a larger scale than Tigs.
1, 2, and 3.

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

In the drawings I’ have represented only
such parts of a stop-cylinder press as are nec-
essary to illustrate my invention, and all the
parts not shown may be of the usual or any
other suitable construction.

A designates the main side frames of the
press. A’ designates the standards which
support the impression-cylinder B, and A®
designates the standards which support the
receiving table or board C.

Between the cylinder B and receiving table
or board C is to be arranged the inking appa-
ratus, which is-sot here shown, and in deliv-
ering printed sheets from the front of the cyl-
inder they have to pass clear over the inking
apparatus. N

I will first deseribe the eonstruction and ar-
rangement of two endless chains, D, which in
this example of my invention form the car-
rier for the delivery-grippers.

Over the cylinder B is arranged 4 shaft, D/,
extending parallel with the axis of the eylin-
der, and at the farther end of the press adja-
cent to the receiving table or board Cis a simi-
lar shaft, D%"

Upon the shaft D’ are secured chain-wheels
D?, which are provided with teeth or projec-
tions to engage positively with the chains, and
upon the shaft D* are similar chain-wheels, D*,
provided with projections which engage with
the chains, and so impart motion to them.

. The chaing D are composed of links of two
forms, (designated by the letters ¢ b.) Alter-
nate links @ are milled, recessed, or channeled
on the top and bottom to form flanges ¢ on

opposite sides, and between the links ¢ there

extend pairs of links'd. The links ¢ are so
formed that the space between the flanges o
is about equal to the thickness or width of the
chain-wheels D’ DY and they will therefore
embrace the wheels, as shown in Iigs. 9 and

10, and will be held against side movement

thereon. .
Between the chain-wheels D® D* there ex-
tend long straight guides or ways v, which are

" of about the same width as the aforesaid chain-
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wheels, and which are also embraced by the
pairs of flanges & on the links a. By this
means the two- chains are maintained at 2

proper and uniform distance apart, and are
prevented from spreading. 3

On the outer side of each link ¢ is pivoted
a roller, a’, as shown best in Fig. 12, and these
rollers serve to guide the chains on the inner
sides of the Hanges ¢, which are formed at
the top and bottom of hoods D? that partially
inclose the chains and the chain-wheels D? at
the cylinder end, as bestshown in Figs. 5and
6, and dotted in Figs. 9 and 10.. Two belts or
bands of metal or other material might be sub-
stituted for the chains. :

The chains have attached to them two sets
of-delivery-grippers, which are equidistant or
arranged at opposite points in the chains, as
indicated in Fig. 1. Obviously a single set of
delivery-grippers could be employed; but in
such case the chains would have to make a
complete circnit at each delivery in order to

bring the single set of grippers round to the

point of taking the sheet at the proper time.
The distance from the cylinder to the re-
ceiving-table is considerable, and in order to

.mmake the complete circuit/the grippers would

have to travel at a very high speed. I there-
fore find it desirable to employ two setsof de-
livery-grippers, set equidistant from each
other in the chains, and the chains will then
effect the delivery of two sheets in each cir-
cuit. More thantwosets of delivery-grippers
might be employed; but the particular mech-
anism here shown for operating the chains is
adapted for two sets only. A description of
one set of delivery-gripperswill applyto both.

Connected with opposite links ¢ in the two
chains D are heads or disks ¢, whichare here
shown as formed integral with such links, they
being connected by necks ¢, the form of which
is shown in Figs. 12 and 13.
or disks ¢ are connected by a gripper rod or
shaft, ¢, adapted to turn in them, and a grip-
per-bar, ¢’, which is incapable of turning.

To the rod or shaft ¢* are rigidly attached
the delivery-grippers ¢!, and to the bar ¢ are
rigidly attached the gripper-rests ¢%, all as best
shown in I'igs. 12 and 13." The gripper rod or
shaft ¢’ is turned by a spring, ¢, applied to it
as shown in Figs. 6 and 9, to close the grip-
pers ¢t on the rests ¢!, and hold the printed
sheet.

On the outer side of the head or disk ¢, at.

one end of the gripper-rod ¢* is a hub, c,
notched at ¢, and to the head or disk is piv-
oted a catch, ¢, adapted to engage with the
notched hub ¢, as shown in Fig. 13, and serv-
ing thereby to hold or lock the gripper-rod. ¢*
and keep the grippers ¢* open. This catch ¢’
is held in engagement with the notched hub
¢ by a spring, ¢, as shown in Tig. 13, and
to release the catch it is only necessary to press
on the tail end thereof, whereupon the grip-
pers will close automatically by the force of
the spring ¢’. On the gripper rod or shaft ¢*
at the inner side of the disk or head ¢ is fixed
a toothed hub or sector, ¢, having a long
tooth or projection, ¢, and to open the grip-
b

7

The two heads’
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sector ¢ until the cateh ¢ snaps into the
notched hub o on the end of the rod ¢

The means employed for tripping the cateh
¢ and for opening the grippers are simple and
will be readily understood.

‘On one of the hoods D% which shield the
chain-wheels D? is an inwardly-projecting
pin, ¢, (best shown in Figs. 6 and 8, but also
in Fig. 5,) and near the chain-wheels D', at
the receiving table or board C, is a rack, ¢

which is fixed to one of the guides or tracks

o', as best shownin Figs. 4and 5. Justbefore
the grippers c¢* reach the position shown in
Figs. 5 and 8 the tail of the catch ¢ strikes

‘against the pin ¢¥, thereby removing the catch

from the notched hub ¢, and allowing the grip-
pers to close onto and take the printed sheet.
The grippers hold the sheet by the pressure
of the spring ¢ until the receiving table or
board Cis reached, at which place the tcothed
hub or sector ¢, with its long tooth ¢%, comes
into engagement with the rack ¢, whereupon

¢® snaps into the noteched hub ¢ to hold the

_grippers open, in which position they remain

until they reach the position at whieh they
take the sheet. Asshown at Fig. 4, the sector

.¢" is just leaving the rack ¢", the grippers ¢t

having been opened sufficiently far to enable
the cateh ¢ to snap ‘into the notched hub ¢
and hold the grippers ¢ open. :

_ I will now describe the construction and
arrangement of the eylinder-grippers. (Shown
in Figs. 5, 5%, 6, and 7.)

In Tig. 5 the cylinder Bis shown in the po-
sition it occnpies at the time the cylinder-
grippers E have just been raised to release the
printed sheet and allow it to be taken by the

delivery-grippers ¢', and the cylinder rotates.

in the direckion indicated by the arrow 3, Fig.

.5, and comes to a stop when the receiving-edge

d of the gripper-recess B’ reaches the position
indicated by the dotted line 4 4, Fig. 5, where
it remains until the printed sheet has been
earried past the cylinder by the movement of
the delivery-grippers ¢!, and a new sheet has
been taken from the feed-board B’. = After the
eylinder-grippers E bave released the printed
sheet it is necessary to remove them from in
front of if, in order that they will not be in

- the way of the sheet as it is carried off by the

60
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delivery-grippers, and to effect such removal
I withdraw the cylinder-grippers info the
gripper-recess B'. The cylinder-grippers E
are fixed npon a gripper-shaft, E, which, in-
stead of being mounted in fixed bearings, as
is usual, is so mounted that it may be moved
or swung toward and from the center of the
cylinder to withdraw the grippers into the

-gripper-recess.

F* designates a rock-shaft mounted in bear-
ings d’ and carrying arms I, in the outer ends
of which the gripper-shaft I is journaled.
To the end of the rock-shaft I Is fixed an

arm, EY, carrying a bowl or roller, ¢, which
makes. contact with a cam, EY, on the cylin-

to turn the hub or | der-standards A’as the cylindér rotates.. This

cam. F° has a section or portion, &°, which
vields under the roller @ when the latter
moves backward over it, for a purpose herein-
after explained.

Oun the end of the gripper-shaft B/, at the

.side of the press opposite to the side on which

is the arm R, is fixed an arm, E’, to which is
connected one end of a rod, B, having a grip-
per-closing spring, E*, coiled upon it, and piv-
oted or fastened to the ¢ylinder at the other
end, d* as shown in Fig. 1. The outward
movement of the arms E* and gripper-shaft

T, away from the center of the cylinder is
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limited by a stop, which may consist of ashoul- - -

der, d°, on the arm B, bearing against a pin,
t, fixed in the cylinder, as shown in Fig. 5. .
G designates a cam, which is fulerumed at
@, and has connected with it a rod, d',where-
by it is raised at the proper time to release
the grippers and allow them to close, as here-
inafter deseribed. Justas the cylinder reaches
the position shown in Fig. 5, the roller @ on
the arm I has come in contact with the point
of the cam G, and has turned the gripper-

90

shaft B sufficiently to raise the grippers from

the cylinder. Just as the grippers E are
raised the voller @on the arm I*comesin con-

tach with the stationary eam E?) and the con-.

tinued rotation of the cylinder swings the arms

F? and gripper-shaft T’ toward the center of

the cylinder, and thereby withdraws the grip-
pers B into the gripper-recess B/, the roller &
meanwhile ranning down on the inclined sur-
face @ of the cam G. When the receiving-
edge d of the gripper-recess comes.to the point
marked d% in Fig. 5, which. is half-way from
the position indicated in full lines in said fig-
ure, to the stopping-point 4 4, the several

parts of the gripper mechanism occupy the.
| positions indicated by dotted lines in Fig. 5,

and at that time the roller & of the arm E*is
just passing the greatest projection of the cam
E°. During the remaining part of the move-
ment to the stopping-point 4 4 the roller d® on
the arm IF dwells on the surface @ of the cam,
and the arm B being released from the action
of the cam T, the gripper-shaft E and arms
¥ are swung outward, and the several parts
assume the positions shown in Fig. 5% with

95
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the grippers B in proper position to take the -

sheet, but raised, as in Fig. 3. The grippers
remain raised until the sheet is fed to them,
whereupon the cam G rises and the grippers

are at once closed by the action of the gripper- .

closing spring E°.

The yielding section d’ of the cam K’ is piv-
oted at s, and is held up in the position shown
in Figs. 5 and 5% by a spring, s’

Whenever it is necessary to back up the
press, the roller @, moving backward over the
seetion @, will depress it, and hence the cam-
section will not prevent the backing up of the
press, as it would do if made rigid and un-
yielding..

120
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- The mechanism for operating the chains D

with a movement which is alternately acceler-
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3, and parts of such mechanism are shown in
Tigs. 4, 9, and 11. .

Upon one end of the chain-wheel shaft D?
is a bevel-pinion, e, which is loose upon the
shaft, and adjacent thereto is a disk, ¢,which

-1s fast on said shaft and carries a pin, ¢, en-
tering a segmental slot, ¢’,.in a hub or disk
-formed on the wheel.
10°

This slot is shown dot-

ted in Fig. 11. The shaft D* always turns in

the direction indicated by the arrow in Figs.

9 and 10, and the connection of the loose pin-
ion ¢ and fast disk ¢ by the pin and slof en-
ables the shaft to be turned in advance of the
pinion for a time, while allowing of the shaft
being turned by the pinion assoon asthe rear
end of the slot comes against the pin. The
purpose of this connection will be hereinafter

-explained.

‘H designates an upright shaft, mounted in

-bearings: ¢*, and having at its upper end a

bevel-wheel, ¢!, which gears with and oper-
ates the pinion e. This shaft should turn in
the direction indicated by the arrows, Figs.

2, 3, and 9, and it carries atits lower end a

bevel-pinion, f,which gears with and receives
motion from a bevel-wheel, f’, secured {o a
short horizontal shaft, /% -

. I designates a shaft having a continuous and
uniform rotary motion, and from it an alter-
nately accelerated and retarded motion is trans-

-mitted to the horizontal shaft f* by the follow-
"ing mechanism: '

J designates a horizontal bar extending
across and capable of being reciprocated in
bearings f°. At one end its upper and lower
edges are toothed to form racksg ¢/, and at the
other end it is provided with bowls or ro]]@rs
h W%, e

J' designates a frame or hanger loosely
mounted on the shaft f* and provided with
pivots or studs4 4 above and below the bar J.
- On the pivot or stud ¢ are loosely mounted

‘3 pinion, j, and wheel %, and on the pivot or

stud ¢’ are loosely mounted a similar pinion,
4, and wheel, . Tach pinion and wheel are
connected together so as to rotate as one, and
both wheels k& /' are in constant engagement
with & pinion, f* on the shaft f* while the
pinions j j' are adapted to be alternately en-
gaged with the racks g ¢’ by the swinging of
the frame or hanger J’ to receive motion from
the reciprocation thereof. 'When the hanger
J’ is swung into the position shown in Fig. 2,
the pinion j’ is engaged with the rack ¢, and
the pinion j is disengaged from the rack g;
but when the hanger is swung into the other
position the pinion jis engaged with the rack
g and the pinion §° is disengaged from the
rackg. Therack-bar Jisslottedsoastostrad-
dle the shaft I, and on said shaft is a cam, T,
which engages with the rollers % 7* on the
rack-bar J. The form of this cam is clearly
shown in the view Fig. 2%, the position of the
cam being the same as in Fig. 2, and this cam
serves to reciprocate the rack-bar J at a va-
riable speed.

On the shaft I, and as shown in Fig. 2,-in
front of the cam T', is a grooved cam, 177 des-
ignating the groove thereof, and I* designates
a rod,which is forked to straddle the shaft I,
and is connected with the lower portion of the :
swinging frame or hanger J'. . :

On the rod I* is a roller, I, which engages
with the groove 7 of the cam I* and imparts
motion to said rod. - Each rotation of the cam
I' produces a forward and backward move-
ment of the rack-bar J, and each rotation of
the cam I" produces a forward and backward
movement of the rod I :

At opposite points in the cam I. are two
portions, m m, which are concentric to the
shaft I, and at each. end of its movement the
rack-bar J dwells, while the portions m pass
the rollers z »*. The groove ! of the cam I
has also opposite portions, ¥, concentric with
the shaft I; but these portions form the prin-
cipal portions of the groove, and between them
are steps or offsets £ in the groove I, which
effect the movement of the rod I* first in one
direction and then in the other.

The cams I' I are shown in Tig. 2 in the
positions which they occupy when the cylin-
der B and the chains D,with their delivery-
grippers ¢4, are in the positionsshown in Fig. g3
5, and it will be understood that the cam 12 has
just moved the rod I* in the direction of the
arrow 5, Fig. 2, and by swinging the frame or
hanger J" has moved the pinion 7 into engage-
ment with the rack ¢’ and the pinien-j out of
engagement with the rack g.

The swinging frame or hanger-and the pin-
ions j 7' are held in the positions just described
while the portion I of the cam I* which is of
least radius, passes the roller 7',

During the time that the pinions j j’ were
being shifted into and out of engagement with -
their respective racks, as just deseribed, the
concentric portions m m of the cam I’ have
been passing the rollers 2 4%, and the rack-bar
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' J has had a short dwell; but as soon as the

pinions j j' have been thus shifted the cam T’
commniences to act upon the roller /%%, and so
moves the rack-bar J toward the left, as indi-
cated by the arrow 6in Fig. 2, at an accelerated
and comparatively quick speed. The rack ¢’
being now in engagement with the pinion 7,
the latter is rotated, and through the wheel ¥/,
pinion f* shaft /%, and bevel-wheel and pin-
ion f’ f imparts a corresponding rotation to
the shaft H in the diréction indicated by the
arrow thereon. At the termination of its
movement in the direction of the arrow 6 the
bar J dwells while the coneentric portion m of
the cam I', which has the larger radius, passes
the roller A¥, and during this dwell the cam I
moves the rod I’ toward the left hand of Fig.2,
in order to shift the swinging frame or hanger
J’, and thereby to move the pinion j into en-
gagement with the rack ¢ and the pinion j’
out of engagement with the rack ¢, and when
the pinions j 7/ are so moved the rack-bar J
is moved toward the right hand of Fig. 2 at
anaccelerated and comparatively quick speed.
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in engagement with the |
is rotated, and, through the
wheel T, pinion f* shaft f*, and bevel-wheel
and pinion f' f; imparts a corresponding rota-
tion to the shaft H in the direction of the ar-
row shown thereon in Figs. 2 and 3. The
dwells of the rack:bar J ab each end of its
movement are to enable the toothed pinions
j 7 to be moved into and out of engagement
with the racks g ¢, and during such dwells of
the rack-bar the shaft H is stationary and does
not impart any movement to the chains'D.
From the above description it will be seen

complete eireuit of the chains D. It is of im-
portance that the movements of the chains D
and delivery-grippers ¢' should be absolutely
synchronons with the speed of the cylinder at
the time the gripper takes the printed sheet,
and that the delivery-grippers should always
have the same relation to the cylinder-grip-

pers are raised to release the sheet, as shown
in Fig. 5.

On the cylinder-B is a toothed sector or
rack, n, and on-the chain-wheel'shaft D' isa
of which are best shown in
Figs. 6 and 7, but alsoin Fig. 5. dJustat the
time the cam I’ hasnearly completed the move-
ment of the rack-bar J in one direction, the
chains D then having a very slow movement,
the sector ¢! on one-of the gripper- shafts
¢ comes into gear with the rack ¢*, ad-
jacent to the delivery-table ¢, and the print-
ed sheet is delivered thereon. Immediately
after and when the chains D are just about to
stop, the sector or rack n on the cylinder B-
comes into gear with the sector »’ onthe chain-
wheel shaft I, and the cylinder then carries
the chains along at its own speed until the
cylinder-grippers have released the printed
gheet and the delivery-grippers have taken 16.
The pin-and-slot connection ¢ ¢ betiveen the
1oose pinion ¢ and the fast disk ¢ enables such
forward movement of the chains, shafts D’ D7,
and chain-wheels D* D' to be produced by.the
eylinder, and the pin ¢ moves ahead in the
segmental slot ¢'; but just as the cylinder has
come to astop ab the line 4 4 and the sector n
has moved out of engagement with the sector
# the cam I’ has commenced to move the rack-
bar J, and through the intermediate mechan-
ism has moved the loose pinion ¢ ahead, so as
to canse the end of the segmentalslob ¢’ toact
upon the pin ¢, and thereafter the chains D
and delivery-grippers receive their acceler-
ated movement from thecam I’ alone until the
printed sheetis delivered on the table or board
C. During the time réquired to transfer the
printed sheet from the eylinder to the receiv-
ing-table, the cylinder has taken a fresh sheet
which bas been printed, and when the chains
have completed half their circuitthe delivery-
grippers and eylinder-grippers again come to
the positions shown in Figs. 5, and the print-
ed sheet is transferred to the delivery-grip-

shall be caused to move in

pers to be taken off.

. Trom the foregoing description it will .be
seen that the delivery-grippers take the sheet
when the chains are moving very slowly,after
which they move at an accelerated and com-
paratively quick speed to kite or float the
sheet over the inking apparatus, and finally
are slowed down or brought nearly to a stand-
still to deliver the printed sheet.

In order to support the printed sheet while
it is carried by the delivery-grippers and to
prevent its dropping down, T may arrange be-
low the chains D an apron or tapes, K, as
shown in Fig. 1, and the apron or tapes may
be moved by the passage of the sheet over it,
or may have such motion imparted to it thab
its speed of movement will be the same as that
of the shect when the sheet reaches if in its
delivery. ' '

“What I claim as my invention, and desire
to secure by Letters Patent, is— -

1. The combination, with an impression-
cylinder, of an endless carrier provided with
delivery-grippers arranged at the front of the
cylinder, and having an alternately acceler-
abed and retarded movement, substantially as
herein described.

9. The combination, with an impression-

eylinder, of an endless carrier provided with

two sets of delivery-grippers arranged ab equi-

distant points in the carrier, the said carrier

being arranged at the front of the cylinder,
and having a movement which is alternately
accelerated and retarded, substantially as and
for the purpose herein described.

3. The combination, with an impression-

cylinder, of an endless carrier provided with
delivery-grippers, and arranged at the front
of the eylinder, a shaft having a uniform speed
of rotation,and mechanism, substantially such
as described, for imparting tosaid carrier from
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said shaft 2 movement which is alternately ..

accelerated and retarded, for the purpose here-
in set forth. o :

4. The combination, with an impression-
cylinder and its grippers, of an endless carrier
provided with delivery grippers arranged at
the front of the eylinder, and having a move-
ment which is alternately accelerated and re-

"~

tarded, and receiving motion from the cylin- .

der when it is so retarded, in order that the
cylinder-grippers and the delivery-grippers
proper relation
with each other during the transfer of the
sheet from the cylinder-grippers to the de-
livery - grippers, substantially as herein de-
seribed.

5. The combination, with an impression-
eylinder, B, and an endless carrier arranged
at the front thercof and provided with deliv-
ery-grippers, of shafts D' D7 wheels D* D*, for
supporting and operating said carrier, a pin-
ion, e, loose on the shaft-D* a disk, ¢, faston

said shaft, and connected with said pinion by’

a pin-and-slot connection, the shaft H, having

2 rotation which is alternately accelerated and.

retarded, and provided with the bevel-wheel
¢, and the toothed sectors n 7/, whereby mo-
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tion is imparted from the eylinder to said
shaft D’ when the speed of the carrier is re-
tarded, substantially as and for the purpose
herein described.

6. The combination, with an impression-
cylinder and an endless carrier arranged at
the front thereof and provided with deliv-
ery-grippers, of shafts D’ D? and wheels for
supporting and moving said carrier, an up-
right shaff geaved with the shaft D? a hori-
zoutal shaft geared with the upright - shaft,
and provided with a pinion, a reciprocating
rack-bar having a variable movement, and a
swinging frame or hanger, and wheels which
are alternately moved to impart from the re-
ciprocating rack-bar a variable rotary mo-
tion to said upright shaft; substantially as
herein described.

7. The combination, with an impression-
cylinder and an endless carrier arranged at
the front thereof and provided with delivery-
grippers, of the shafts I’ D? and their wheels
D’D?, the upright shaft I, geared to the shaft
D? the pinion and wheel f f7, the shaft %, and
pinion f*, the swinging frame J’, with its pin-
ions j j" and wheels % &/, the rack-bar J , pro-
vided with racks g ¢/, and-a cam for recipro-
cating said bar, all substantially as described.

8. The combination, with an impression-
cylinder and an endless carrier arranged at
the front thereof and provided with delivery-
grippers, of the shafts D’ D*and their wheels
D’ DY the upright shaft H, geared to the shaft
D7 the pinion and wheel £/, the shaft f ?, and

“pinion f* the swinging frame J’, with its pin-
Jo? to] t=} b

ions j j” and wheels % ¥, the rack-bar J, pro-
vided with racks ¢ ¢', the rod T*, and the cams
T'T* and shaft I, all sabstantially as described.

9. The combination, with the éylinder B,
provided with the gripper-recess B, of the
rock-shaft T, the arms E* EY, projeeting there-

“from, the cam EP, the gripper-shaft and grip-

pers I E, the arm I, and the rod E' and
gripper-closing spring I, all substantially as
and for the purpose deseribed.

10. The combination, with the impression-
cylinder B, provided with the gripper-recess
B', of the rock-shaft F?, the arms B EY, the
cam I, the gripper-shaft and grippers K E,

-a spring for closing the grippers, the arm F,

and the cam G, all arranged to operate sub-
stantially as described.

11. The combination of an impression-cyl-
inder, an endless carrier arranged in front
thereof and provided with delivery-grippers,
and having a movement which is alternately

‘accelerated and retarded, cylinder-grippers,

and a gripper-shaft supporting said grippers,
and having a rocking movement to release the
printed sheet, and a bodily movement to with-

draw the grippers within the gripper-recess,’

substantially as herein deseribed.

12. The combination, with the chains D, of
the heads or disks ¢, connected with the chains
by necks or portions ¢, the gripper-shaft ¢,

Jjournaled in said heads or disks, and provided.

with the grippers ¢!, the gripper-bar ¢, fixed
in said heads or disks and provided with rests
¢’, the notched hub ¢ and catch ¢’, and the
closing-spring ¢’,all substantially as described.

CALVERT B. COTTRELL.
Witnesses: ’

FREDK. HAYNES,
Ep L. MORAN.
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