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1o all whom it may concern: through a gear S’ on the said shaft gearing
Be 1t known that I, CALVERT B. COTTRELL, | with the spur-gear d, asshown in Figs. 1 and 2.
of Westerly,in the county of Washington and | F is the web of paper supplied from a suit-
State of Rhode Island, have invented a new | ably-placed roll (not shown) and passing be- 55
5 and useful Improvement in Delivery Appa- | tween the cylinders B and C downward be-
ratus for Printing-Machines, of which the fol- | tween the cylinders D E and under the eylin- _
lowing is a specifization, reference being had | der D to the delivery apparatus, which I will
to the accompanying drawings. ' now proceed to deseribe. ' |
T'his invention relates to rotary printing- | A’ A’ are frames, erected one upon each of 6¢
ro machines in which the paper to be printed is | theside frames A of the main framing forward.
supplied to the cylinders from a roll or con- | of the lmpression-cylinder D, for the support
tinuous web and after having been printedis | of the endless carrier, which is represented as
cut into sheets, which are delivered toa fold- | consisting of two endless toothed racks or
Ing apparatus or to a receiving-table. chains with attached grippers 7 7’ and £ &', 65
15 1 will first deseribe my invention with ref- | The said frames have secured in them studs
erence to the accompanying drawings, and | ¢ g"—oneneareachendof each frame—for the
~afterward point out its novelty in claims. support of the wheels /t i/, which carry the
~ I'igure 1 represents a side elevation of a | said endless racks,and have also provided in
perfecting-machineembodying my invention. | them paraliel horizontal ways 4 4’ for the sup- 7o
20 Fig. 2is a plan view of the same. Fig. 8 isa | port of those portions of the endless racks be-
longitudinal vertical sectional viewin theline | tween the said carrying-wheels. The said
x z of Ifig. 2, showing the cutting apparatus, | endless racks are driven from the spur-gear
the delivery apparatus, and a folding appa- | S’ of the main shaft S through gearing which
- ratus on a larger scale than Ifigs. 1 and 2. | will be presently described, so that their up- 7 5
25 Fig. 4 is a side view, on a still larger scale | per parts, which are nearly on alevel with the
than Fig. 3, of parts of the delivery apparatus, | bottom of the impression-cylinder D, run in
which will be hereinafter explained. Fig. 5 | a direction away from the said c¢ylinder. The
1s a sectional view corresponding with Fig. 4, | said racks are each furnished on their inner
taken at right angles thereto. Fig. 6 isaside | sides with two series of grippers j i and k %', 8o
30 view of part of the folding apparatus. Tig. | which arepresented transversely tothe length
713 a transverse sectional view of one of the | of the racks for the purpose of taking hold of
endless gripper-carrying racks, which consti- | the side edges of the printed web after the
tute part of the delivery apparatus, and a | latter has passed the cylinder D.
pair of grippers attached thereto. Ti¢.8isa H H’ represent two rotary cutter- heads 8;
detail view, to be hereinafter explained. Fig. | furnished with ecutting-blades I I’.. These.
J 1s a transverse sectional view taken nearly | heads are mounted on shafts I I’, supported
in the line ¢ i of Fig. 3 to show the folding | in bearings in the frames A? A% erected upon
apparatus. | the side frames A a little distance forward
Similar letters and numbers of reference | of the carrying- wheels 4. The height at go
40 designate corresponding parts in all the fig- | which these shafts are respectively supported
ures. _ in theirbearings is such that the edges of the
A designates the main framing of the ma- | cutting-blades of the two cutter-heads will
chine, which contains the bearings for the | meet in their rotation about on a level with
cylinders B C D E, of which B isthe first im- | the web of paper which is being carried away 95
45 pression-cylinder, C the first form-cylinder, | from the cylinder D by the grippers j 7’ and
D the second impression-cylinder, and E the | &k %’ and will cut the web into sheets.
second form-cylinder, and all of which are The lower cutter-shaft I is furnished with
geared together by gears b ¢ e to rotate in | a spur-gear I3, which is geared with and de-
the direction of the arrows, which are shown | rives rotary motion from ‘the spur-gear S’ on 1oc
o near them in Fig. 1, the whole deriving mo- | the driving-shaft through an intermediate
tion from the main shaft S of the machine | gear 8% which runs on a fixed stud S? se-
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cured in one of the frames A’, and the said

gear I* communicates motion to the upper
catter-shaft 17 through a spur-gear H* on
the said shaft, so that both cutter-shafts
and their heads rotate at the same velocity.
The upper cutter-shaft I’ also carries two

spur-gears I, which gear with and drive the
the endless racks G at the same velocity as
that of the surfaces of the several cylinders,
thecutter-shaftsatthesame time having such
veloeity imparted to them that a pair of cut-
ting-blades—one on each cutter-head—will
come into operation upon the web carried by

the grippers 77" and k& £" of the-endless car-
rier atintervals corresponding with the length

of the sheets to be cut. The grippers of the
series 7 7', which I term the *‘ front grippers,”
areset ontheirrespective chains ata distance
apart in a direction lengthwise of the racks
equal to the length of the sheets to be cut,
and those of the series & £/, which I term the
“rear grippers,” are similarly arranged with
respect to each other. Two opposite front
grippers 77’ and two opposite rear grippers
k. k" constitute a set for taking a sheet, the

-rear grippers being set at a distance behind

“the front ones sommewhat less than the length

of the sheet to be cut, so that the four grip-

pers of a set hold the cut sheets near their
four corners. ‘I'he opening of these grippers

- 1o take the web as it passes between the cyl-
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inder D and the cutters is effected by two
stationary cams ¢*, which are firmly secured
one to eachof the fixed studs ¢ on which the
carrying-wheels i turn. The opening of the
front grippers 7 7’ to let go the forward ends
of the sheetsis effected by means of two sta-
tionary cams ¢°, secured to the fixed studs ¢/,
on which the carrying-wheels 2" work. The
opening of the rear grippers v &’ tolet go the
rear ends of the sheets 18 eifected by means of
:stalmnary cams ¢, which consist of projec-
tions on the inner edwecs of the ways 7 1, the
severalopening operations being produced by
the grippers passing in contact with thesaid

 stationary camns as they are carried along by

50

the endless racks. IKach pair of grippers is
provided with a closing-spring m, by which
its jaws are kept closed

- Thegrippers 77" and k £/, as shown in Figs.
4, 9, and 7, are substantially like those now
em ployed on endlesschains and endlessracks
in sheet-delivery apparatus, and therefore
need no particular description here, further
than to say that the heels 8 of the movable
members of the front gripperss ¢/, as will be
seen by comparison of Figs. 4, 5, and 7, are
shorter than the heels S 9 of the movable
members /i of the rear grippers in order that

the front grippers may beopened by the cams
g* ¢°, but will pass the cams ¢* without open-

ing, and that the rear grippers & &’ may be

opened by all thecams as they pass by them.
It will be seen on reference to Fig. 3 that the
cams ¢* are so much farther from the line of
travel of the grippers than the cams ¢* ¢°
that their short heels 3, though within range

442 862

of the eams g* g°, will not reach the cams 7ol
but the elongated portions 9 of the heels of

the rear grippers will reach the said cams g*
while the portions 8 of the sald heels are In
range with the cams ¢° g°.

At a distance not less than the 111teu¢iec1
length of the sheets to be cut forward of the
cutter-shafts or farther from the cylinder D
there is arranged within the endless carrier
a horizontal rotary shaftJ, which issupported
in bearings in uprights A? secured totheside
frames A’. Thisshafthasrigidlysecuredtoit
near each one of the endless racks G two arms
o projecting in Opposite directions and car-
rying grippersn n’ for taking hold of the rear
ednes of the cut sheets K’ in the endless car-
rier between the rear ﬂ*rlppet‘% k k' of uneset
and the front grippers 57" of the next set, as
shown in Kig. 4. One member n of the said
orippersis formed directly upon the end of one
oneof said arms o, and the other membern’ is
secured tooneof two horizontal rods n? which
are free to rock in bemmws in the Sclld Arms
0.
pass just within the points of the grippers
of the endless carrier. Additional bearings,
one for each of the gripper-rods m? are
provided in arms n’ rigidly secured to the
rotary shaft J. Springs n4, coiled round said
oripper-rods n*® and secured to said rods and
to said arms, are provided for the purpose

members 1/ of the grippers upon the mem-
bers n, as shown in Fig. 2.

endless racks G through three gears p p’ p,
thegears p p’, which are represented as of
equal size, being both fast upon a short shaft
7% which turns in a box p*, (see Figs. 1 and 2,)
provided on the top of one of the upl'lﬂ"htb A®,
carried by the side frames A’, the said gear
» gearing directly with the teeth of the end-
less racks and the gear p’ gearing with the
gear p°, which is faston the shaft J. The ve-
locity of the rotary motion of the gripper-

bers 7 of its Oripper's and also the velocity
of the member n’, so far as the latter derives
motion through the shaft, 1s the same as the
veloeity of the endless carrier. |

For opening the grippers n n’ at the proper

time to take the rear edges of the cut sheets
F’, a stationary cam J’ is secured to one of
"the uprights A3 and arms ¢ (represented in
Fig. 8 and also dotted in Kig. 4) are provided
01 the said rods »° to run upon the pempherv
of this cam.

The oper.:btmn of delivering the printed web,
~cutting it into sheets, and afterward deliv-
-ering the cut sheets is as follows: The web
coming from the impression-eylinder D is
| taken by the several grippers 79" and k& k' on
the endless chains as they successively rise
with the endless carrier over the carr ymn‘-
wheels i,and are first opened by the cams ¢

‘to receive its edges, and are afterward closed

thereon by their springs m. As the web

The said grippers n n' are arranged to

The rotary mo-
tion of the gripper- .shaft is derived from the_

shaft is such that the velocity of the mem-
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passes between the cutters it is cut into
lengths to form the sheets, and the cut sheets
are still retained by the grippers )" and &k &/
until the rotary grippers comeinte operation,
as shown in Fig. 4, to take the rear edges of
the sheets. These grippers 2 n” arrive at the

cuts of the web 1n an open condition by rea-

son of the arms ¢ of their movable members
being on the higher part of the periphery ot
the cam J, and the members n of the said
orippers pass under the rear-edge of the ad-
vanced sheet withoutliffing it, while the open
members n” pass under the front end of the
next sheet and 1ift the said end. Just as the
points of the members n” arrive at or very
near the edges the arms g of the grivrper-rods
pass the npp-er step 10 of the cam J’ and the
springs n? close the said members, and 1n SO
doing produce an accelerated forward move-
ment of the points thereof, by which they are
caused to pass far enough over the rear edge

~of the advanced sheet to take a good hold-

thereof. As the sheets are thus taken by the
rotary grippers, the rear grippers & k" of the
endless carrier are opened to release them by
passing the stationary cams¢g?, whilethefront
grippers, still remaining closed, retain their
hold until they begin todescend with the end-
less carrier over the wheels /7, and are opened
by passing the stationary cams ¢°. As this
opening takes place the rotary grippers also

open by their arms ¢ passing the lower step

11 of the cam J. The sheet when thus re-
leased is In a nearly-horizontal position, as
shown at F° in Fig. 3, and subject to a posi-
tive downward motion at both ends, whereby
1t may be deposited in a positive manner on
any sultable receptacle—as, for instance, a
receiving table, or, as in the example repre-
sented, in a folding apparatus.

The folding apparatus employed may be of
any suitable kind; but it should be located
so that 1ts upper parts, which first receive the
sheefs, are situated between the chains or
racks of the endless carrier and below the
upper course of the said chains or racks.
These upper parts, in the example represent-
ed, consist of tape-carrying rollers 7 s and
endless tapes 7° s° running thereon, which are
shown In Figs. 2 and 0, ”[‘hese 101161‘5 and
tapes, as Well as other rollers¢, to be presently
described, constitute parts of ‘the folding ap-
paratus ancl are all supported in a frame A*
which i1s arranged between the main side
frames A of the maehine. The sald rollers »
s are parallel with the carrier. The tapes s3
which run on the roller s, run also round a
second roller s’ directly below said roller s.
The tapes <, which run over the roller », run
thence downward to and under the roller s,
and thence horizontally to and round a roller
1%, which is arranged parallel with the before-
mentioned rollers » ' s s/, and thenece return
horizontally to and under the roller 7/, ar-
ranged under the roller » and lower than the
roller s’. Between the rollers ° and 1’ there
are arranged two transverse rollers ¢.
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T'he first folding of thé pdpetl is effected be-
tween the rollers 7 and sby means of a fold-
ing-blade u, attached to an arm w’, which is
carried Iw two arms s, fastened to t‘ﬁO 1‘001{-
shafts 5, which are quppmted in brackets ',
bolted to the frame A% This folding-blade - u
is brought down upon the sheet ;;ust as the
la,tter is delivered from the grippers 7 4’ and
n n/, and thereby caused to drive 1t between
the
produce the first fold. Passing down between
rapes 7° §°, the sheet is tumed aside un-
he roller s’ and carried horizontally by

tapes 7° over the rollers £, between which

der t
the

it is driven by a folding-blade v, carried by

the arms ¢’ of a rock-shaft ¢° supported 1n
bearings in brackets w*. This blade v pro-
duces the second fold at right angles to the
first, and the said rollers t, by their rotary
motion, carry the twice-folded sheet down-

ward, to be deposited on the floor of any suit-
able lecepmcle The several rollers of the
folding apparatus are represented as deriv-
ing motwn from one of the endless racks G
through a spur-gear w, (see Fig. 9,) which
turns freely on a stud w’ in the fmmiug, and
which gears with the lower part of the said
endlebs rack and with a spur-gear ¢" on one
of the rollers ¢, thereby driving the said roller.
The rollers { may be geared ton ether to rotate
in opposite cln'e(,tlons, or one may be driven
by friction from the other. For driving the
rollers s a bevel-gear * is provided on the

shaft of one of the rollers ?5 to gear with ﬂ,--

bevel—ﬂ"eﬂr 3 on the roller »’ The rollers 7/

8’ are ﬂ*eared together by Spur—ﬂ*ears rt &7,
SO that the latter is driven by the former,

and thus drive the tapes 7* s% and t.hrough
these the rollers » s. 'The first folding-blade

u, preparatory to the folding operation 1s

raised by means of a eonneetlon of the down-
wardly-projecting arms w* of its rock-shaft
w? by a rod v’ with the long arm % of a rock-
shaft ©%, on which is an arm «8 which 1s
ppmted uponby a cam K on the rotm*y shaft
J’, hereinbefore described. The bringing
d(mn of the blade to produce the fold 1s ef-
fected very a,pldly by a spring w’, which

connects the arm u* of one of the rock-shafts

w® with the other of said rock-shafts. 'L'he
second folding- bldde v 18 raised by the con-
11-30‘(1011 of an arm ¢?® of a rock-shaft v* by a
rod ¢* with one arm 2° of a bell-crank lever,
which works upen a fixed stud 2% and the
other arm v of which is operated upon by the
before-mentioned cam K. Thebringingdown
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rollers r s and their tapes 72 s, and thus
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of this blade v to produce the fold is effected

Dby a spring ¢%, which connects the armv° with

the framing of the machine. It will thus be

Ulldelbt(}()d that the cam I controls the op- |

eration of both the folding-blades. .

The folding apparatus herem described is
not of itself claimed as any part of the pres-
ent invention, but it serves as well as any
other to illustrate myinvention. AsI donot
claim it, it has only been described with suf-

| ficient fullness to enable its operation in con-
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nection with the delivery apparatus of the
printing-machine to be understood.

What I claim as my invention, and desire
to secure by Letters Patlent, is—

1. The combination, with the impression-
cylinder of a printing-machine, of an endless
carrier furnished with grippers for receiving
a continuous web from said eylinder, a cutter
for cutting sheets from said web in said end-
less carrier, cams for operating said grip-
pers to take the web into said carrier, and

cams for opening said grippers to release the !

‘cut sheets from said carrier, substantially as
herein set forth. | |

2. T'he combination, in a printing-machine,
with an endless delivery-carrier having grip-
pers thereon, of rotary grippers separate from
the said carrier for taking hold of the rear

edges of sheets therein, and cams for opening |

the said grippers on said carrier and said ro-
tary grippers, all substantially as herein set
forth. | .

8. The combination, with the impression-
cylinder of a printing-machine, of an endless
delivery-carrier, a cutter for cutting said web
into sheets on said carrier, grippers on said
carrier for receiving the web and for holding

the cut sheets,and rotary grippers for taking |

4 o . 442,862

the rear edges of the cut sheets, substantially

“as herein set forth.

4. The combination,in a printing-machine,
of an endless delivery-carrier consisting of
endless racksorchains and attached grippers,
a folding apparatus situated under the upper

course of -said carrier, and rolary grippers
separate from said carrier arranged behind

30

sald folding apparatus, substantially as here-

in set forth. |

5. The combination, with the impression-
cylinder of a printing-machine, of an endless
delivery-carrier, a cutter for cutting into
sheets a-web-in said carrier, rotary grippers

for taking the edges of the sheets cut-from
the web in said carrvier, and a folding appa-

ratus for receiving the cut sheets from said
carrier and rotary grippers and folding the
same, all substantially as herein .described,
whereby a printed web passing from the im-
pression-cylinder of the machine is first cut
into sheets and afterward folded, as herein
set forth.

CALVERT B. COTTRELL.

Witnesses: o |
HENRY T'. BROWN,
FREDK. HAYNES.
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