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UNITED STATES

PATENT OFFICE.

CALVERT B. COTTRELL, OF WESTERLY, RHODE ISLAND.

FEEDING APPARATUS FOR PRINTING-MACHINES.

SPECIFICATION forming part of Letters Patent No. 487,914, dated December 13, 1892,
Application filed July 13, 1892, Serial No.439,860. (No model.)

To all whom it may concer:

Be it known that I, CALVERT B. COTTRELL,
of Westerly. inthe county of Washington and
State of Rhode Island, have invented a New
and useful Improvement in Feeding Appara-
tus for Printing-Machines, of which the fol-
lowing is a specification. -

This invention relates to feeding apparatus
for feeding to the impression- cylmder of a

.prlntmﬂ'-machme sheets of different lengths;

and it isintended more particularly to be used
in connection with a cutting apparatus for

cutting sheets of diﬁ?ewnt lenﬂ'ths from a roll
or contmuous web of paper.

The improvement consists in certain means,

hereinafter described and claimed, Whereby

sheets of different lengihs are so carried for-
ward toward the impression - eylinder that
their heads or forward ends are always
brought into proper relation to the grippers
of the said cylinder when the latter arrive 1n
proper position to take them.

I will proceed to describe the construction

and operation of my invention with reference

to the :%Lceonil];).‘:mylmflr drawings, in which—
Figure 1 is a side elevation of those parts
of a “two-revolution printing-machine which
are necessary to illustrate my invention, in-
cluding the impression-eylinder and the foed-
ing apparatus. Fig. 2 represents a longitadi-
nal section GOII'erOIldlﬂﬂ' with Fig. 1. Fig.
3 represents a horizontal section 1in the line
2 o of Figs. 1 and 2. Fig. 4 1s a transverse

- vertical sectional view, on a larger scale than
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Figs. 1 and 2,1n the line Yy of Fig. 3, taken
looking to the right, but omitting “the cylin-
der. Flﬂ‘b 5 dnd 6 are detail views which
will be heremafter explained.

Similar letters and numerals of reference
designate corresponding parts in all the fig-

ures.
A isthe side framing of the machine, B the

impression- -cylinder furnished with the usual

grippers B, and C C’ C* are the feed-rollers
for feedmﬁ' a web from a roll. (Not shown.)
The shafts ¢ ¢’ ¢ of thesaid feed-rollers C ¢/ C?

are arranged 1n suitable bearings in the side

framing A and the said rollers are intended
to be: ﬂ'eared together by spur-gears c"‘ c'* ¥
on thelr respective shafts.

| tus, which is represented as of a well-known

kind, consisting of two rotating shafts 77/,
running in fixed bearings in the side framing
and carrying cutter-stocks I I’, in which are
secured the cutter-blades 2* 2*. In front of
the cutting apparatus there is arranged a
pair of feed-rollers F B/,-which always run
at the same surface velouty as the feed-roll-
ers C C’ C? and the shafts« w of which work
in bearings in or on the side framing A.
Theserollers F F’ serve the purpose of feeding

that part of the web which has passed beyond

the cutters, but which has not vet been cut

off, and also serve the purpose of feeding the

sheets forward some distance after they have
been cut off. As close as practicable behind

the cylinder isarranged another pair of feed-
rollers G G/, which always rotate at the same

surface speed as the cylinder and the shafts
v v of which run infixed bearings in the side
framing. The distance between these two
pairs of feed-rollers should be sufficiently
oreater than that of the longest sheets that
will ever be required to be fed to the c¢ylin-
der to provide room behind said rollers G G’
for an intermediate pair of feed-rollers H H’,
(see Figs. 1, 2, and 3) which always rotate at

the same surface velocity as the c¢ylinder and

the feed-rollers G G’ and the duty of which
is to receive the cut sheets from the feed-
rollers F F’ and give them to the feed-rollers
G G’ next the cylinder, accelerating the ve-
locity of the sald sheets when necessary, ac-

cording asthespeedof the webislessthan that
This pair of feed-rollers H
H’ must be adjustable farther from or nearer

of the ¢ylinder.,
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to the rollers F K" and correspondingly nearer

to or farther from the rollers G G/, according
to the different lengths of sheet to be cut and
fed, so that the said rollers L H" may receive
the front end of a sheet just as the rear end
is about to leave theroilers F I/, and for this
purpose the shafts w w of the said rollers H
H’ have their bearings in a carriage K, a side
view of which i1s given separately in Fig. 6,
and which is movable lengthwise of the ma-
chine in guides W W on the side framing A,
the said ad]ustment as herein represented,
being promded for by racks 23 on the sides

- of S.‘:’:le carriage and pinions 24 on a shaft 25,
A short distance in front of the feed-rollers

e
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which works in fixed bearings provided in or

C Q/ O? there is arranged a cutting appara- | on the side framing A, the smd shaft being
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‘are geared together by gears 10, the

o - . 487,914

provided rwith a, hand-crank 26 for the pur-

The pair of rollers ¥ E”
pair G
G’ by gears 17, and the pair H H’ by gears

pose of turning it.

21, and theseveral pairs are furnished with

such pressure-springs as are common to feed-
rollers,and therefore do not require to be rep-
resented. |

- The feed-rollers G G’ next the éylinder'B

are driven from the cylinder itself through a
gear 19, which turns on a fixed stud 20, the
sald gear 19 gearing with and deriving mo-

tion from the gear B® on the cylinder and
gearing with a gear 22 on the shaft v of the

lower roller G. The rollers H H’ are driven
from the shaft of the lower feed-roller G
through a shaft J, (see Figs. 1, 3,and 4,) which
is arranged parallel with the length of the
machine in brackets L, secured to oneside of
the machine, the said shaft being furnished
with bevel-gears 27 28, which gear, respect-
ively, with bevel-gears 29 30 on the shafts v
and w of the lower feed-rollers G and H, the
sald gear 28 being movable with the ecarriage
K lengthwise of the shaft J that it may be al-
ways in gear with the gear 30, notwithstand-

~ing the changes of distance of the rollers H

3@
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H’ from the rollers G G’. The feed-rollers F
F’ are driven, as shown in Figs. 2 and 3, from
the shaft c® of the feed-rollers C? through the
spur-gear C**on thesaid shaftin the following
manner: The said gear C** gears with and
drives a spur-gear n° which turns on a fixed
stud n/, secured in the side framing. The

said gear n® gears with and drives a spur-gear
13, which turns on a fixed stud 14,secured in

the framing. This gear 13 gears with and
drivesa gear 15, which gears with and drives
a gear 11 on the shaft w of the lower feed-
roller F. The said feed-rollers C C’ C? are

driven by a train of gearing like that de-

seribed in my United States Letters Patent,
No. 466,030, dated December 29,1891, and the
cutters are driven as described in that pat-

ent; but a brief deseription of the said train-
and the means of driving the cutters will fa-

cilitate the explanation of the present inven-
tion. On the shaft B? of the eylinder B there
is a bevel-gear a, gearing with and driving a
bevel-gear d on the end of a shaft e, (see
Figs. 1 and 3,) which works in bearings in
brackets ¢’ outside of the framing A and on
the other end of which is a bevel-gear 7, gear-

ing with and driving a bevel-gear g, running

freely on a stud ¢’, secured in the framing.
To this bevel-gear ¢ is affixed a spur-gear A,
which gears with and drives a spur-gear I2,
which is loose on the lower cutter-shaft =.

The said feed-rollers C C’ C*derive their mo-

tion from the aforesaid gear 1%, which gears
with and drives a spur-gear 7, turning freely
on a stud 5’,secured in the framing, the said
gear j gearing with and driving a spur-gear k

on the shaft ¢? of the feed-roller C? which in

turn drives C” and C through the gears ¢** ¢’*
c*. The gear & of this train, which is change-

and 45 are alsoidlers.
are the drivers, drive the said bands or tapes
atthe same surface speed as the cylinder.

same as the changeable gear described in my

United States Letters Patent, No. 431,201,

dated July 1, 1890, for varying the speed of
the said feed-rollers C C’ C? and the feed-roll-

a

70

ers I F’ relatively to the speed of the eylin-

. -

ders to supply the paper in quantities suffi-

cient for sheets of different lengths.
The cutter-shafts 2+’ are geared together b
gears I* 1'%, and, except at the time of cutting,
they derive motion from the loose gear I? at
a speed corresponding with the speed which

- .

the web requires to have for the shortest
%6

sheets through a stud p, which is secured to
the said gear I® and which acts against an
arm ¢, which is fast on the lower cutter-shaft

75 -

7; but at the time of cutting, when the speed -

of the cutters may require to be accelerated
to correspond with the speed of the feed which

the web is required to have for longer sheets,
the said shaft derives motion temporarily

from a spur-gear n, which is fast to the spur-
gear 1, above mentioned as driven by the

feed-rollers C C” C? for driving the feed-roll-

. 9O

ers F' I/, a toothed sector ¢, fast on one of the

gears I*, by which the cutter-shafts are
geared together, then coming into gear with
the said spur-gear n. While the cutters are

thus driven by the spur-gear n the arm ¢ on

0.5

the cutter-shaft 2 may run forward away from -

the stnd p; but in such:cases after the cut-
ting has been effected and the sector ¢ has
passed out of gear with the gear n the arm ¢
on the shaft 2 is returned to contact with the
stud p by means of a spiral spring s, applied
on a rod s’,which is connected with a pin 7

100

in the gear I° and which passes through a

swiveling guide s® on the arm ¢, said spring
being confined between a shoulder s® on the

said rod and the said swiveling guide s2.

105

For the support of the paper between the

feed-rollers I F/ and those H H’, I provide
an endless carrier consisting of a series of

tapes or bauds K K and pulleys 42 43 44 45,
and for the support of the cut sheets enter-

II0

ing between the rollers H H’ and passing be-

tween the said rollers H H’ and those G G/, I

provide an independent series of supports 48,

which may be of light wire. The tape or

‘band pulleys 42 are idlers, being loose on the
shaft « of the lower feed-roller F, the said

115

roller being made, as shown in Fig. 8, of a

shaft « and the said pulleys 42 being ar-

number of short sections fastened to the said

120

ranged between the said sections and of so

much swnaller diameter that the tapes may
run free of the top roller F’/. The pulleys 44

The pulleys43, which

125

T'he said shaft 43* of the latter pulleys has its - .

are near and on a level with the lower feed-
roller H, and thesaid shaft43* derivesits neec-

‘bearings in the carriage K of the feed-rollers
H H’" and 1is so arranged that the said pulleys

I30

essary rotary motion from the gear 21 on the -

lower feed-roller X through a pinion 46, turn-

able for one of a larger or smaller size, is the | ing on a stud on one side of the carriage, the




487,914

- said pinion gearing with a toothed gear 47 on

the said shaft 43%. The shatt of the pulleys
44 has its bearings so arranged in the back
part of the carriage K that it is on a level
with the shafts of the pulleys 42 and 43 and
the roller H, and the shaft of the pulleys 45

- hasits bearlnfrs lowerdownin the fixed guides

10

- the pulleys 43 will always be in front of |

20

30
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._t_‘l_c‘,

45

RO

W, provided for the said carriage K, the po- |

sition of the latter beari ings bemcr sueh that

during the whole range. of adgustment of the

said carriage and feed—rollers H H’ to - and
fro the pulleys 44 will always be behind and

the said pulleys 45. The bands or tapes run

forward from the pulleys 42 to those 43,thence

back to the pulleys 44, thence forward to the
pulleys 45, and thence back to 42. As the
carriage K with the feed-rollers H H’, is ad-

Justed fmwa,rd or backward the ecarrier is
lengthened or shortened to correspond with

the position of the said rollers, sothat its for-
ward part will always occupy 'the same posi-
tion relatively to the said rollers—that is to
say, will be close behind the said rollers. As

this lengthening and shortening of the car-

rier takes place the tapes or bands are kept
tight, because so much as they are let out or
taken up between 42 and 43 they are taken

.up or let out between 44 and 45.

The independent wire supports 48 for sup-
porting the sheets between the tapes E and

feed-rollers H H’ and between the said roll-
ers H H’ and G G’ are arranged lengthwise

of the machine at intervals between the pul-
levs and tapes, as shown in FKigs. 8 and 4.
They are represented as each consisting of
two light wires stationary one above the
other, mth a space between them juast sufii-

cient for the sheets of paper to pass freely

between them, the lower wires having their
upper surfaces on a level with the ta,peq The
said wires extend backward beyond the ex-

treme backward position to which the pul-|
leys 43 may be brought by the backward ad-

justment of the carriage K and rollers H H’,
and the said wires extend forward beyond the

feed-rollers G G’, the lower ones extending |
“nearly to the eyhndel

Their front ends are
supported on cross-bars 49, secured in the
side framing A, and their rear ends are sup-
ported in eross-bars 50, which are carried by
standards 51 on the fixed guides W. The

~upper and lower feed- rollers G G’ and H H’

55

are grooved, as shown at 52 In Figs. 3 and 4,
where the wires 43 cross them, in order thab
the said rollers and the said wires may not
interfere with each other.

In order that the rollers H H’ may acceler-

" ate the movement of the sheets to the speed

6o

of the cylinder without any hinderance from

the rollers F F’/, moving at the same velocity

as the web from Wthh the sheets are cuf, 1

- 'provide the latter rollers with a liberating de--

vice.

uw of the lower roller F and 1its driving-gear
11, the said slip connection consisting, as

The liberating device is here repre-
sented as a slip eouneemon between the shaft

|

| rollers H H’,

shown in Fig. 5, of a- ratchet-wheel 32, fast
on the said shaft u, and a pawl 31 on the said
driving-gear 11, which is fitted to run freely
on the shaft. 1 prefer to make the same slip

connections between the shafts v and w of -
the lower feed-rollers G and H and their driv-

ing-gears 22 and 30,.so that after the sheets
have been taken by the cylinder-grippers

‘they may not be held back by any slight in-

accuracy of the gearing between the said
shafts v and w. and the cylmdm

The operation of cutting-the sheets is as
follows: The paper supphed by the feed-roll-
ers C ¢/ C?passing the ecutting apparatus dur-
ing the intervals between the operations of
the cutters is taken between the rollers F F’,
moving at thesame surface speed asthe feed-

rollers "C ¢’ C? and the cutters, and is pre-

sented by the said rollers F F’ upon the car-
rier-tapes It E.” These latter, moving faster
than the said rollers K F/, drag along under

the paper and keep its front pulled straight.

After a sheet has been cut from the web the
rollers FF B/ continue to carry it forward with

the assistance of the carrier-tapes E K until

its front edge arrives between the rollers H

accelerated speed eerrespondmn' with that of
the.cylinder, such-aceceleration being permit-

ted freely by the slip connection between the
rollers F ¥/ and their driving-gear, the said
rollers F ¥’ being turned by the sheet until
its rear end has passed through the said roll-

ers, which then assume then normal speed
corresponding with that of the web. : The

carry the sheet through the stationary sup-

ports 48 and give it to the latter rollers, which

75
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‘H’, which, seizing it, earry it forward at an

95

100

moving at the same surface
speed as the rollers G G’ on the cylinder, then

105

present 1ts flont edge to the cylmder—grlp- -'
pers, which arrive opp051te the saad edge in

time to recelive it.

It will be llnderstood that. 1f the rollers H

H’ should be set at a distance from the rollers

G- G’ to take the longest sheet and give it at
the proper time the aceelerated ve]emty at
which it is transferred to the rollers G G’ and

at which it is given to the cylinder if is only

ITO

I15

necessary in order to give the shortest sheet

to the said rollers G G’ in proper time that

the said rollers H H’ should be set sufficiently:

farther back from the said rollers G G’ and

nearer to the rollers K E for the said rollers

H H’ to take the front end of the said sheet
and produce its acceleration sufficiently ear-
lier for the said end to reach and be taken by
the said rollers G G’ at the same time relatively
to the movement of the cylinder and the cyl-
inder-grippers that the corresponding end of
the longer sheet would have been taken by
the said rollers G G. Therefore by the proper

120

1235

adjustment of the rollers H H’ sheets having -

any differences of length within the limit of

said adjustment may be timely fed to the cyl-

inder. The tapes K E, being adjustable with

the rollers H H’ to vary the length of their
operative upper portions, though otherwise

130




~ independent of said rollers always keep the | same surface speed as smd feeding and cut-
sheets properly supported and straightened

I0
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until taken by the said rollers H II’, and the
stationary guides 48, reaching all the way be-

‘tween and in both directions beyond therollers

G G’ and H H’, respectively, and extending
back beyond the forward part of the tapes E
E, keep the sheefs properly supported after
they leave the said tapes and all the way to
the cylinder.

It is obvious that the cutters +* need not be

of such character as to entirely sever the web,
but may be such as are commonly employed
to merely perforate the web, so that the por-
tion in front of the perforations intended to
form a sheet may be easily parted by a draft

upon 1t and that in sueh case the rollers H

H’ may so bite upon the sheet asto be capable
of accelerating the draft necessary to detach
it from the por tion of the web behind the per-
forations.

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

1. The combination, substantmlly as herein
described, with the impression-cylinder of a
printing-machine, a palr of feed-rollers for
carrying a sheet toward the said cylinder, and
mechanism forsupplyingsaidfeed-rollerswith
sheets of different lengths, of a second pair of
feed-rollers arranged between the first-men-
tloned rollers and thesaid cylinderand driven

~with a surface speed equal tothat of the said

cylinder and higher than that of the first-imen-
tioned rollers and a liberating device, sub-
stantially as herein described, &pphed to the

first-mentioned rollers to per m1t the accelera-

~tion of the speed of the sheet by the second set

40

of rollers, as herein set forth.
2. The combination, with the 1mp1essm]:1-
cylinder of a printing-machine, of a web-feed-

- 1ng apparatus, a cutting a,ppa,tatus arranged

45
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in front of said web- feedmg apparatus, apair
of feed-rollers arranged between the said cut-
ting apparatus and the cylinder, means for
driving the sald web-feeding apparatus, feed-
rollers, and cutting apparatus at variable sur-
face velocities relatively to that of the cyl-
inder,; a second pairof feed-rollers adjustable

-to and fro between the first-mentioned feed-
rollers and the cylinder and having a surface

speed equal to thatof the cylinder for taking
a sheet from the first-mentioned feed-rollers,
and a liberating device applied to the first-
mentioned feed -rollers to permit the free
movement of the sheet by the second feed-
rollers at an accelerated velocity toward the
cylinder, all substantially as herein set forth.

3. T'he combination, with the impression-
cylinderof a printing-machine, of a web-feed-
ing apparatus, a cutting apparatus for cut-
ting said web into sheets, a train of gearing
for driving the said web-feedmg app&mtus
and cuttmﬂ' apparatus, including a change-
able gear for varying the speed of sald Web

feedlnﬂ' and cutting apparatus relatively to

the cylmder a pair of feed-rollers geared
with the said train of gearing to have the

!

ting appamtus a pairof a,d;;usta,ble feed-roll-

ers arranged between the first-mentioned
feed- mllers and the impression-cylinder and
having a surface speed equal to that of the

Cylmder and a liberating device applied to
the first-mentioned feed- rollers substantially

as herein set forth. |

4. T'he combination, with the im pressmn-
cylinder of a printing- maehme, of a web-feed-
ing apparatus for supplymn' a web of paper,

a cuttmg apparatus for cutiing said web into -

sheets, a train of gearing for duvmcrthe sald
feedmfr appar atus and cuttmﬂ‘ apparatus in-

| cludlnﬂ' a changeable gear for varying the

speed of thesaid teedmﬂ*and cuttingapparatus
relatively tothe cyhnder a pairof feed-rollers
geared with the said train of gearing to have

the same surfacespeed as the said feedmﬂ* and

cutting apparatus,asecond pairof feed- mllerS

75

80

arranﬂ'ed in a fixed position near the eylinder

and h&vmw the same surface velocity there-
with, a third pair of feed-rollers geared with
the sald second pair of feed- rollers to have
the same surface speed therewith and ad-
justable to and fro between the said first and
second pairs of feed-rollers, and a liberating
device between said first- menmoned feed-roll-
ers and said train of gearing, substantially
as herein set forth. |

9. The combination, with the impression-

DO

95

cylinder and web feedmn‘ and cutting appa-

ratus adapted to feed a,nd cut a web to pro-

duce sheets of different lengths, of feed-rollers
having the sams surface speed as said eylin-
der, a carriage for said rollers adjustable to-
Ward and from said cylinder, and an endless
carrier of variable length between the web
feeding and cutting a,ppmatub and sald feed-
101191'5, substantlally as herein set forth.

6. The combination, with the impression-
cylinder and web feedmg and cutting appa-
ratus adapted to feed and cut a web to pro-
duce sheets of different lengths, of a pair of
feed-rollers arranged in a ﬁxed pOSlthIl rela-
tively to the cylmdel and having the same

t surface velocity therewith, a Seeond pair of

feed-rollers behind said first-mentioned pair,
having the same velocity as said first-men-

tloned palir and adjustable back and forth to-

ward said first-mentioned pair, an endless car-
rier of variable length arranged between said
web feeding and cufting appamtub and said
second pair of feed- rollers, and independent
sheet-supports between the said first and sec-

ond pairs of feed-rollers, substantially as hel e-

in set forth. |
7. The combmatwn with- the lmplessmn-

‘cylinder and web fepdmﬂ' and cutting appa-
ratus adapted to feed a,nd cut a web to pro-

duce sheets of different lengths, of a pair of

feed-rollers having the same surface speed as
the said cylinder, a carriage movable toward
and from the said cylinder and in which the
sald rollersare supported, and an endless car-
rierconsisting of foursetsof pulleys and shafts
therefor, and a set of tapes or bands rucning

100
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on said sets of pulleys,two of said shafts hav- |
ing fixed bearings and two having bearings on

the said carriage, and one of the latter being

geared with said feed-rollers to drive the said
substantially as herein set |

tapes or bands,
forth. |
8. The eambmatlon with the lmpressmn-

cylinder and web feedmn* and cutting appa-

ratus adapted to feed and cut a web to pro-
duce sheets of different lengths, of a pair of
feed-rollers arranged in a fixed posﬂnon rela-
tively to the cyhn der and geared with the cyl-

inder torun atthe same surfaee velocity there- |
with, a second pair of feed-rollers and a car- |

riage therefor with which they are ad ,]ustable
toward and from the first pair, ashaft carrying -
bevel-gears, fixed bearings for said shaft, and

bevel-gears, one on one of the rollers of each_

pair, gearing with the bevel-gears on the said

shaft, one of the latter gears being movable'

lenn*thmse on satd sha,ft by the said carriage
for dllVng the second pair of feed-rollers at
various distances from thefirstset,allsubstan-
tially as herein set forth.
| OALVERT B. COTTRELL
- Witnesses:
A. R. STILLMAN,
B. FRANK LAKE.
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