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(No mndel )’

To all whom 1% may conceri:
Be it known that1, THoMAS COSSAR, a sub-
ject of the King of the United I{mﬂ*dem of

Sceotland, have invented eertam new and use-
ful Imprm ements in Register-Gear for Web-

Printing Machines, (for which applications

for patent have been made in the following
Cape Coiony, dated October

| thorm dated Oetﬁber 24, 1902; Naw szth
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Wales, dated October 24, 1902 (Ja,nada,, dated.

November 18, 1902, and Greab Britain, dated
November 27 1902, ,) of whleh the followmg
is a speclﬁcatlon |

This invention has for 1135 object to pmwde
in eonnection with the feed-rollers of web-
printing machines improved apparatus by

means of which the rate of movement of the

feed-rollers is accelerated or retarded for the
purpose of mainfaining proper register in
perfecting a printed web or for keeping one
printed web 1n register with another in feed-
ing it forward to the folding &pparatns of the
prmtmg-maehme

Theimproved apparatus com prises reﬂ'lster
gear or mechanism which may be actuated
by a hand-wheel and shaft for acting on the
feed-rollers to vary as required their ordi-
narily uniform speed of rotation, but which is

-connected to devices arranged to perforate

at suitable intervals the margin of the web
during the printing. of one side of the paper,
and to be operated during the perfeeting or
printing of the reverse side of the paper
through the medium of said perforations, so
as to transmit movement to the aforemen-

- tioned register-gear and automatically main-
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tain proper reg oister of the printed web.

The mventmn is illustrated by the accom-
panying drawings, in which—

Figure 1 is a lenﬂ*ltndmal seetional eleva-
tion of the reﬂ'lstear gear or mechanism for

accelerating or retar dmﬂ* the motion of the

feed-rollers which feed fmward the paper
web in a printing-machine.
fi1s an elevation Fig. 5 a plan,

same. Fig, 4

and Fig, 6 a eross-section, as at the line XX

in Fig. 4 showing the arr anﬂement of devices

emplﬁyed for per foratmﬂ' the web as itis first |

Fig. 2isacross-
sectional eleva{:mn and Fig. 3isa plan of the

1

prmted and for automa,tlca,lly actuating the
register-gear. Fig. 7 is a longitudinal sec-
tional elevation shewmﬂ' the feeler mechan-

ism acting on a perfozated web, one of the

feelers having dropped thrmwh a periora-
tion in the web
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Referring partwulmly to Figs. 1, 2, and 8

of these drawings, K isthe mtatmﬂ' feed roller
or one of the feed-1 ollers for medmg forward

the paper webin a printing-machine, the said

6o

roller being driven through a shaft G* and

‘gearing G* by a spur-wheel R, carried by a

shaft journaled in the frammtr of the print-

ing-machine, said spur-wheel R being inter-

phangeable with others of different dia,me-

ters to vary the speed for varying sizes of
The spur-wheel R is -
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sheets to be printed.
geared through an intermediate wheel R’

with a spur-wheel R?on ashaft R, driven by
bevel-gearing ¢* from a shait Q, which is in
turn drwen b a bevel-gear ¢’ from the main
or other rotatmﬂ' shaft of the printing-ma-
chine.

The spur wheel R~ is not directly fixed to

the shaft R% but is keyed on the boss of a
spur-wheel ?’*ﬁ loogse on the shaft R3 wmh
which are gealed two spur-pinions ' ' on
studs within a casing RS, also loose on the

shaft and carrying a seeond pair of spur-pin-
ions % r*, which mesh with a spur-wheel 7%,

keved to the shaft R3, and also mesh with bhe -

pinions 7’ 7', The shaft R® thus drives the
spur-pinion Rﬁ (and therefrom the shaft G
from which the feed-roller K is opemted)
through the intermediary of the pinionsr* 7%,
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which are made of s,uch length as to mesh

with the pinions 7' #', in gear with the loose
spur-wheel 7%, to which the spur-wheel R? is

secured.

By turning the casing R®in one direction

or the other the speed of rotation of the spur-

wheels R? and R and of the feed-roller K, and
therefore the rate of feed of the web of paper,
may be more or less accelerated or retarded
during such action on the casing, which 18 ef-

93

fected by means of a shaft R® havingon it

a worm 73, meshing with worm- wheel teeth i,

formed on the casing RS, -
~ The shaft R%is furnished with hand- Wheels
5 at each end, by means of which the ma-

| chine-man may turn it to act on the casing
for the purpose above seb forth but in order}

ICO.
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to provide for automatically operating this
gearing to vary the speed of rotation of the

feed-roller K the shaft R’ is connected by
bevel or other gearing P to a shaft V* of the

automatic registering apparatus represented .

at Kigs. 4, 5, and 6, a clutech P’ being fitted
on sald shaft or otherwise interposed to per-
mit of throwing the automaticapparatus into
or out of operation. This automatic regis-
tering apparatus consists of a reciprocating
block S, sliding on a fixed bar S/, attached
to the framework of the machine.and recip-
rocated by a cam S%, acting through levers
S° and S%, the forward reciproecation—i. e.,
in the direction of travel of the web-—Dbeing

at a slightly-greater or slightly-less speed

than that of the web during the first portion
of the stroke and at exactly the same speed
as the web during the remainder of the
stroke. 'I'he lever S°is slotted, sothat by al-
tering the position of the lever S* along this
slot the speed of travel of the reciprocating
block S can be altered to suit different sizes
of work being printed. The lever S* is ad-
justably pivoted to the sliding block S, so

that the punch and fingers hereinafter men-

tioned may be set to act on the proper point

of the web. The reciprocating block S is

formed to embrace the edge of the web 2, the
part below the web actingas a support to the
web and having a slot S° formed on it below
the fingers to allow them to passthrough the
web and also carrying a die, through which
a punch 5° moving vertically in the upper

partof the reciprocating block S,passes. This |

punch 8° is raised and lowered to punch or
periorate the web by a cam T, acting through
levers T T° and rod T% this rod T*? passing
through the punch 8% the punch S¢ being pro-
vided with rollers T* to engage the top and
bottom sides of the rod. Two sets of verti-
cally-movable fingers U U’ are also earried
in the reciprocating block S, one set, U, in ad-
vance of and the other set, U’, in the rear of
the punch. The fingers U U’ are provided
with projections U* U5, whieh rest on rods U*
U®, respectively. The fingers are raised and
lowered by the action of cams U® U7 on levers
U® U¥ attached to the rods U* UP®, the rods
U* U® being attached at their other end to le-
vers U U, pivoted on the framework of the
machine. 7The levers controlling the punch
and fingers are kept in contact with the cams
by springs U U™ U, The fingers U U’ are
ralsed by the rods U?U®and descend by grav-
ity when the rods are lowered by the cams.
Each finger is also provided with a projection
UB UM, which when the finger is lowered acts
in the travel of the sliding block S on a pro-
jection V on the lever V'. This lever V' is
keyed to a shaft V%, journaled in the frame
of the machine, thisshaft also having a piece
V¥ secured to it. A toothed wheel V* is pro-
vided keyed to a shaft V°, journaled in the

frame of the machine, which through bevel-

gear V°® and the shaft V*aforesaid is geared

to the register-shaft R°. Anarm V7isloosely |

745 572

| journaled on the shaft V% at the side of the

toothed wheel V¢ This arm is rocked by a
crank-arm V° on a shaft V9 acting through
a rod VI The pawls VI VR are pivoted
on the arm VY, so that one pawl will engage
the teeth of the toothed wheel V* when the
arm V' is rocked in one direction, and the
other pawl will engage the toothed wheel
when the arm is rocked in the opposite di-
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rection. These pawls are formed so that they

are kept out of contact with the toothed
wheel V* by the piece V2 when the latter is
in its normal position and act oun the toothed
wheel only when the piece V? is moved away
from under them by the action of any one of

‘the finger projections U™ U™ on the projec-

tion V on the lever V. The piece V3is kept
in its normal position by a spring V13, This
piece V° ig cut away at V¥ and V¥ and is
provided with a projection V!¢, which acts on
projections fixed to arms on the pawls VI and

V1, so that at the end of the movement of

the arm in either direction the one pawl is
lifted clear of the piece V&, while the other
has come opposite the cut-away portion, thus
allowing the piece V° to be pushed back to
its normal position by the spring V13, and so
keep the pawls clear of the toothed wheel V*
during the next stroke of the arm V7 until
again knocked out from under the pawls by
the action of any one of the finger projec-
tions U U™ on the projection V on the le-
ver V', e | |

The shaft V?, on which are keyved the cams
for working the sliding block, punch, and the
fingers and crank for moving the rocking le-
ver, 1s Journaled in the frame of the machine
and geared by toothed gearing to any of the
principalshaftsof the printing-machine, pref-
erably the crank-shaft, and arranged to make
half a revolution for each complete recipro-
cation of the sliding block S. Catches 87 are
provided and pivoted to the machine-fram-
ing to engage the rods actuating the punch
and fingers, so that they may be ptut out of
action when required.

A hand-wheel is keyed to the shaft V?° for
the convenience of the attendant. Theshaft
V? is geared through bevel or other gearing
V% and shaft V* to the shaft, which actu-
ates the register-gearing. A cluteh P'is pro-
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vided on the shaft V<, which may be thrown

out of gearshould the automatic register not
be required. A box S° may be attached to

the sliding block S below the die to catch the

paper punched out and prevent it from fall-
ing into the machine. The sliding piece S

may be marked to show where the margin

between the printings should come when the
web 18 in proper register.
The automatic registering-gear described
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may be fixed to operate on the web at any -

point in proximity to
of the machine.

The action of the apparatus is as follows:
When printing the first side of the web 2w, the
two sets of fingers U U’ are kept out of ac-

the feeding-in rollers
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tion by ’Lhe catches S and only the puneh St |
allowed to operate on the web. Supposing i

the sliding block S to be at the commence-
ment of 1!33 stroke in the forward direction—
z. e.,in the direction of travel of the web indi-
eated by the arrow—Dby the revolution of the
cam- shaft V9 the sliding block is caused to

- move forward at a qlwhtly-less or slightly-

10

15

20

greater speed than thatof the web untilabout

three fourths of its stroke is finished, the
punch Sf meanwhile being held up by the rod
T2 The speed of the shdmfr block now be-
comes exactly the same as that of the web, and
the cam T, actuating the punch, causes 1t to
descend and perforate the web, the appara-

tus being arranged so that thls perforation
is made 1n one of the margins between the
The perforatwn Z is preferably.
of  the shape shown in the drawing Fig. 5,

printings.

so that the fingers may enter 1t, ’[hOI]ﬂ'h the

web may wave a little sidewise in its passage

through the machine. As the sliding block

S reaches the end of its stroke in thls direc-
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tion the eam T aets to lift the punch S° clear
of the paper and hold it so during the stroke
of the sliding block in the backward direc-

tion, the puncb again perforating the web in
the next forward Stmke

which during the first printing hald the fin-

goers U U’ out of operation are disconnected

and the fingers ailowed to operate on the web.

Supposing the sliding block to be starting its.

movement in the forward direction, the cam

U7 aeting through the levers U? U and rod

U>, a]laws the set of fingers U’ to descend on
the web on which they res;t Should the web

be behind its proper pomtmn—@ e., the posi-
tion in which the second printing will print |

back to back with the first printing—one of

~ the fingers U’ will pass through the perfora-

45

tion 7, and in the forward movement of the
slzdmﬂ' block the prmectmn U on such fin-

- ger will act on the projection V on the lever
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V’ push it outward, and so allow the pawl
Viion the rocking arm V7 (which about this

point is just startmﬂ' its movement in the di-

rection which, were “the pawl acting on the
| forth.

toothed Wheel would cause the speed of the
web to be aceelera,ted) to aet on the toothed
wheel V* and so accelerate the speed of the
web to bring it to propeér register. Toward
the end of the stroke of the sliding block the

cam U7 aets to lift the set of fingers U’ clear |

of the web and keep them so durm,@: the re-
turn stroke and alsc during the second for-
ward and return strokes of the sliding bloek.
When the second forward siroke is staltm

the cam U acts to lower the set of fingers U
which then rest on the web, and should the

“web be farther forward th&n its proper posi-

tion one of them will pass through the perfo-

ration, and in the forward movemeﬂt of the
shdmﬂ' block the projection U on such fin- |

ard This cyele of oper-.
ations continues until the required number |

of copies are printed.
second side of the paper, the punch is held out :
of operation by the catch 8% and the catches

When 'printin;z the

=5

oer will aet on the nr(}]eetmn V on the lever

'V" push it outward, and so allow the pawl V**

on the rocking arm \% (which about this time

ig starting its return stroke) to engage the

toothed wheel V4 and. so retard the web to
bring it to proper register. ‘Toward the end
of Lhe stroke of the shdmﬂ' bloek the cam U®

| acts to lift the fingers U clem of the web and
to keep them so during the return stroke and
also during the following forward and return

- strokes of the sliding hloek

It will thas be

seen that each set of fingers acts alternately
on the web, one acting on the web whlle the

other is inoperative.
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Thesliding piece S is moved slightly slower |

| or faster than the web during the first por-
| tion of its stroks to make 16 mmecert&m that
| one of the fingers will pass through the per-

foration, as the perforation mwht come be- -

tween twoof the fingers and bcth wonlid rest
on the web and nelther pass through the per-
foration, the amount of such dlﬁerenca of
sneed bemﬂ' about the thickness of one finger.
Having now described my invention, what
I claim, and deswe to secure by Letters Pat-

ent, is—
1. Ina punbmﬂ*-mdehme, the combination

with a feed-roller and a duvmﬂ'-shaft of a

casing loose on said driving- qhaft, a spur-
wheel fixed on said shaft, a spur-wheel loose

go
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on said shaft, pinions carried by said casing
and transmitting motion fromsaid fixed spur-

wheel to said loose spur-wheel, a gear con-

I1CO

nection between said loose spur- wheel and

the feed-roller and means for turning said cas-
ing on the driving-shaft as and for the pur-

pose set forth.
2. The ecombination mth the feedmﬂ-m}ler

E, and a driving-shaft R® of a casing R®

'105

loasely mounted on said shaft, an external -

WOorm- wheel % formed on said casing, gear-

wheels 7/, * carried on said casing, a gear-

wheel 7° fast on the shaft RE, a gear-‘wheel
75 loose on said shaft, a gear-wheel R keyed
to the boss of said wheel 7% gear for trans-
mitting motion from the wheel R to the feed -
ing- rollei E, and external shaft R® having a
worm r°en gaﬂ*mﬁ'smd worm-wheel 7 whereby
the casing may be turned in either direction
while the driving-shaft transmits motion 1o
the gear-wheel R as and for the purpose Seb

3. In a printing-machine having a punch

operated to perforate the margin of a paper

IIQ
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web, the combination with the feed-roller, a

drwmﬂ‘ shaft and speed-varying meehamsm
operating said feed-roller from said shaft, of
a sliding block, feelers earried by said shdlng
block and traversed over the perforated mar-

125

oin during the travel of the web in the seec-

ond prmtmﬂ' or perfecting operation, a shaft

| transmitting motion to said speed- varying:
‘mechanism a toothed wheel on said shaft, and
pawls acting on_said toothed wheel under the

action ot sald feelers, as desecribed.
4. Tn automatic register-gear for pI‘iIltlﬂﬂ‘-

I30

machmes the eomblnatlon with a sliding.
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block of devices for traversing said block
over the paper web, two sets of feelers car-
ried by said block, a ecam-shaft and cams op-

erating said feelers, and means actuated by
said feelers to accelerate or retard the speed
of travel of the web.

- 5. In a printing-machine the combination
with a driving-shaft, feed-rollers and speed-

varying mechanism interposed between said

driving-shaft and said feed-roller, of a slid-
ing block carrying two sets of feelers, a cam-
shaft and cams on said shaft, a shaft trans-
mitting motion to said speed-varying mech-

-
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anism, a ratchet-wheel on said shaft, pawls
engaging said ratchet-wheel, and operated 15
from a cam on the cam-shaft, and mechanisin

controlled by the feelers for throwing one or
other of the pawls out of engagement as and
for the purpose set forth.

In witness whereof I have hereunto set my 20
hane in presence of two witnesses.

THOMAS COSSAR.

Witnesses:
WALLACE FAIRWEATHER,
WALLACE CRANSTON FAIRWEATHER.
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