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UNITED STATES

PATENT OFFICE,

DAVID CARLAW, OF GLASGOW, COUNTY OF LANARK, SCOTLAND.

PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 385,592, dated July 3, 1.8£8.

Application filed March 23, 1887, Serial No. 232,175. (No model.) Patented in England Februnary 19, 1386, No. 2,438.

To all whom it may concerns
Be it known that I, DAviD CARLAW, asub-

Jject of the Queen of Bngland, residing at Glas-

gow,county of Lanark, North Britain, engineer
and machine-maker, haveinvented certain new
and useful Improvements in TLetter- Press
Printing-Machines, also applicable for num-
bering and perforating tickets, checks, and
thelike, (for whichI havereceived a patent in
Great Britain, No. 2,438, dated February 19,

1886,)of which the following is a specification.

My said invention has reference to a special

counstruction of printing-machine and to cer- |

tain combinations of its parts for printing the
paper (or thin mill-board) in or from the roll
or web while passing through the machinein-
termittently into short bills or circularsorinto
small sheets for being made up into drapers’
or similar counterfoil check-books, or into
booksorsets of pawn-tickets,orrailway,steam-
boat, tramway, or other tickets, either printed
on one or both sides, and to numbering these
sheets or tickets in one or more parts with the
same corresponding numbers, (for making up
the book or sets of sheets,) as from 1 to 100 or
1t01,000,and then perforating them longitudi-
nally in the proper parts, (for tearing them
apart from each other and making them up
into their separate sets,) and then finally cat-
ting them oft transversely into their separate
sheets and deliver, and it might befold, them
all in their numerical order and place them
over each other all before leaving the machine,
so that they can be carried away in sets by
hand to be stitehed up into books orsets ready
for use. Myimproved machine will save much
time and labor in the production of this class
of work as compared with the present modes
and means of doing so in separate machines,
while several of theimprovements or combina-
tions of the mechanism of this improved ma-
chine for the separate operations are applica-
ble to other printing-machines; and in order
that the nature and novelty of my said inven-
tion and the manner of performing or carry-
ing the same into effect or practice may be
properly understood, T have hereunto ap-
pended foursheets of explanatory drawings,in
which the same reference letters and'-numerals
are used to indicate corresponding partsin all
the figures where shown.

in Fig. 6.

Figare 1 is a complete side elevation, the
feeding mechanismand gearing being indicated
by letters g ¢, &e., of a letter-press printing-
machine constructed all in accordanece with
one modification or arrangement of my im-
provements.  Fig. 2 is a plan of the same
machine corresponding to Fig. 1; and Fig. 3
is a sectional plan or horizontal view taken
near the line 1 1 in Fig. 1, corresponding to
Figs. 1 and 2, showing the main lower and
first motion-transmitting shafts, B C* ¢, and
gearing C ¢’ C* of the machine, from which
all the other motions of the machine are taken
sequentially, as will hereinafter be described.
Fig. 4 is a complete transverse vertical sec-
tion of the machine as taken on theline2 2on
Fig. 1,100king from the back or feeding-in end,
P!, of the machine, and showing the arrange-
ment of numbering chain and frame F f and
the inking mechanism f* f* ¢ ¢’ ¢}, which pring
the sequential namberson the upper side of the
tickets or sheets in the web of paper, P, pass-
ing under them. Fig. 5 is a transverse verti-
cal section, as taken on line 3 3 on Fig. 1, of
the upper part of the machine, laoking from
the frontdelivery end, Q%,showing the arrange-
ment of the under and upper feeding trans-
verse spindles, H H',with their feeding-rollers
R* B and longitudinal cutbing-disks 7 2" in
front; and Fig. 6 is also a front section taken
on line 4 4 on Fig. 1, showing the transverse
cutting-knives L I and actuating mechanism
therefor K*M N. Tig. 6* showsa side view of
a portion of knife .. Tig. 7 shows a trans-
verse section of the same as taken on line 6 6
Figs. 8,9, 10, 11, 12, and 13 are
detail views of the different parts.

Referring to the'drawings, my invention and
its improvements are as follows: As applied
to-a machine for performing the said class of
work in sequenfial operations and in which
the printing is done principally on the upper
gide of the web of paper,P,(indicated in dotted
lines in Figs. 1 and 2,) the side frame of the
machine consists of two main side frames, A,
well bound together by transverse frames and
stays A’, secured to any suitable foundation at
Z, below, and at A’ where the paper, P, passes
through if, so that the attendant could see that
the several operations are being performed
properly, but having special parts of these
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2 385,592

frames A, or additional standards or frames,
A? A* secured on the top of the frames A and
carried higher up to support the numbering
and printing mechanism, as will hereinafter
be described. The first motion driving-shaft,
B, is preferably mounted transversely in
plumber-blocks B’ in or secured to the lower
part of the side frames, A,toward or nearest the
end of the machine where the paper, P, is fed
in, and is driven by a belt passing over fast
and loose pulleys B? on its one end, (shifted on
these by the belt fork and handle B?,)) and car-
ried in a speecial bearing-block, B, outside the
framing for that purpose, and also fitted with
a fly-wheel, B°. This first motion -shaft, B3,
gives motion through a train of spur-wheels,
¢ ¢ (7, to the other shafts, C’ ¢, (and counter
or supplementary shafts,) all mainly earried
in bearing-blocks F in the lower part of the
frame. Theseshafts Band (P C*' giveand trans-
mit all the necessary intermittent rotative or
reciprocating motions to the several spindles
above, all in times to suit their different op-
erations dnring the intervals of the motion of
the paper, P, forward and during its stoppages.
Crank or eccentrie-disk pins D are fitted on
the opposite ends of the shaft C* and vertical
connecting-rods D’ are fitted on each side of
and connected above to the spindle E of the
raising and lowering printing eylinder or bowl
I and its pitch-chains E? and wheels E” for
actuating the inking-rollers Ef and their rotat-
ing frame all over the fixed platen R. These
two shafts ¢' C* have segmental weights C°
mounted on them on the opposite sides to the
crank-pins D to balance the weight of the bowl
1 and its inking mechanism, as also the weight
of the frame I' and its chain numbering and
printing mechanism f. Hecentrie-pins D and
vertical connecting-rods D* are also arranged
on the shaft C’ on opposite sides of the ma-
chine for raising and lowering the frame T,
carrying the upper sequential - numbering
printing-chains, f, and mechanism, while lon-
gitudinal angular connecting-rods ¢ ¢ from
one common eceentric or disk erank-pin, G, on
a lower short spindle-axis, G/, carried in a
bracket, G”, at the lower part of the front side
frame, A, in Fig.1, and actuated by spur-wheels
&* G* from the second motion-shaft, ¢, would
give the forward - feeding motion through
ratchet-levers g%, pawls ¢% and ratehet-wheel
¢% and transmitting-gearing ¢° ¢°, and change-
gearing ¢' to the entering and delivery rollers
p p*and I* /Y of the paper, P, at the entering
and delivering end of the machine, respect-
ively.

The differentlengths of paper,P,required to
be fed forward according to the size of the
sheets or tickets being printed are regulated
by shifting the throw of the crank-pin G and
the pins in the slotted ratchet-levers ¢, all
carried on suitable fixed and shifting stud-
centers on the frame A, as seen in Figs. 1 and
2, and by changing the sizes of the intermedi-
ate change spur-wheels, ¢

Corresponding change-wheels, ¢° and ¢, are

used to give motion to the shafts H H' through
their connecting-wheels H?, which, by the
transmitting-wheels J’ J% also give motion to
thespindles § ' of the longitudinal perforating
lower and upper disks, 5° 7* /% as also the feed-
ing rollers ¥ 7, mounted on the spindles 0
H’, which are carried in brackets H? near the
upper delivery end of the frames A, with
standards I and cross-rail I’above, having set-
serews I’ in it for regulating the pressure on
the rollers 4* 1’ and the paper, P, passing be-
tween them, as shown in Figs. 2 and 5. The
spindle P? of the roll of paper, P’ is placed in
bearing-brackets at the back end of the side
frames, A, and theend of paper P led forward
over the ratchet-controlled feed-roller p, pref-
erably having bands of india-rubber on it at
p’ (see Fig. 2) and fitted with a small loose
metal roller, p% resting onit in open bearing-
brackets p’. To guide the paper, P, forward
evenly into the machine from the roll P an
arrangement of shifting-lever o is fitted and
carried in a bracket, o', at one side of the
frame A close to the spindle P?% so that one
end of the lever o is cavried in a bracket, ¢,
and works between two collars, 0%, on thespin-
dle, while its other end is actuated by the
hand serew and wheel o°, passed through a
swiveling nut in a bracket, o', secured to the
side of the frame A, so that by turning the
hand serew-wheel o, the spindle P* and its
roll of paper, I, can be set and adjusted to
pass evenly through the machine and throagh
the adjustable guide-coilars ¢ on the first
guide spindle or bar, ¢.
rollers p p* the paper, P, is led over a spindle,
4, ab the upper back end of the frames A AZ,
to be drawn forward at this horizontal height
the proper distance required at each time by
the ratchet-gear and rollers 2* 4* and disks °
4*4° in front, as will hereinafter be deseribed.
To prevent undue strain on the paper, P, be-
tween the front rollers, 2* 7/, and the rear ones,
» P, a deep hanging loop of the paper, P, is
left in front of the latter with a light round
metal rod lyingin it at I*, which gives proper
tension to the paper passing through the ma-
chine and gives it off or takes it up more or
less, according to any little ditference in the
feed.

At the feeding or rear end of the machine
room is left for fitting a first printing-bowl, &/,
with its flat type-recess on top and rotating
inking-rollers and driving-shatt below the lat-
ter and platen R above it. 'When the paper
has to be printed or numbered on the under as
well as on the top side, the number-printing
mechanism and chains F' £’ are arranged and
actnated in a reverse manner under the paper
to that shown over the paper as actnated by

the connecting-rods D* from the crank-pins D

on the ends of the shaft ¢°. . This shaft C*also
actunates this nunder numbering printing mech-
anism, I /7, by two eccentrics and eccentric-
rods, 5, and beam-levers S/, fulcrumed on studs
S, earried by brackets S on the lower part of
theside frames, A, the rear endsof thelevers s’

From these feed--
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being connected by links at S* to the frame F’
to reciprocateitin reverse manner to the frame
I and print the numbers upward while the
latter is printing them downward on the un-
der and upper surfaces of the paper, respect-
ively, and while the paper is stationary, this
frame ' working in slotted guide-frames F?,
secured on the inside of the side frames, A.
This under numbering chain printing mech-
anism is completely counterbalanced by the
upper chain printing mechanism, and is actu-
ated in an equivalent but inverted manner to
that of the upper chain printing mechanism
on its platen K/, as indicated in' Fig. 10, and
its inking-serving mechanism. The paper is
drawn forward by the rollers 2* 2® from the said
top guide-spindle, Q, under the firststationary
platen, R/, over and under guide-spindles ¢”
¢'yto have the numbers here printed on its un-
der, side and then over the stationary platen
R? of the number-printing chain mechanism
J and its reciprocating frame ¥ above, and
then over the platen R of the letter-press
printing-bowl I and its inking- rollers E?
which are both carried and reciprocated over

“the paper,I’,and actuated by the side rods, D*

and IY, and transverse shafts C° CY respect-
ively. The paper, P, isthence drawn forward
in sequence through between the disks j° j*,
which, though they divide the printed sheets
transversely, traverse the paper, P, longitudi-
nally in front of the bowl-printing mechan-
ism B and some distance behind the rollers
1P, The spindles § §° of the disksj® j* are
actuated by the train of wheels J? from the
wheel H? of the lower eutter-spindle, H, in the
same direction and at the same speed. TFrom
the drawing-rollers 2?7’ the paper, P, is passed
on through a pair of small service-rollers, 7 ¢,
on each side of and close to the vertically-re-
ciprocating transverse paper-cutting knife L
K* and its gripping- bar L% carried in the
standards K over and across the paper, P, at
the front delivery end of the machine, from
the front rollers, ¢, of which the sheets while
being cut are received and held and then de-
livered individually and successively as cut
by the two sets of delivery rollers and bands
17 in front of the cutfer onto the delivery
platform and stops Q in front at @, where
they are delivered insequence over each other
as numbered ready for being removed and
bound or folded, as will hereinafter be de-
scribed.

My improvemeénts as applied to this print-
ing-machine for printing the numbers sequen-
tially and automatically, as stated—say on
three different divisions of the sheet, for coun-
terfoil check - books having three complete
sheets printed in the width, as shown in Fig.
9—consist in erecting some distance behind
the letter-press printing mechanism an open
rectangular vertical frame, F, right across the
machine, to be reciprocated some inches up
and down in slotted guides above and below
in the standard-frames A° erected over the
top flange, A% of the frames A by connecting-

rods D% This frame F isadjustable in height
and has mounted on it in adjustable bearing-
brackets F” two horizontal spindles, F* F*—one,
T, below, and the latter, ¥, above; but there
might be any number of these spindles, if de-
sired. Thespindles I’ I'*have as many polygo-
nal pitch-chain pulleys f* and pitch-chains f
mounted on these asis required for numbering
thesets of sheets or tickets T'in the width of the
paper, P, which are three, as shown in Fig. 9,
and the pulleys f* are properly adjusted and
secured on the spindles F* F* by set-serews or
other equivalent in position across to print
the numbers on the paper to suit that of the
three divisions on the three sheets to be printed
in the width at each movement. Each piteh-
chain f, which is mounted on its correspond-
ing lower and upper pulleys /* and shafts F?
I, has as many links as it is desired to have
sets of sheets to be numbered tomake up each
book (as, say, one hundred,) and the light
shafis F* above would be geared together by
and adjusted to suit the lengths of the chains
J ap or down from the lower spindles, ¥, on
the same frame, F. Eachchain f would have
the numbering-type ¢, 1 to 100, formed or se-
cured in succession on its hundred links, and
the frame F, with these spindles F* F* and
chains f, would be reciprocated up and down
by the connecting-rods D* at each side of the
machine, worked by eccentric-pins D from
disks or cranks or other equivalent on the
transverse shaft C°, rotated in bearings C° in
the lower part of the side frames, A, by the
spur-wheels C ¢, regulated at the proper time
to print the numbers in succession each time
the frame I', with printing-chains f,descended,
whilethepaper, P, and its drawing-rollers p p*
and b* A’ werestandingstill and the type-print-
ing bowl mechanism I was also printing an-
otlier set of sheets previously numbered, and
in front of those being numbered, as stated,
on the top side. The first down motion of the
frame of numbering-ehains f would printacross
the machine a row of figures, 1, the second a
row of figures, 2, and so on up to 100, when

a new set would begin again and go on auto-.

matically, as illustrated in Fig. 9, showing a
cross-row of numbers 1 and 2 as printed and
catoff.  Hach time the frame I of numbering-
chains f rises after printing, the whole set of
chains is turned by a ratchet-wheel, /7, on
their lower spindle, F*, (shown in Fig. 10,) and
a pawl or lever mechanism at O° O° fixed on
the inside of the stationary frame A? to the
extent of a single tooth and type-link,t, to
print the numbers insuccession, asstated, and
ab each turn fresh ink would be served by au-
tomatically-acting inking-rollers /7 mounted
on frame I or entering side of the chains 7 onto
the printing-surface of the chain of figures or
numbers, and as the frame F rose the inking-
rollers /° would come against aset of stationary
revolving ink-serving rollers, f* above and re-
ceive fresh ink. This ink-serving roller f* is
actuated by a band, b, from a pulley, ¥, actu-
ated by a cross-belt, »% from the first motion-
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shaft, B, as shown in dotted lines in Tig. 1.
This serving-roller f* receives its ink from a
serving ink-box, e, through thedelivery-roller
¢, actnated by a ratchet-pawl and lever, €,
each time the frame F isreciprocated. TFrom
the rollere¢’ a certain quantity of ink wounld be
served by a small roller, €*, carried on a bell-
crank lever, €*, on a spindle, ¢!, to the service-
rollers /*. Thisspindleand bell-cranklever is
actnated by aconnecting-rod,é’, attached to the
frame F, at each reciprocation. When the sec-
tions of tickets T'to be printed in the width of
the paper, P, are short and too numerous to
allow of the figures being printed from one
transverse row of fignre- printing chains, f,
mounted on one set of shafts, I* F', the two or
more seos of upper and lower shafts, F* I, with
the chain-wheels /% and their numbering-
chains f, mounted on these, may be used as de-
seribed and ranged behind at a regulated dis-
tance to print and number the second or alter-
nate tickets T on the back rows, while the
chains f on the spindles F* F* would print and
number the first and every alternate ticket in
its row. When the shafts I I* and chains f
are used, each set will printevery third ticket
T in their respective rows, so that the whole
of the tickets in every row would be corre-
spondiongly nambered when the last set of
chains f had printed their numbers.

When it is found difficult to make the pitch-

chains f with sufficient links for the numbers
required in a set to take in the requisite series
of figures, then each chain f might be made
shorter with a Jower series of figures on it, as,
say, each set rising by fifty, the first chain f
printing its set of tickets T from 1 up to 50,
inclusive, the second from 51 to 100, and the
third from 101 to 150, and o0 on to as high a
series of numbers as may be desired.

The roller f% for inking the numbering-
type on the face of the numbering-chains f /7,
is shifted to and fro on end by asmall spanner,
¥, secured on one end of the spindle of the
roller f*, fitted witha swiveling segment which
takes into the thread of a short right and left
handed cross cut screw-barrel, *, secured on
the end of the spindle I of the printing chain
rollers I /, so as to cause the inking-roller f*
to traverse to and fro and serve the ink from
a different part of the roller f* onto the typet,
as seen in Figs. 2 and 4.

The chains f might have their figure-print-
ing type £ cut on them or secured on them, as
shown in Fig. 10, to print and read longitudi-
nally or transversely on the paper, P, or ticket
T, in the manner described, and when required
they could have index letters or numerals made
to print along with the suecessive nambers.
The chains f, with their printing-letters, wonld
print down on thetop of the paper, preferably
cach over a small spring printing-bolster, o,
mounted on shifting brackets O° on the top of
the platen R’ or on the under side of the platen
IR/, so as to be sbifted on their spindles F* F*
to any position the chains were shifted later-
ally across the machine and web of paper, as

385,592

also the service inking-rollers f* on their spiu-
dles, all as particularly shown on Fig. 4, and

- 50 as to print the corresponding numbers on

the under side of the paper on the duplieate
sheets to be folded, as shown in dotted lines,
Fig. 9. A small enlarged detailed side and
edge view of the chain f and its spring-bolster
o is shown inverted in Fig. 10 for printing on
the under side of the paper, P.

From the number-printing mechanism the
paper,P, with all the sheefs numbered in sue-
cession, passes on to the letter-press printing
mechanism over a stroug transverse platen, R,
secured in the top of the side frames, A, below
it and under the vertically-reciprocated print-
ing eylinder or bowl 1, mounted on sliding
bushes s in the slotted standards A*, erected
overthe upperflange, A’ of theside frames, A,
and actuated by adjusting vertical connecting-
rods I, attached at their upper ends to the
opposite ends of the axle E of the printing-
bowl E, projecting through their bushes. To
adjust the length of the paper, P, between the
upper and under number and letter-press
printing mechanism to suit the size of sheets
and posicion of thenumbersand letter-presson
the paper, aspindle, d,is mouanted in bearings
across the upper sides of the framing above or
below the paper, with two end levers, ', in-
side, but beyond the edgesof the web of paper,
with a spindle, &, on the extreme end of these
levers d’. This spindle @? is brought up un-
der the paper or down over the top of the pa-
per, so as to bend it down into a loop, and so
take up anydesired exact length of paper to ad-
justit tosuit where the letter-press is required
to be printed,and thisaction of raising and low-
ering the spindie @’ is effected by a lever, d?,
on the end of each spindle d, outside the {rame,
actuated by small screw-spindles and hand-
wheels @', which turn the spindle d as re-
guired. Small shifting-rings of india-rubber
are mounted on the spindle &, set to roll on
the paper between the newly-printed numbers,
soasnot tosmear either the paperortherollers.

The improvements connected with the ink-
ing mechanism of the type-printing ecylinder
or bowl E, which does not revolve, consist in
rotating the frame I on a hollow spindle, ¢,
carrying the inking-rollers E*round the spin-
dle E of the bowl I by two vertically-actu-
ated pitch - chains, B, passed over a chain-
wheel, E, on the driving-spindle s of the op-
posite end disks of this frame E*, mounted on
the opposite ends of thespindle I of the bowl
I, above and over an eccentric chain wheel, a,
below, carried on ashort spindle, &, of a spur-
wheel, «, carried in brackets «* inside the
lower part of the frames A, the wheels «® be-
ing actuated by corresponding spur-wheels, af,
on the shaft C*at the lower part of the frames.
Each piteh-chain T thus rises and falls verti-
cally with the printing-bowl I’ and its inking-
rollers B’ which it drives round the bowl
while the latter is in its raised position to ink
the type under it on its lower face over the
platen R. To compensate for the slacking of
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the chains £ at the different positions of their
eccentric action, a loose horizontally - acting
auti-friction pulley, ¢, fixed on a reciprocating
rod, ¢, on the iuside of each frame A, with
helical or other spring ¢ attached to it, is
mounted within the loop of the chains E? near
the center, which always takes up the slack of
its chain, thus keeping it always tight for the
proper driving of the inking-rollers E*on both
sides, so that if one chain * was to give way
in the working no smash of the printing mech-
anism could happen by the inking-roller F? or
its rotating frame E* stopping under the type
while the printing action was taking place.
A stationary segmental cam, Ef,issecured on
the sliding bushes of the spindle E at each end
of the machine to shift the inking-rollers E*
transversely while revolving, so that they may
ink the type each time. The ink is served
onto the rollers B at each rising action of the
bowl by the connecting-rod % actuating the
slotted lever &’ on the end of the spindle 2,
carrying a service pilot inking-roller, 2, by
twolevers, and which obtains ink from the up-
per feed-roller, k', of the feed inking-vessel &7,
fitted on top of thestandards A*over the bowl,
the feed-roller %' being turned by a ratchet-
wheel and pawl, &*, and connecting-rod %, con-
nected to the spinde K of the bowl I on the
opposite side to the connecting-rod k. When
transverse rows of perforations are required
across or parbially across the paper or indi-
vidual sheets or tickets or these have to be enf,
this is done after they have been numbered
and printed with the letter-press by erecting
between the printing-bowl ' and rollers 22 J?
two transversespindles, j 5/, in bearing-brack-
ets j*, attached to the side frames, A, the one
below and the other above the paper, P, the
lower one with a roller preferably made of
double disks j°, with a very narrow annular
sharp groove between them on the periphery

fixed on their shafts under the paper, P, ex- -

actly where this has to be perforated or par-
tially cut longitudinally, (or across the num-
bered and printed sheets T, Fig. 9,) and by
fitting thin steel disks j* in corresponding
disks, j°,on the spindle 7/, with finesharp-edged
teeth round their periphery set to enter and
revolve a short distance into thespace between
the disks j° below, so as to perforate or par-
tially separate the paper, P, according to the
depth to which the perforating-cutters j° j* j°
are set to work into each other,while it is tan-
gentially carried forward to the cutting-edges
of these disks by the rollers 4 7%, as seen in the
detallsin I'ig. 8. These revolving perforating-
catters /° j* thus partially cross-cut the nom-
bered and prinfed sheets T to the desired
length, only perforating them across at the
parts T, where they have to be kept attached
for easy separation afterward, or where they
have to be folded into check-books or for other
purposes, as shown in detail in Pig. 9.

The spindles H H' of the rollers * 4 are
mounted very similarly to those of the cutting
perforating-disks j7° 4%, some little distance in

1

&

front of these in bearing-brackets H?, secured
to the frames A and driven at the same speed
by the same train of spur-wheels,¢%, ¢°, ¢, and
IT?, on their shafts H and H’, as seen in Fig. 5.
The rollers 2* 4 are similarly mounted to shift
on the spindles H H’, and are made narrow
and fitted to grip the clean parts of the paper,
P,andsheetsT between the fresh printed parts,
80 as nof to smear these or the surface of the
drawing-rollersA* 4%, especially the upper ones.
EKither the upper or the under rollers, 2* A7,
may be fitted with an india-rubber or other
equivalent gripping-covering. ]
To instantly stop the rollers 2% I, and their
gearing and prevent undue dragging on the
paper, P, (when the other parts of the machine
arebeing stopped and give exact measurement
and delivery to the sheets T' to be cut by the
cross-custers Land gripping-bar 1)) a brake-
lever, I, is mounted on a bracket, I*, secured
to the front cross-frame, A’, of the machine to
act on the periphery of one of the drawing-
rollers, /%, this lever being actuated by a con-
necting-rod and anti-friction roller on it at L,
guided by its lower forked end on the shaft
C' and reciprocated by a cam, I, on this shaft,
acting on the anti-friction rollerat T all at the
proper moment to stop the momentum of the
drawing-rollers, as seen particularly in Tigs.
1, 2, and 3 of the accompanying drawings.
The actual cutters for cutting the paper, I,
longitudinally into the proper lengths or
widths for the sheets T are preferably made
in the form of sharp-edge disks 7 %/, mounted
on the shafts H H’, so as to be set to any de-
sired position to work with their sharp e(}ges
close up to each other and cut the paper,P,into
sheets of the required length or width, as
shown in Figs. 2 and 8. Pressureis given on
‘““upper’’ shaft by a-small bush on the point
of each screw-spindle I?, held by a hand screw-
nut above in.the slotted stay I, secured on the
brackets I to the arrangement of mechanism
for cross-cutting the paper, P, and sheets T,
separating these individually as finished, as-
sisted by the set of feeding-rollers 4 ¢ immedi-
ately behind and in front of the cross-cutting
knives L and gripping and cutting bars 1/,
carried in the bearing-brackets K, and fixed
transverse beam K, secured to the delivery

1 end of the side frames, A, of the wachine.

The improved construction and arrange-
ment of the knife I and bars L’ consists in
fitbing near the front delivery end of the ma-
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chine between the main frames A close under

the paper, P, on the beam K’ a strong cross-
gripping and catting bar, I/, formed of a fine
sharp double-edged tempered-steel plate, or
separate plates may be secured on or in the
upper face of the cross-beam K/, having a very
narrow slit between their sharp edges for the
same purpose. Over this cutting-bar I/ in
the. brackets K, secured on the ends of the
side frames, A, is mounted in suitable slide-
guides in these brackets K a slightly recipro-
cating or rising and lowering cross-bar, K2,
having fitted and secured on its front lower
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vertical surface a knife, I, which is preferably
provided with small sharp serrated or angled
ance orshark needle like cutting-teeth,which
in coming down entersthe narrow-sharp edged
slit in the bar I and gently cuts the paper, I,
right acrossthe wholesetof tickets (previously
cut longitudinally by the catters 4 1') in a
lIoose single thickness very smoothly without
in the least drawing, tearing, or creasing the
paper more effectively than a sharp guillotine-
knife, although this might be used, when de-
sired, for strong and heavy paper or tick-
ets. On the back face of the block or bar K2,
carrying this bar I, a narrow slightly rising
and falling spring-bar, I?, is mounted, which
by thepressurcofthespiralsprings L, mounted
over it, is always pressed down, so that when
the bar K*is brought down by a cam or other
action this spring-bar L7 first comes down
and grips the paper, I, or sheets T across the
whole width before the knife L comes down
to cui the paper, the spring gripping- bar
I? holding the paper the whole time by the
elastic action of the springs during the cutting
action. This downward motion of the bar K*
is effected by a cross-spindle, M, mounted in

. the brackets K above, with eccentric or cams
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M’ carried on it at each end, which, on the
spindle M being oscillated by a lever, M7 at
one end, come down on anti-friction rollers K,
mounted in the upper ends of the bar X, so as
to depress it, and thus cut off each transverse
row of sheets T fed forward under this cufiting
mechanism and knife L. The bar K*is de-
pressed against the power of a flat spring, N,
which raises it by vertical pressers N’ to its
normal highest position clear of the paper
when relieved from the pressure of the cams
M’ and allows the fresh sheets T of paper,P,to
pass between the cutting-knives L and bar I/,
The spring N is secured and set to the desired
pressure ab the center by the serew-stud N*to

the under side of the cross-beam X',as seen in

detail in Figs. 6, 6% and 7. The cam-spindle
M isactuated by a connecting-rod, O, attached
to its actuating slotted end lever, M’, above
and atitslower end to a erank-pin,O’,on asup-
plementary spindle, O, carried on the bracket
0% secured to the front lower end of one of
the side frames, A, and actuated by a spur-
wheel, O, from a wheel, ¢’, on the front main
transverse shaft, C'. The proper distance for
catting the sheets T of the paper,P,in front of
the revolving cutters % 2/ by the knife L and
bar L/ is effected by making the whole frame
and brackets K K’, carrying the cutters L I/,
to shift and be secured on the top AF of the
delivery end of the side frames, A, to suit the
different, sizes of sheets T fed forward to be
cut off and delivered. The feeding-forward
and delivery rollers i 7/, close behind and in
front of the kuife L and bar I/, described,are
actuated from a double grooved pulley, ¢, on
the spindle B’ of the upper rollers, 2* 4%, or by
the spindle ¥ of the lower rollers by light
crossed cords or bands ¢, earried forward from
these grooves and passed over small grooved

rollers ¢, Fig. 2, on thespindles of the said un-
der feeding and delivery rollers ¢ ¢, and over a
grooved pulley attached to a movable helical
or india-rubber spring, #*, and other guide pul-
leys secured to the bracket ¢°, projecting from
the lower part of the frame A of the machine
and capable of regulation, all arranged in
such a manner as to feed the paper,P,forward
steadily with theslightest degree of tension to
keep it tight, butso that when the tension is ex-
ceeded, the bands slip ontheirgrooved pulleys
# ¢t and prevent undue tension on the paper.
The front set of delivery rollers, ¢, deliver
the cut sheets into the receiving-rollers? of
the delivery-rollers I’ I and bands or tapes
over these. The under roller of the front de-
livery-rolls, 7, is driven Dby a cross-band r
from a small pulley, #, carried on a short
spindle and bracket, I', from the front of the
frame A. 'This small pulley 7 is driven by
a large pulley on the same center by a cross-
band, ¥, from a pulley, 2, on the front main
driving-shaft, C, all o as to deliver the cut
sheets T sequentially over each other as num-
bered, printed, and cut off onto the platform
at Q, with knee-stops Q for receiving them
and keeping them all in line ready for being
lifted away in sets of one hundred, or so for
being stitched and bound up, as shown par-
ticularly in Figs. 1 and 2. When the sheets
T, as for long or duplicate sheet check-books,
have to be folded, the separate cut-off sheets
would be delivered onto a special table differ-
ent from that shown at Q Q' in Figs. 1 and 2,
aud when there were, say, three sheets cut in
the width of the paper, as shown in Tig. 9,
each would be automatically laid or delivered
with the perforated part 1" in the sheets T
where it had to be folded over or undera V-
shaped groove or slot, U, in a table, U, of the
folding mechanism. Above or below this
groove or slot U” and the paper, P, placed over
it a pair of drawing-in rollers, v, would be
mounted, which rollers would grip and com-
pletely fold each sheet as it was creased and
fed into them. One modification of this fold-
ing arrangement of mechanism is illustrated
detached in sectional side view, plau, and end
view in Figs. 11, 12, and 13, showing one dou-
ble pair of the folding and delivery rollers v
and their bands v/, of which there would be a
set erected vertically over each folding V-
shaped groove or slot U” in the angled table
U. Thistable U would be secured to the arms
Q, (carrying the delivery-platform Q and stops
Q) in the machine shown in Figs. 1 and 2, and
in place of this platform @ when the sheets T
are to be folded as delivered,) and would have
the sheets T delivered onto it with the perfo-

rated parts over the ¥ -shaped grooves or slots-

in the table U to be folded, as hereinafter de-
scribed. Two sets of the delivery-rollers v
would be erected over each other with their
vertical bands ¢' passing over them a little
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wider below than above, right over and in line

with each V-shaped groove or slot in the table
TU. The spindles of these rollers v are carried



10

15

20

25

30

£5

55

60

65

885,592

in end frames, +%, bolted together by stays o*
and by strong flanges v* under the platform U
at the end of the V-shaped grooves or slots U’
The two lower rollers » of each set have small
spur-pinionswon them gearing into each other,
and the lower rollers drive the upper rollers
by the bands or tapes v’, and the spindle of
one of the lower rollers v of each set is con-
tinued beyond the front frame, +%, and its se-
curing-flanges #*, and is geared by a pair of
bevel-wheels, «/, to a transverse spindle, %’
which drives the whole three sets of folding
and delivery rollers. One set only, however,
of these rollers » is shown on the platform U
in the plan view, Fig. 12. This transverse
shaft«’is driven by a pulley, «°, at its one end
through a band, »*, from a pulley, «°, on the
spindle of the pulleys * at !, which drives
the delivery rollers and bands 17 to deliver
the sheets T onto the platform U under the
lower rollers » and their bands v’ to be folded
up by thin knife-blades w, mounted on a sec-
ond transverse oscillating spindle, w/, as a rock-
ing lever-frame, with the knife-blades w each
projecting out under the folding grooves or
slots U’ in the platform U and adapted to pass
through the same. - The revolving spindle u*
and oscillating spindle w’ are both carried in
journal-bearing brackets W, bolted to the arms
Q, carrying the delivery-platform U,and a lit-
tle in front of this, and the spindle »’ is actu-
ated by the oscillating lever-arm w* through a
connecting-rod, %, from an eecentrie, w*, on
the front lower main revolving shaft, Ct. Thus
the feeding-rollers » and their bands ' are con-
tinnally revolving, and the eccentric w* and os-
cillating lever «” are so set on their shafts that
the knives w eome up through their grooves or
slots U’ in the platform U and fold the sheets
T over these at the perforated divisions T" just
after the set of sheets T are delivered onto the
platform U, the perforated divisionsT" assisting
the sheets to take the crease and fold on the
kniveswandbe canght between therollersvand
bands v'as the kniveswrise. Theeccentricw*
andleverw’would takethe kniveswdown out of
their grooves or slots U in time before another
set of cut sheets T were fed forward from the
delivery-rollers ! on the platform U. The
rollers v and their bands v then deliver the
sheets T up over the top rollers v to one side
or the other onto a light platform, as shown
in dotted lines at X, or down over and into an
angled chute or other convenient receptacle,
(as indicated at x on one side of the three
sets of folding and delivery rollers, and bands
v, indicated in Fig. 13,) all regularly over each
other in sequence as numbered, perforated,
cut oft, folded, and thus delivered ready for
being taken away by hand to be bound with-
out requiring any collating or arranging.

By a further improvement, which it is not
necessary to illustrate, this doubling and feed-
ing in of the sheets T at the weak perforated
parts I" into the creasing and folding rollers
v may be wholly done or assisted by a slight
blast of air from the tube of a small bellows

or blower for the ptirpose fitted below the
V knife-groove and lower folding-rollers .

‘When it is desired to have letter-press print-
ing done on the under side of the tickets T,
instead of printing numbers only with a dupli-
cate set of the nambering chain mechanism,
it is done by mounting in the space where the
under chain mechanism, I’ /7, has been shown
an inverted arrangement of the reciprocating
printing-bowl ' in vertical slotted guides on
the side frames, with its flat type-face and
printing-surface of the type on top,in this case
reciprocated up toward the paper, P, and
platen B, which in this case may be moanted
in swiveling bearings in the side frames close
over the paper for printing. The bowl E
would then be brought sufficiently down be-
low the paper to allow the inking-frame I of
the rollers E® to clear it and ink the type on
its npper flat surface actuated by the improved
arrangement of the piteh-chains E and their
eccentric driving and spring compensating
piteh-chain pulleys a and ¢, rod ¢/, and helical
spring ¢, all from an extra_transverse shaft
below and at the back of the first motion-
shaft, B, to which it would be geared, aud
actuated as in the arrangement hereinbefore
described for doing the letter-press printing
on the top surface of the paper and sheets
after the numbers have been printed thereon
by the special arrangement of chain numbering
mechanism F f therefor.

In some cases, instead of printing the num-
bers by endless chains f, as before described,
parrow-faced divided and figured disks may
be used to so print the numbers on the sheets
or tickets by mounting these disks on oscil-
lating cross-spindles F* and having pinching-
serews in their eyes for setting and fixing them
on their spindles in proper position, as and
instead of the numbering chain wheels f*.
These numbering disk-wheels would be turned
by a ratchet-wheel on their spindle one tooth
at a time by a pawl-lever arrangement to
bring each number in line to print on the pa-
per below, and the figure for the time-print-
ing might do so through a reeess in a thin
guard on the lower side of the disk over the
paper,by a narrow cross-padded bar platen, o,
below the paper,which would insure the proper
printing of the number brought into position
without the adjaeent figures on the disk touch-
ing the paper. Small numbering-wheels of this
character may be mounted on transversespin-
dles analogous to those I and close to these
for printing an index number or letter in ad-
dition to the regular sequential page-number
and set and fixed by pinching-screws on their
spindles in any desired position over spring-
bolsters o of their own.

Having now particularly deseribed the na-
ture of my said invention and in what manner
the same is to be performed, I declare that what
I claim is— :

1. In an intermittent web-printing machine
for printing sheets or tickets in sequence, the
printing-bowl K/, for printing letter-press, the
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shaft Ct, and side rod, D, for raising and low-
ering the same, the frame I, earrying theink-

- ing-rollers, the driving-chain E? compensat-
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ing motive eccentrie, and spring take-up fit-
ting, all substantially as and for the purpose
set forth.

2. In a web-printing machine, the combina-
tion of two reciproeating frames, each carry-
ing a series of numeral-printing chains and
arranged one above and one below the web,
with the reciprocating letter-press printing
mechanism and the intermediate adjustable
spindles registering the several impressions,
substantially as described.

3. In a web-printing machine, the frames T,
carrying numeral - printing chains and ar-
ranged one above and one below the web, and
the letter-press printing meechanism, substan-
tially as deseribed, combined with the crank-
shafts C° CYgeared together, the pitmen D’ D?
S, and the lever §', substantially as described.

4. In a web-printing machine, the nameral-
printing frames arranged above and below the
web, and the letter-press printing mechanism,
as described, reciprocated by crank-shafts,
pitmen, and levers, as set forth, in combina-
tion with the intermittingly-rotated cutting-
disks and perforating-wheels, and the cutting-
knife, the crank-disk G, the pawl-and-ratchet

385,592

feed geared to said disks and wheels, and the

brake securing positive stop to the feed.

5. In a web-printing machine, the numeral-
printing frames, the letter - press printing-
mechanism, as deseribed, the cutting - disks,
perforating - wheels, and transverse cutting-
knife, all intermittingly operated, as set forth,
in combination with the series of folding-
frames mounted over the slotted table receiv-
ing the sheets, and the folding-blades working
through the table.

6. In an intermittent web-printing machine
for printing and cutting sheets or tickets, the
endless driving-cord ¢, its grooved driving
and guide pulley ¢* #*, for actuating the feed-
delivery rollers ¢ ¢, the cross- cutting knife
mechanism, and the compensating and ten-
sion-regulating spring mechanism ¢ °, sub-
stantially as and for the purpose set forth.

In testimony whereof 1 have hereto set my
hand in the presence of two subscribing wit-
nesses.

DAVID CARLAW.

Witnesses:
A. PHILLIPS JosH,
JOHN WATSON,
Bolh of 183 St. Vincent Street, Glasgow, Clerks
at Law.
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