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Patented Nov. 14, 1905.

To all whom it may concerm:

" Be it known that we, DAvID CARLAW, Sr.,
Davip CarLAW, Jr., ALEXANDER LiyLE CAR-
raw, and JaMeEs WHITE CARLAW, engineers,
subjects of the King of Great Britain, all of
11 Finnieston street, Glasgow, Scotland, have
‘nvented certain new and useful Improvements
in Printing and Numbering Machines, ot which
the following is a specification.

This invention relates to improvements 1n

rotary letter-press printing and numbering |

machines such as described in the specifica-
tion of David Carlaw’s prior United States
patent, No. 385,592, July 3, 1388. The ma-

chine, which is mainly designed for printing

and numbering counter check - books, bill-
heads, tickets, labels, and such like, works
from a reel of paper and delivers the sheets
whole or cut and perforated and folded.

The present invention comprises several im-

provements on and additions to the original
invention.

Under the present invention the machine1s
made with hollow printing and numbering cy!l-
inders, having the numbering-wheel cases fit-
ted removably therein and longitudinally of
the cylinder, so that the numbering - wheels
revolve in a plane at right angles to the plane
of revolution of the eylinder. The number-
ing-wheels, which print through recesses In
the surface of the cylinder, as before, are op-
erated by driving pawl-and-ratchet gear. The
pawl is connected with a slide, from which a,
stud projects. This stud works in a slot In a
cam on 4 shaft which extends longitudinally
through the cylinder and is turned at the
proper times by means of cam mechanism at
the side of the machine, so as to move the
slide and actuate the pawl-and-ratchet gear
and turn the numbering-wheels. Retaining-
pawls are provided in connection with the
numbering-wheels, which latter may be con-

structed and arranged in a similar manner to |

the numbering-wheels described in specifica-
tion of Patent No. 385,592, of 1888. Iach set
of numbering - wheels (for numbering from
1Y 1o B0 or Y17 to ‘“100,” &c.) is con-
tained within a case, which is carried by and
is adjustable (by means of a slot and pin or
other suitable arrangement) on a rectangular
bar arranged longitudinally within the cylin-
der. In cases where it is desired to print
salesmen’s or other numbers, as well as the
ordinary consecutive numbers for the chécks,

the numbering -wheel case may carry also
wheels arranged near the consecutive-num-
bering wheels and adapted to print through
the recess in the cylinder the salesmen’s or
other numbers. These wheels may be turned
by hand. Spring-pawls are provided for
holding the wheels in position. There may
be two sets of numbering-wheels arranged at

| opposite sides of the cylinder with shafts.and

mechanism for operating them. The num-
bering-wheels on both sides of the cylinder
would print through recesses in the cylinder-
shells. If desired, there may be more than
two sets. The printing-cylinder is made in
parts, which are screwed 1n place in such
manner that they can be removed and the
wheel-cases, with their wheels, removed for

the purpose of being changed or for other de-

sired purpose. We prefer to make the ¢yl-
‘nder with a solid body, having the journals
at the ends, and a part at each side, which 1s
removably screwed to the body. Mechanism
for folding the sheets being printed and num-

bered is or may be also provided on the ma-
This mechanism may consist ol two

chine. _
rollers with a vertically-moving folding-knite
arranced to work between. Thisknife, which
's cut so as to clear the traveling tapes of the
machine, is operated by cam mechanism 80
as to rise up at the proper times and fold the
paper being carried along by the tapes. The
operating-cam can be fixed by a feather to its
shaft and can be altered to suit the folding

U required.

We provide the machine with a revolving
hopper or collector for the printed checks,
sheets, or the like, being printed and (or)
numbered, which consists of a wheel formed
by two disks with a series ot curved bladesor
partitions extending between the disks, 'so as
to form a series of radial chambers or hop-
pers. The partitions or blades.are carved in
a special manner, springing from the hub at a
tangent thereto and then bending gradually
outward to the circumference of the wheel.
This collecting - hopper wheel receives the
checks, sheets, &c., and then discharges them
onto the table or onto a belt leading to the
table or into a receptacle. The hopper-wheel
may be driven by means of worm-gear, which
actuates a cam, which. latter kicks at the
proper timesa bell-crank and shifts a driving-
pawl engaging with a ratchet-wheel on or 1n

55

60

70 .

75

80

90

05

100

105

connection with the hopper-wheel;, so as te
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Imove the ratchet one tooth at a time and turn |

the hopper-wheel through an arc sufficient to
move the chambers round one at a time. The
hopper-wheel is driven at the proper speed 1n

5 order to collect in each chamber the desired
number of checks, sheets, &e., and owing to
the curvature of the partitions the checks, &c.,
are received and lie upon one another in their

- proper sequential order. The advantage of
10 this hopper-wheel is that the proper number
‘of checks, sheets, &c., to be bound into each

book can be collected in each chamber and

. will lie therein in their proper sequential
order, so that as the hopper-wheel revolves
15 and discharges the contents of each chamber
the checks, sheets, &c., are delivered ready to
- be bound together in books.

. We will now proceed to more particularly
~describe the invention with reference to the
20-accompanying sheets of drawings, which
.show, by way of example, our improvements
~asadapted to amachine for printing and num-

bering salesmen’s check-books.

Figure 1 is a general view of the machine,
25 but simply showing or indicating such parts

thereof as may be necessary for the clear un-
derstanding of the invention. Fig. 2is a dia-

- . grammatic view showing the arrangement of
‘tapes for the folding and delivering part of
30.the machine. Fig. 3 is a side view of the
mechanism for driving the band 80. F 1. 4
- 18 a side view of the folding-knife and its ac-
- tuating mechanism. Fig. 5 is a front view of
the folding-knife. Fig. 6 is a front view of
35 the knife mechanism, Fig. 4. Fie. 7isa front
~ view of the cam-wheel, Fig. 8. Fig. 8 is a
partlongitudinal section, Fig. 9 a cross-section
ontheline A A, Fig. 16, and Fig. 10 a cross-sec-
‘tion on the line B B, Fig. 16, of one of the
40 numbering-cylinders. These viewsare drawn
to a scale twice as large as Fig. 16. Fig. 11

1s a side view of the cam 83. Fig. 12isa front
view, Fig. 13 a cross-section, and Fig, 14 a

plan view of a numbering-wheel case with its
Fig. 15

45 numbering-wheels and accessories.
18 a sectional view looking at the opposite
side of the case from Fig. 12 and taken on the
line Z Z, Fig. 13. Some of the parts are re-
moved so as to clearly show the ratchet mech-

50 anism. Kig. 16 is a plan view of one of the
numbering-cylinders. Fig. 17 isadetail view
of the rocking bar or shaft 34 and its cam.
Kig. 18 is a partial vertical section of the col-
lecting-hopper wheel. Fig. 19 isa tront and

55 back view of a leaf of a check-book printed

~ 1n the machine. ,

- Reterring to thedrawings, whereon the same
reference characters wherever repeated indi-
-cate the same or similar parts, 1 is the ma-

60 chine-framing.

2 is the main shaft, which may be driven

by belt-pulleys 3 or otherwise. This shaft

drives, by means of any suitable and well-

known arrangement of gear-wheels, all the
65 various-cylinders of the machine.

the cylinder.

804,303

4 1s the paper web or roll, and z indicates
the paper as it passes through the machine.

5 18 a printing and numbering cylinder: 6,
a cylinder for printing the salesmen’s and
book numbers on the fly or duplicate sheet;:
7 and 8, impression or blanket cylinders: 9, a
cylinder for printing the stub and salesmen’s
numbers; 10and 11, the perforating-cylinders:
12 and 13, gear-wheels, and 14 the shaft of
the wheel 13. o

It will be seen by comparison of the speci-
fications that the present machine is similar
in some respects to the machine described in
the specification No. 885,592, of 1888.

In our present invention each hollow print-

Ing and numbering or merely numbering cyl-
inder has, as shown at Figs. 8, 9, and 16, the

numbering - wheel cases ¢ fitted removably

therein and longitudinally of the cylinder, so
that the numbering-wheels revolve in a plane
at right angles to the plane of revolution of
It will be seen that the cylin-
der at Fig. 16 is made with two recesses or
openings 17 18, through which the printing-
teeth of the numbering-wheels @ 4 project, so
as to print the sheets or checks, and it will
also be clearly seen from Figs. 8 and 9 that

the numbering-wheels are arranged upon bars

39, which run longitudinally of the cylinder.

As shown clearly at Figs. 12, 13, 14, and
15, the numbering-wheels 19 20 of the case «
have ratchets 21 22, and engaging with the

70

75
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Qo

95

ratchets are driving-pawls 23 24, which are

retained in engagement with the teeth of the
ratchets by springs 25. _

26 1ndicates retaining-pawls, and 26 the
springs of said pawls. The driving- pawls
are fulcrumed at 27* on a swinging arm 27,
which is made double and hung loosely on the
sleeve 28 -of the bolt 29 of the wheel-case.
The swinging arm is provided with a pin 30,
with which a jaw 81 on the slide 392 engages.
T'his slide has a laterally-projecting stud 37,
which enters an oblique or curved slot 38 in
the cam 383 of the rock bar or shaft 34. This
bar extends longitudinally of the cylinder
and one of its ends is prolonged out through
the cylinder and is provided with an arm or
crank 35, which is acted on by cams 36 on the
side of the machine-framing 1. The bar is
also acted on by a torsion-spring 33% which

is adapted to bring it back after each action

of the cams 36. (See Figs. 16 and 17.) At
each revolution of the numbering - cylinder
the crank 35 is rocked and the cam 383 moved
S0 as to actuate the slide 32 and swinging arm
27 and move the pawls 28 24 and turn the
ratchets 21 22 and numbering-wheels 19 20.
Preferably when printing the leaves of
salesmen’s check-books we make each num-
bering and printing eylinder of such a diam-
eter that it will print and number at each
revolution two complete sheets, such as shown
at Fig. 19. In order to number the sheets,

¢ we arrange two sets of numbering-wheels ¢ ¢

I §ele
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in the circumference of the cylinder, one
ot one side and the other set at the opposite
side. as shown at Figs. 8 and 9. In this case
there are, as shown, two cams 36 on the ma-
chine-framing, and at each revolution of the
cylinder the bars 34 are rocked twice and the
numbering - wheels moved a tooth at each
rock, so as to print a different number after
each movement. |

We may when the paper webisabroadone
print four or more sheets at each revolution,
and in this case we fit more numbering-wheel
cases in the cylinder in the same manner as
the cases @ @. Thus in Fig. 16 a roller 1s
shown for printing four sheets at each revo-
lution—namely, two in the length and two 1n
the circumference. Two wheel-cases ¢ (one
at one side and the other at the other side of
the cylinder, as at Fig. 8) and two similar
wheel-cases b effect the printing of the four
sheets. The wheels are all operated in the
same manner and the sets of wheels @ & on
the one side of the eylinder are fitted on the
same bar 39 and operated from the same bar
or shaft 34, while the sets ¢ 6 at the other
side are similarly arranged. Ot course the
cylinders would be made and the wheels ar-
rancged so as to print the greatest number of
sheets out of the paper web at each revolu-
tilon. | | |

It will be seen that each numbering-wheel
case isfitted removably by means of the plate
15 and screws 16 on a rectangular bar 39, se-
cured in the interior of the hollow cylinder,
and the numbering-wheel cases can be ad-
justed in position on these bars by means of

a slotted tongue 40 on the case and a screw-

stud 41 which enters a hole in the bar.

The arrangement shown on the drawings 1s,
as before stated, for printing and numbering
salesmen’s check-books, and in doing this the
traveling paper strip or web z is led from the
roll 4 (see Fig. 1) over the guide-rollers 4* 4’
to and between the letter-press printing-cyl-
inder 5 (but is not at this time printed by
the cylinder) and the cylinder 6, which prints
the salesmen’s and book numbers on the back
of the sheets, (for the fly-leaf or duplicate see
D. Fig. 19, where ‘*452” is the salesman’s
number and “2” the book-number,)and then
down and between the impression-cylinder 8

and the cylinder 9, which prints on the stub

ithe stub and salesmens’ numbers, as at i, Fig.
19. Thereafter the web passes under the cyl-
inder 8 and up between the impression-cyl-
inder 7 and the printing-cylinder 5, and is
printed on the front of the sheets with the
letter-press, &c., and also with the salesman’s
number and the book-number, as at ¥, Hig.
15. Then the web passes down again below
and between the perforating-cylinders 10 11,
(and is pertorated,) from which again 1t trav-
els to the folding and delivering mechanism,
which will be fully described hereinafter. As

3

set | tuting a leaf of the check-book consists of

three portions—the front portion or leaf
proper, A, the duplicate or fly-leaf B, and the
stub (—and it is necessary that each portion
<hould be numbered alike and consecutively.
The several numberings are performed by
the numbering-cylinders 5, 6, and 9.
consecutive numbers for the leaves of the
books are printed by the numbering-wheels
‘n the cases « a, (see Figs. 8 and 9,) while
the salesmen’s numbers are printed in the
case of the leaf and its duplicate (A B, Fig.
19) by means of wheels arranged 1in a case
fitted to the side of each case ¢ of the cylin-
ders 5 and 6, as shown in dotted lines at e,
Figs. 13 and 14. In the case of the stub-
numbering cylinder 9 the salesman’s number

The

70

75

30

is printed by wheels mounted at the rear in-

stead of at the side of the consecutive-num-
ber wheel-case «, as indicated in dotted lines
at 4, Fig. 15. The recesses In the cylinder
are of course made long enough and wide
enough to permit the salesmen’s number-
wheels to print properly. -'
The . salesman’s number - wheels may be
turned by hand; but the consecutive-number-
ing wheels are operated by the mechanism
hereinbefore described. The numbering-
wheels themselves are preferably made 1n the
same or a similar manner to the wheels de-
seribed in the specification of the Patent No.
385,592, of 1888. The numbering-cylinders
are made with a solid body 44, cast all 1n one
piece, and with a bridge-piece 44* at the center
and solid ends 44”, from which projectthe jour-
nals 45 46. TFitted into this body are two side
pieces 47 48, having the recesses 17 18 there-
in. and which are removably screwed to the
body by screws 49 at the ends and center.
The central screws enter holes in projections
44° on the bridge. It will be readily seen that
with this arrangement the side pleces can be
easily removed, so as to give access to the
numbering-wheel cases. |
The folding mechanism consists of the roll-
ers 50 51, with a vertically-moving knife 52

arranged between. Thisfolding-knifeismade,

as shown at Figs. 4 and 5, with a broad blade
3. which has a number of vertical recesses
53% as shown, so as to clear the traveling

tapes 54, which run on the rollers 55, 56, and
65*. (See Fig. 2.) The under side of the

tapes is forced up by a crank-arm 57, so as to
reduce the depth which it is necessary to make

the recesses 53* as much as possible. The
knife is operated by means of a cam-wheel 58
on the cam-shaft 59, which is driven by bevel-
oear from the shaft 14. The cam has an
elliptical race 60 1n 1t, (see Fig. 6,)in which a
pin 61 on the knife 52 works. 62 1s a-ouide-

plate on the knife and which slides on the

guides 63 of the fixed cross bracket or bar 64.
The arrangement is such that owing to a draw-

Qo0
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ing action which is arranged between the -

rollers 65 and 66 the already-perforated sheets
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or leaves are sundered or separated and in

this condition travel along the tapes 54. When
a sheet comes over the knife, the latter rises
and catches it along the central line—. o, , the
line 7/, Fig. 19—between the duplicate or fly
sheet B and the original A and forces up and
folds the sheet between the rollers 50 51.
band of tapes travels round the rollers 50 50>
and a second band of tapes round the rollers
51 51* 51°.  The folded paper is caught be-
tween these bands and pressed flat and also
carried forward and delivered onto the table
67, as indicated by the arrow 68 at Fio. 2.
Of course the mechanism is very accurately
timed to give this result. The cam-wheel 58,
which is simply keyed on its shaft, can be re-
moved and changed when desired to suit the
folding required.

The revolving hopper or collector for the
printed checks, sheets, &ec., may consist, as
shown at Fig. 18, of a wheel 70, formed by
two disks 71 71%, arranged side by side and
with a series of curved blades or partitions 72,
extending across between the disks, so as to
form a series of radial compartments or hop-
pers. Inthe figure the side disk 71%*is broken
away, so as to show the compartments. As
will be seen, each partition or blade 79 SPrings
at 72" tangentially from the hub 73 for ashort
distance and then bends or curves gradually
outward to the circumference of the wheel.
74 is the wheel-shaft, and it is revolved at the

~ proper speed by means of the ratchet 75 and

35
40

45

55
bc

053

pawl 76, which latteris operated by the swing-
ing lever 77, jointed to the connecting-rod 78,
which latter is reciprocated by a cam or equliva-
lent mechanism operated by the machine. 79
18 a retaining - pawl. The collector - wheel
would be arranged below the rollers 51* 50
The driving mechanism is so arranged that the
ratchet 75 is moved one tooth at a time and
turns the wheel through an are sufficient to
move the compartments round one at a time.
If 1t 1s desired to make the check-books with
fifty sheets or leaves to each book. then the
speed of the wheel is arranged to be such that
each compartment remains stationary until
fifty leaves have dropped down into it from the

delivery-tapes running between the rollers 51°* |

and 50%, Fig.2. Owing to the peculiar shape

~or curve of the partitions, the leaves as they

fall into the compartment lie one upon the
other in their proper sequential order. (See
the lines at (.). When " the fifty sheets have

fallen into the compartment, the wheel turns

automatically and brings the next commvart-
ment under the delivery-tapes. Asthe whee]
revolves it discharges the contents of each
compartment onto a table or traveling band,
and as the leaves are all in order they have

merely to be taken away and bound up into

books. -

If desired, instead of having the hopper-
wheel -arrangement I may use a simple tray-

eling band (or band of tapes) 80, which is ar- |

A

804,303

ranged on the delivery -table 67 and ruis
round the rollers 81 82. This band has an in-
termittent motion imparted to it by means of
ratchet-gear 83, (see also Fig. 3,) driven by
means of the rod 84 and bell-crank 85 from

the face-cam 86 by means of the lever 87, ful-
crumed at 87" . The worm 88 of the shaft 14

revolves the worm-wheel 89 and cam 86, and
the inclines 86 of the latter actuate the lever
87 and bell-crank, and thereby move the pawl-
and-ratchet gear. 90 is a retracting-spring

which acts on the bell-crank. The cam is

preterably arranged to actuate the ratchet
twice in each revolution, and the whole mech-
anism 18 so made that the band 80 remains at
rest until the desired number of leaves or
sheets have fallen from between the rollers
51* 50* to form a book when the band moves
forward a certain distance and again stops
until another series of leaves is collected suf-
ficient to form another book, when it is again
moved, and so on. The cam 86 is adapted for
giving two such movements (sufficient to al-
low collections of fifty leaves between each
movement) at each revolution. If it is de-
sired to collect other numbers, then the cam
requires to be changed, and this can be easily
done, asitisonly keyed onitsshaft. Of course

1t 1s self-evident that any other suitable form

of cam or equivalent mechanism can be em-
ployed instead of the mechanism shown. The

intermittent traveling band 80 practically per-

torms the same work as the hopper-wheel.  If
the latter is used, it can be driven by mechan-
ism of a character similar to that shown for
actuating the band. |
The mechanisms can of course be altered

or modified to suit the different classes of work:

which it is desired to print and number, or to
number merely, and after a careful perusal
of the foregoing description it will be quite
evident to one skilled in the art, without fur-
ther detailed information, how such slight
alterations or adaptations can be carried out.

Having now fully described my invention,
what I claim, and desire to secure by Letters
Patent, is— |

1. Incombination, eylinders for numbering
and printing paper, means for rotating the cyl-
inders, numbering-wheels, means for actuat-
ing the numbering-wheels, means for dividine
the paper into sheets, means for folding the
sheets, a traveling collecting-table operated
by a ratchet, a pawl, a rod connected with the
pawl, levers connected to the rod. a Spring, a
face-cam, and worm-gear for driving said cam,
substantially as described. |

2. In combination, cylinders having num-

| bering-wheels for numbering and printing pa-

per, means for rotating the cylinders, means
foractuating the numbering-wheels, means for
dividing the paper into sheets, means for fold-
ing the sheets, a cam having inclines thereon,
lever mechanism operated by the inclines of

sald cam, worm-gear for driving the cam,
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ratchet mechanism, and an endless traveling
band which serves as a collecting-table, sub-
stantially as described. |

3. In combination, cylinders for numbering

and printing paper, means for rotating the cyl-
inders, numbering-wheels, means for actuat-
ing the numbering-wheels, means for dividing

‘the paper into sheets, a cam, mechanism for

operating the cam, a reciprocating sheet-fold-
ing knife operated by the cam, recesses in the
knife-blade, endless traveling tapes, the means
for operating the tapes, a traveling collecting-
table, and means for imparting an intermit-
tent action to the table, substantially as de-
seribed. .

4. A hollow numbering or numbering and
printing cylinder having the numbering-
wheels arranged within the cylinder and

adapted to revolve in a plane at right angles

to the plane of revolution of the cylinder, said
cylinder having the body and ends made 1n
one piece and provided with a cross-bridge and
side pieces which latter are removably fas-
teried to the body and bridge in order that the
numbering-wheels can readily be removed or
changed whenever desired, substantially as
described. o .

5. In combination, a hollow rotary number-
ing or numbering and printing cylinder, num-
bering-wheels arranged within the cylinder
and adapted to revolve in a plane at right an-
oles to the plane of revolution of the cylin-
der, and mechanism for automatically revolv-
ing the wheels comprising a cam, a rocking
bar, a cam thereon, a slide actuated by the
cam, a swinging arm operated by said slide
and pawl-and-ratchet gear, substantially as
described. |

6. In combination, cylinders for numbering
and printing paper, means for rotating the
cylinders, numbering-wheels, means for ac-
tuating the numbering-wheels, means for di-
viding the paper into sheets, a cam, mechan-
ism for operating the cam, a reciprocating
sheet-folding knife operated by the cam, re-
cesses in the knife-blade, a double arrange-
ment of tapes running on rollers for receiv-
ing, pressing and delivering the folded sheets
of paper, and means for collecting the folded
sheets into bunches ready to be bound into
books, substantially as described. '

7. In a machine for consecutively number-
ing sheets of paper for use in check-books,
salesmen’s books and the like, means for print-
ing similar numbers consecutively upon op-
posite sides of different portions of the same
sheets, tapes for carrying the printed sheets
forward, means for folding the said printed

ﬁ

sheets, said means comprising a reciprocating

folding-knife having recesses therein to clear

the said tapes and means for recelving, press-
ing and delivering the folded sheets ready to
be bound into books, every page of which 1s
adjacent a similarly-numbered page.

8. In a machine for consecutively number-
ing sheets of paper for use in check-books,
salesmen’s books and the like, meansfor print-
ing similar numbers consecutively upon op-
posite sides of different portions of the same
sheets, tapes for carrying the printed sheets
forward, means for folding the said printed
sheets, said means comprising a reciprocating
folding-knife having recesses therein to clear
the said tapes, a system of rollers and a dou-
ble arrangement of tapes running upon the
rollers and arranged to receive, press and de-
liver the sheets of paper ready to be bound
into a book. | |

9. In a machine for consecutively number-
ing sheets of paper for use in check-books,
salesmen’s books and the like, means for print-
ing similar numbers consecutively upon op-
posite sides of different portions of the same
sheets, tapes for carrying the printed sheets
forward. a sheet-folding means comprising a
vertically - reciprocating knife with a broad
blade having a number of recesses therein to
clear the said tapes, guides for the knife, cam
mechanism for reciprocating the knife and a
double arrangement of tapes running on roll-
ers for receiving, pressing and delivering the
sheets of paper ready to be bound into a book.

10. In amachine for consecutively number-

ing sheets of paper for use in check-books,
salesmen’s books and the like, means for print-
ing similar numbers consecutively upon op-
posite sides of diff
sheets, tapes for carrying the printed sheets
forward, a sheet-folding means comprising a
vertically - reciprocating knife with a broad
blade having a number of recesses therein to
clear the said tapes, rollers arranged above the
folding-knife for receiving the sheets atter be-
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erent portions of the same
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ing folded and a double arrangement of tapes |

for receiving, pressing and delivering the
sheets ready to be bound into a book.

Signed at Glasgow, Scotland, this 18th day

of March, 1904.

DAVID CARLAW, Skr.
DAVID CARLAW, Jung.
ALEXR. LYLE CARLAW.
J. W. CARLAW.

Witnesses: _
WiLLiamM FLEMING,
ROBERT FRASER.
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