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'UNITED STATES

PaTENT OFFICE.

ALBAN CHAIX, OF PARIS, FRANCE, ASSIGNOR TO THE SOCIETE ANONYME
DITE IMPRIMERIE ET LIBRAIRIE CENTRALES DES CHEMINS DE FER—
IMPRIMERIE CHAIX, OF SAME PLACE.

CONSECUTIVE-NUMBERING ATTACHMENT FOR PAPER-MAKING MACHINES.

SPECIFICATION forming part of Letters Patent No, 456,094, dated July 14,1891,
’ Application filed November 7,1889, Serial No, 329,474, (No model.)

To all whom it may concerr:

Be it known that I, ALBAN CHAIX, a citi-
zen of the Republic of France, and a resi-
dent of Paris, in said Republic, have invented
certain new and useful Improvements in Con-
secutive-Numbering Attachments for Paper-
MakingMachines,of which'thefollowingspeci-
fication is a full, clear, and exact description.

This invention consists in means for num-
bering sheets of paper in process of forma-
tion on the paper-machine, said means con-
sisting of filigranes or water-mark characters,
which are pressed against the sheet of pulp
and areshifted to change the number at each
impression or after a desired number of im-
pressions; and it also consists in new or im-
proved machinery for effecting such number-
ing. Heretofore the characters for printing
the water-marks have been invariable. In
accordance with the present invention a num-
bering apparatus having characters suitable
for forming water-marks or impressions in
the pulp and means for automatically shift-
ing said figures is combined with a paper-
machine or appropriate parts thereof in such
a way as to mark orimpressthe desired num-
bers in proper order at suitable intervals on
the sheet of pulp as it isfed through the ma-
chine. Preferably the numbering apparatus
is placed in the pulp-roller or dandy-roll of

. the paper-machine, and is actuated to shift
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the printing characters and to bring the same
against the sheet of pulp by the rotation of
said roller, and this arrangement, which con-
stitutes a special feature of invention, will
be particularly desecribed.

There are minor improvements or details
which also constitute special features of in-
vention and which can most conveniently be
described with the aid of the drawings.

In the accompanying drawings, which formn
part of this specification, Figure 1 is an end
view of a numbering apparatus constructed
in accordance with theinvention. Figs.2and
3 are views in planes parallel to that of Fig.
1. Fig. 4is a longitudinal section. Figs. 5

and 6 are views illustrating the application
of the numbering apparatus to a paper-ma-
chine, and Fig. 7 is a detail view of one of
the supports for the pulp-roller or dandy.

Iig. 8 is a detail view on an enlarged scale
in a plane parallel with Fig. 1; and Fig. 9 is
a section on line 9 9, Fig. 8.

The numbering apparatus shown is com-
posed of disks C (', &e., of which there is
one for each decimal placein the highest num-
ber to be marked or impressed, and each of
which formsthecarrier for the numerical char-
acters 0 to 9, arranged consecutively around
the peripheryof the disk. These disks C (7,
&e., are mounted on hubs C* through which
basses the squared shaft A of the dandy roller
A* of the paper-machine. Thesquared shaft
B also passes through these hubs, but is free
to turn therein, being supported in the cams
e, which on onesideare journaledin the hubs
C* and on the other in the plates 7 7/, &e.,
mounted on the shaft A, like the said hubs
C*. The object of these caws is to give an
impression by moving the appropriate char-
acters radially of the disks C (', &e., as will
be explained hereinafter.

Mounted on the shaft I3 is the sector-gear
@, which meshes with the pinion b, the Iatter
being mounted on the plate » and engaging
the interiorly-toothed rim of the units-disk C.
The sector-gear aisheld in place by the piece
k, whose opposite end is fastened to the plate
7, and said gear has justenough teeth to turn
the disk C through a tenth of a revolution at
cach rotation of the gear ¢ and shaft 13 rela-
tively to the shaft A. At the end of each
complete revolution the units-disk C moves
the tens-disk C’ through & tenth of a revolu-
tion, and this latter similarly operates the
hundreds-disk, which in turn may operate
the thousands, and so on indefinitely.

The means adopted for imparting motion
to the tens-disk C” are shown in Figs. 2, 4, 8,
and 9. The pinion #n, which is mounted on
the plate »” and meshes constantly with the
interiorly-toothed rim of the disk €V, is wide
enough to mesh also with the interiorly-
toothed sector p’ of the ring p, which is fixed
to the disk C, said sector containing just the
number of teeth necessary to advance the
disk C’ one-tenth of a revolution. "The un-
toothed portion of the ring p is left with a
smooth surface, over which two of the teeth
on the projecting portion of the pinionn slide,
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(see Fig. 2,) their contact with said ring pre-
venting the rotation of the pinion 7, except
when the sector p’ engagesthe pinion n. To
start the pinion =, a finger [, carried by the
disk C, is arranged to strike the teeth of the
pinion m,which is mounted on the plates” and
meshes with the pinionn. (See Figs.8and 9.)
From the foregoing description it is evident
that if the shaft B be turned relatively to the
shaft A the sector-gear « will at each revolu-
tion of said shaft B shift the units-disk C the
space between two numbers, and that at
every tenth shifting or complete revolution
of said units-disk the finger [ and sector p’,
carried with said units-disk, will, through the
pinions m n, shift the tens-disk C’ the space
between twonumbers. The printing or num-
bering characters on the said disks are com-
posed of a light body of metallic cloth, on
which is formed, in the usual manner, the
water-mark character, either plain or shaded;
or it is composed of rubber, with the number
in relief or depressed; or it is composed in
any other known or suitable way for forming
characters to impress a water-mark on paper.
The characters have each a square stem in
two parts f and h, movable radially in guides
in the rim of the appropriate disk C ¢/, &e.,
the two parts fand h being connected with
each other by a screw 4, in order to provide
for adjusting the length of the stem. Asthe
disks C ¢, &e., are revolved, the numerical
charaecters on each disk are brought success-
ively outside the cam e of that disk in posi-
tion to be pushed out radially by the said
cam ¢ acting against the lower end of the
stem f h. The characters are returned and
normally held in by the flat springs g, each of
which at one end is fastened to the rim of the
number-disks C (', &e., while the other end
fits in a notch in the stem f /i and presses
against the inner surface of said notch. The
cams e are so placed on the shaft B that the
revolution of the latter shifts the number-
disks while the characters are withdrawn, and
then brings the cams into action to push out
the numbers, which are now ready to give an
impression. The cams hold these numbers
or c¢haracters out for about & third of a revo-
lution, during which time they are pressed
against the wet sheet of pulp, as will now be
explained. As said above, the numbering
apparatus is mounted on the squared shaft A
of the pulp-roller or dandy A* Opposite the
numbering-disks C ¢’ at oneside an opening
is formed in the periphery of the roller, (or,if
more than oneapparatus is placed in aroller,
an equal number of openings are formed
through said periphery,) as shown in Fig. 5, so
that water-mark characters of said apparatus
maymaketheirimpressiononthesheetof pulp.
The journals of the dandy or pulp roller are
supported in vertically - movable boxes J,
guided in supports H, Fig. 7, and the roller
rests with yielding pressure on the sheet of
pulp on the wire-cloth or table of the machine.
Ordinarily the roller rests upon the pulp with
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its full weight and is carried around by the
motion of the wire-cloth. The roller contain-
ing the numbering apparatus can be simi-
larly arranged; but on account of its greater
weight and resistance to rotation it is well to
drive it by a belt at a circumferential speed
equal to the speed of the wire-cloth and to
avoid flexure by partially counterbalancing
the weight or placing below a roller covered
with rubber, or by both means. As theroller
A¥ revolves, the numbering apparatus is car-
ried around with it and the water-mark char-
acters, which at the time are exposed through
the opening in the periphery of the roller,
mark or impress the moving sheet of pulp as
they come into contact with it. During this
portion of the revolution the characters are
pressed out radially by the cams e. Inorder
to revolve the shaft I3 at each revolution of
the shaft A and roller A% so as to withdraw
the cams e, change the position of disks CC’,
&c., and return the cams ¢ in time for the
next impression, the said shaft B has fixed
thereon a spur-gear E, which meshes with a
similar gear F, mounted loosely on the shaft
A and held from rotation by the cluteh K I,
of which the part L hasa handle which rests
in a notch on the journal-boxJ. Asthegear
E is carried around the stationary gear I, the
former is revolved on its axis once at each
passage around said gear F and imparts
through the shaft B the necessary movements
to the sector-gear o and the camse, as before
explained. By withdrawing the part L of
the clutech the spur-gear I is released and al-
lowed to rotate with the shaft A, and conse-
quently the numbering apparatus remains
unchanged.
the numbers are held out several sheets can

be obtained with the same number, if de-.

sired. The clutch can be disengaged when
the namber of water- mark characters are
withdrawn.

If two or more numbering apparatus are
fixed on the same shaft in the pulp-roller or
dandy, they may be spaced by sliding the
same along the shaft and providing retain-
ing-collars.

In practice where there are two or more
apparatus an equal fraction of the work may
be apportioned to each apparatus—as, for ex-
ample,if fifty thousand sheets are to benum-
bered and the size of the sheet and of the
machine-table permit the working in one
roller of two apparatus, the first apparatus
may be made to mark the numbers from one
to twenty-five thousand and the second from
twenty-five thousand and one to fifty thou-
sand simultaneously.

Themovementof the numbering apparatus
having a direct relation to that of thedandy-
roll, in which it is placed, by reason of the
revolution of the numbering apparatus at
each revolution of the dandy-roll, it follows
that the same apparatus may operate with
dandy-rolls of different diameter, which is of
importance industrially. In fact, the sizes

By disengaging the clutch when'
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of the sheets capable of numbering are vari-
able, and it is necessary to place the number
in the same position on each sheet. Conse-
quently as the cireumference of the dandy-
roll represents the length of each sheet it is
necessary to use a different dandy-roll for
each length of sheet. To number sheets of
three or four different sizes, therefore, three
or four dandy-rolls of appropriate diameter
are necessary, which constitutes only a small
expense,since the samenumbering apparatus
will operate with any one of these three or
four rollers.

The numbering apparatus has been de-
scribed as placed within the pulp-roller or
dandy, and this is advantageous for giving
the surest and best practical result and as
constituting the most convenient arrange-
ment, yet the numbering apparatus consti-
tuted as described may operate usefully out-
side of and independently of the dandy-roll,
being placed in front of it at asuitable point
on the machine-table. Thislatter disposition
even presents the advantage that by varying
the speed of the numbering apparatus rela-
tively to that of the pulp-sheet the spacesbe-
tween the marks can conveniently be regu-
lated, and thus thesame apparatus be adapt-
ed to the marking of different sizes of sheet.

It is coneceivable that in the course of the
manufacture of paper on a continuous ma-
chine accidents may happen or the necessi-
lies of the service may arise which render
Jnecessary the interruption of the numbering
while the machine continues to manufacture
paper.

The following are two waysof doing this—
namely, first, to lift the roller so that it no
longer bears on the pulp, or, second, leaving
the roller in place to interrupt the number-
ing by disconnecting the clutech K L and al-
lowing the apparatus to go on marking the
number which it showed at the time of dis-
connecting. As this cluteh Lias only a single
tooth, the marking will commence again just
where it left off whenever the clutch is again
engaged. In spite of all these precautions a
certain number of defective sheets may be
formed whose place must be supplied, in order
that the series may be complete, by sheets
which are numbered individually. The ma-

chine shown can readily be adapted to sup-
ply the missing numbers by connecting the

disks C '/, &e., together, so that they turn as
one, and then screwing on the numbers in
such order that by following around the con-
nected disks asuccession of ten of the missing
numbers is obtained. When these ten num-
bers have been run off, the characters can be
changed to mark another ten of the missing
numbers.

I claim as my invention or discovery—

1. The combination, with the dandy-roll of
a paper-making machine, of a water-marking
apparatus contained in said dandy-roll and
comprising impression-disks having numeri-
cal characters thereon and operating mech-
anism, substantially as described.

2. The combination, with the dandy-voll of
a paper-machine, of a numbering apparatus
comprising a series of disks provided with
characters for impressing numbers upon the
sheet of pulp, and shifting mechanism, sub-
stantially as indicated, actuated by the rota-
tion of said dandy-roll to change the num-
bers at each rotation thereof, as set forth.

3. Anumberingapparatuscomprisingnum-
bering-disks, means for automatically shift-
ing the same,radially-movablecharacters,and
the cams inside said disks, substantially as
deseribed.

4. The combination, with a rotary shaft, of
numbering-disks turning about hubs on said
shaft, a second shaft passing loosely through
said hubs, gearing for revolving said second
shaft, and shifting mechanism for said disks
connected with said second shaft for receiv-
ing motion therefrom, substantially as de-
seribed.

5. The combination of a rotary shaft, num-
bering-disks turning about hubs on said shaft,
a second shaft passing loosely through said
hubs, radially - movable characters on said
disks, cams on said second shaft for moving
said characters radially, shifting mechanism
for said disks connected with said second
shaft, and gearing for revolving the latter,
substantially as desecribed.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

’ ALBAN CHAIX.

Witnesses:

JOSEPH COURNIER,
R. J. PRESTON.
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