No. 765,057. ~ PATENTED JULY 12, 1904.
- M. WEHRLIN. |

APPARATUS OPERATED BY A PERFORATED BAND FOR CASTING SPACES. |
APPLICATION FILED MAY 5, 1903. | |

N0 MODEL. 4 SEEETS~SHEET 1.

\I i - —— -
C |

WITNVESSLES INVEN 7O/

AMeawzrice Helirdir

By 2 |

AT TORNVEYS .




No. 765,057. ' . | - PATENTED JULY 12, 1904.
o M. WEHRLIN.
"APPARATUS OPERATED BY A PERFORATED BAND FOR CASTING SPACES,

APPLICATION FILED MAY 5, 1808.
NO MODEL. | ‘ - 4 SHEETS—SETET 2,

~ G4 FIG.3.

FlG.5.

WITNESSES . INVYVENTOR

i

Merzerzce Helirhlie
YV 2

 AT7OFNVEYS .




No. 765,057, .  PATENTED JULY 12, 1904.
' M. WEHRLIN.

APPARATUS OPERATED BY A PERFORATED BAND FOR CASTING SPACES.

APPLICATION FILED MAY 5, 1903,

N0 MQDEL. 4 SHEETS—SHEET 3.
F1G.6 .
S ——
7 L R N S _
S /(LT N 706
NN
m\\\\\\\\\\\\\\\\\m\\\\\k ﬁ 3 In.. \\\\\\\\\\\\\\\
93 53
. 726'
IVITHVESS £S5  INVENTOR
| Mauzrice Heflire

LY |

AT TORNEYS .




Ne. 765,057, PATENTED JULY 13, 1904.
_ M. WEHRLIN. ,
APPARATUS OPERATED BY A PERTORATED BAND POR CASTING SPACES.
| APPLICATION FILED MAY 6, 1902,
NO MODLEL, - | ¢ BHEETS-8HELT 4,

Fl1G

WWI/THNESSES - INVENTOFR

7//.%/ i: Jiiw*zkﬁ Hetforlin,

m /ff%

AT TORNEYS.




Ige,

30

35

40

45

No. 765.05'?.

UNITED STATES

 Patented July 18, 1904,

PATENT E‘jﬂ i {fu H

MAURICE WEHRLIN,

OF PARIS, FRANCE ASSIGNOR TO COMPAGNIE

INTERNATIONALE DE IVELECTRO-TYPOGRAPHE MERAY & ROZAR,

OF PARIS, FRANCE.

APPARATUS OPERATED BY A PERFORATED BAND FOR CASTING SPACES.

SPECIFICATION tforming part of Letters Patent No. 765,057, dated July 12, 1904.
Application filed May 5, 1903, Serial No. 155,720, (No model.)

To all whom it maiy mn.-cern

Be it known that I, MAURICE WEHRLIN en-
gineer, a citizen of the Republic of France re-

Sldlnﬂ‘ at 74 Rue de la Victoire, Paris, in the .
Repubhc of France, have mvented certain new

and useful Improvements 1n Apparatus Oper-
ated by a Perforated Band for Casting Spaces,
of which the tollowing is a f-zpemﬁeatlon

This invention rela,tes:, to Improvements in
machines for casting and composing movable
type of the kind described in the English Pat-
ent No. 18,542, of 1900.

It has tor 1ts object to simplify the device
for the making of spaces to justify automat-
ically the lines.

Thedevicedesceribed inthe above-mentioned

patent gives rise In practice to some objec-

tions which appear in the composed lines
which are over the normal length. In such
case the unities of correction provided for
theoretically for the negative justification—
that 1s to say, fifty tenths of a millimeter—-
can only be used to a very limited extent. If.
for 1nstance, a line has got but few spaces, and
1t the negative correction of justification is
rather strong, the said spaces will become so
narrow that their width will not suffice to pro-
duce between the words when printed separa-
tions clear enough to see. Furthermore, the
casting and finishing of very narrow spaces
may Interfere with the proper working of the
machine. The advantage of as much latitude
as possible for correction becomes still more
apparent when 1t 1s required to deal with very
strong bodies, (ten to twelve points,) as the
larger type then require in the cutting of the
words at the end of the lines a larger margin
for the justification. The device described in
the above-mentioned patent has another dis-

advantage in that there may be many failures

in the numerous contacts which 1t comprises,
chiefly in those corresponding to the row of
combinations I shown 1n the said patent in
Figs. 3, 4, 5, 6, and also in the contacts 60.
61, FIO’ 9. Such failures have a great effect
on the accuracy of the justification. More-

fied line, /b ¢ d the

over, 1n the present patent and for such lines

as possess more than the expected number of
spaces to receive the unities of justification
dealt out there is provided a remedy by com-
pensating automatically the great differences
of thicknesses which might occur between the
spaces corrected exclusively in the positive

sense, on the one hand, and the spaces which
are outmde the reach of the justification, on
the other hand. The current—conductmcr de-
vices and those which made the electric con-
nections have for the greater part been done
away with, and, as far as was necessary, they
have been replacﬁd by devices which act me-
chanically. Asinthehereinbefore-mentioned
patent, the rows of combinations of holes I

11 IV are used to move the lines up and to

determine the thicknesses of the spaces of
Justification. However, the meaning ot the
rows of combinations of holes I 11. 1*1 1,1s
modified. |
The characteristic difference in the 19511]

obtained by the former machine, on the one
hand, and bV the machine embodying the pros-
ent; mventlon on the other h.:md may bz
summec up as tollows: We will now tu]xt for
the unit of the length the small leneth chosen
for the unit of correction--for e\mm,w (.1
millimeter. Let L be the length of a justi-
lengoths of the words ;mi
S1oNS separated by the spaces, - tlw norsi
or provisional thiclness of Lm, Spaces, N
number of spaces separating (M 1 1) w vords ok
the line, and I& the difference of length begin-
ning by the justification, we have

E=L—(+b+c+d LN ).

Practically E is considered as a whole num-
ber—z. ¢e., one neglects a fraction of uniy of
correction. In the patent mentioned the dif-
terence It could be positive or negative and
was divided out over a number of spaces which
was equal to N when the number of Spaces
was under a certain number P or o: t ﬂt Of
the justification, (ten to fix the ideas.) The di-
viding out was only done over P spaces whoen 2+

50

60

1]{1 )

OO

0
[
o

Q0




10

20

30

35

40

53

60

ference E 1s always positive.

2

x

was over P. These two modes of distributing
the corrections corresponded to the following

formulas (1) and (2): In the case of N <P

A
(1) 0 — N A —|—j) (:: 1), or |
- =N—P)k+ p (k1)

o and p being entire numbers and capable of

“being considered, respectively, as the quotient

and the remainder (over and under) of the divi-
sion of i by N. The result was that the correc-
tions of the thickness ¢ of the spaces comprised
(N — p)corrections equal to A and » corrections
equal to (4 £ 1). The corrections were posi-
tive or negative, according to whether E was

positive or negative. In the case of N> P,
(9) E = (P —— Q)) k —|— ¥, (Z’ - - 1).

The corrected spaces then comprised (P — p)

spaces having a thickness ¢ =%, », spaces

having a thickness ¢ &= (4 &= 1), and N — P
spaces having a thickness ¢. The machine

thus supplied three kinds of spaces, and it

might happen that ¢ — & or ¢ (; 4 1) were
very small. In the present invention the dif-
It 1s stil]l di-
vided out in two ways, according to whether
N 1s under or over P, and these two ways cor-
respond to the following formulas (3) and (4):

In the case of N < P
(3) E=N/ZX- p, or

(N — )k + » (K + 1).

According to this formula use is made of
(N — ») spaces corrected positively from
and of p spaces corrected positively from

-+ 1. he ¢ t Np
(£ + 1.) In the case o N//I

D E=F—-p)k+pk+1)+N-Pq

¢ designating a constant quantity positive.

Use is then made of (P — p) corrections equal

to /i, p corrections equal to (4 + 1), and (N — P)
corrections equal to ¢, all these corrections
being positive. Therefore, we can now dis-
pose of four kinds of spaces having as thick-
nesses ¢, (¢ + k&), (¢ + &+ 1), (¢ + ¢), and we
can thus avoid the use of spaces too thin or
too different ene fromanother. Whatever the
justification may be there will be sufficiently
wide intervals between the words, and the
composition will have a regular appearance.

We will now proceed to show how the new
arrangement of the justification apparatus,
although using a less number of longitudinal

lines of perforations in the registering-band,

allows of giving to each space a greater cor-
rection than with the former apparatus, and,
in. fact, In the previous machine there was
used a band having seven lines of perforations,
and in the rows designated by I 11, corre-
sponding, respectively, to » and to £, the lines
had the following significations:

3+ 3 = 99 unities, or 9.9 millimeters.

765,057

Lines. Row 1I. Row 1.
g + +
1 | 1unity of correction. | 1 space.
2 % unities of correction. | 2 spaces.
8 3 unities of correction. | 3 spaces.
4 4 unities of correction. | 4 spaces.
D 10 unities of correction, | 5 spaces.

The value of 4 was constituted by the sum
of the values corresponding to a certain num-
ber of holes of the row II and could at its
highest pointgouptol +2-+ 3+ 4+ 10 = 20.
At 1ts highest point the value of the cor-
rection of a space ¢ could consequently go up
to 20 + 1 = 21 unities. The value of » was
determined by a single hole of the row I and
could go up to five.

In the present machine there is still used a
band of seven lines; but only five lines are
used for the requirements of the process of
Justification according to the present inven-
tion. The lines 6 and 7 thus remain idle as
to justification, but will find their application
In other functions, which do not concern the
present mvention. The lines 1 to 5 have the

following significations:
Lines. Row 11, Row I,
1 1 ﬁnity of correction. | 1 space.
2 2 unities of correction. | 2 spaces.
3 3 unities of correction. | 3 spaces.
4 4 unities of correction. | 4 spaces.
5 11 unities of correction. | 11 unities of correction.

By means of a suitable arrangement of the
electric connections the hole 5 of the row I
can be used so as to cooperate with the holes of
the row Il in the function of determining the
correction £. At its highest point the value
of cangouptol +2-4+34+44 11411 =
32. The highest value of the correction
brought to ¢ is consequently 82 4 1 = 33 uni-
ties—that is to say, twelve unities more than
in the previouscase. On the other hand, the

row I can comprise several holes, so that the

value of p cangouptol1 +2+34+4=10

spaces. DBeing given that a unity of justifi-
cation 1s 0.1 millimeter, the new apparatus
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allows of obtaining the subjointed highest

widening of a line which might have only
three spaces, which is the most unfavorable
case.  In this case the increase attributed to
each space by the row 11 would be thirty-two
unities, for the three spaces, taken altogether,
32 X 3. Furthermore, the row I would sup-
ply three unities—viz., one to each space.
The total widening of the line would be 82 X
Such
1s the latitude which can be completely dis-
posed of for the cutting of the words at the
end of each line. In the former apparatus,
on the contrary, the latitude of one hundred
unities or ten millimeters provided for the
cutting of the words at the end of the lines
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was only fictive, and, in fact, it admitted of
1fty unities for the negative correction and
fitty unities for the correction positive. Well,
now, 1t the latter fifty unities could be en-
tirely used, that was not always the case for
the former fifty unities. If it had been nec-
essary, for instance, to make a rather large
correctlon negative—say forty-five unities—

and if the line had only three spaces, each

space would have been diminished by fifteen

unities, and as ¢equals fifteen unities the spaces
would have been reduced to 15 — 15 = 0.

Without reaching this extreme extent it fre-
quently happened that the spaces were re-
cduced to such a narrowness that their casting

and finishing by the casting-machine became

impossible, as hereinbefore stated. In the

preparation of the band it was necessary for |

the purpose of avoiding these inconveniences
toonlyusea partof the theoretical latitude pro-
vided for for the cuttingsat the end of the lines.

Besides this increase in the extent of correc-

tion, which has just been set forth, the pres-
ication of

ent mvention insures a great simpli
the mechanism, serving to set the position ot
the mold-drawer for producing each space in
register with the sum of the corrections reg-
istered on the band, and, in fact, instead of
an algebraical summation only an arithmet-
ical summation is required, and the mechan-
lcal arrangements relating to the subtractive
corrections; as well as the commutators - im-
plied by the changes of signs can thus be dis-
pensed with. It will be seen by the subjoined
specification this essential and primary simpli-

fication of the structure leads to other sim-

plifications, which are secondary. As to the
obtaining of the correction ¢ on the spaces
beyond -the tenth, that does not lead to any
complication of the electrical part, but only
a slight modification of the mechanical part.

The mechanical arrangements of the appa-
ratus are shown in the accompanying draw-
ings, in which— -

KFigure 1 represents a part of the register-
ing-band, which has special relation to the
functions of the present invention.

tunction of the hole 5 of the rowI. Fig. 8is
afront elevation of the justification-wheel 51,
with the arrangement for automatically op-
erating the same. Fig. 4 is a side elevation
corresponding to Fig. 8. TFig. 5 shows the
steps of the justification-wheels 51 53 in the
normal position. Fig. 6 is a transversal sec-
tion of the justification-wheels and shows the
electromagnet-fittings. Fig. 7 is a front ele-
vation of the whole plant. Fig. 8 is a top
plan view of the justification - wheels, which
are shown as being developed and in their
normal position. |
The pertorated band (shown'in Fig. 1) is en-

abled to operate the present mechanism by
means of adeciphering apparatus, already de-

Fig. 2
represents the electrical wiring relating to the

analogous action is produced.
passing in the closed circuit again puts in mo-

This appara--

3

tus, through the medium of a commutating
device composed of the parts 12, 24, 24*. and
23, Fig. 2, and which comes into action at the
proper time under the influence of the row of
holes IV, first causes the removal of the fin-
ished line and then determines, through the
influence of the rows I and IL the thickness
of the spaces of justification. The setting in
position of the abuttine part intended to bring
to a stop the mold-drawer 105 108, Fig. 6, for
the purpose of obtaining spaces of justifica-
tion having the required extent is a result of
the motion of the wheels of justification 51 53
58, which is brought about by the action of
the rows of holes I IT of the registering-hand.
When the row of holes IV of the band passes
under the spring-contacts 1 to 7 of the deci-
phering apparatus, Fig. 2, a circuit coming
fromabattery is closed in the machine throu coh
the medium of the hole 5, and by well-known
means the arm 12 of the commutator is brought
successively onto the two series of contacts
24, 247, and 23, respectively, during two rev-
olutions of the shaftt of the machine. These
movements take place in such a manner that
when the rowof holes T comes under the SPring-
contacts 1 to 7 the arm 12 of the commutator
lies on the contacts 24 and 24* and remains

there until further movement of the register-

ing-band. Suchis theaction of the holesofthe
row Ithat circuits are closed by means of the
rotatory brushes 16 17 and the contact-seg-
ments corresponding to the same on the dis-
tributing-disk 10. Thus, forinstance, the hole
I of the registering-band will close a cireuit
through the segments 1* and 1** of the djs-
tributing-disk as soon as the brushes 16 17
touch these segments. The current from the
battery passes through wire 21, the contact-
roller 8, the spring-contact 1, the seements 1>
and 177, the contact-screw 1”7 of the commu-
tator12, and thecontact-plate24: from thence
1t passes to the electromagnet 25** and the
wire 22, back to the battery 20. The arma-
ture 150 of the electromagnet 25™* is pulled
and acts on the parts 149 151 to allow the
working of the parts 128, 126, 120, 119, 110,
and 111, as already known by the previous
patent. Thismovement has the effect of turn-
ing the wheel of justification 53 to the extent
of one tooth, which corresponds to one unity
of justification. So soon as the brushes 16
IT pass onto the contact-seogments 3% 3%% an

The current

tion the armature of the electromagnet 2577,
on account of which the wheel 53 turnsagain.
but this time to the extent of three teeth, cor-
responding to three unities. The fifth hole
also produces the closing of a circuit; but the

current follows a path quite different from

the previous ones. Starting from the battery.

1t passes through the seements 5* 5" and the
contact-screw 5 to the segment 24%. which

Y

1s insulated from the segment 24. From
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thence the current passes through the con-
ducting-wire 24™* to the electromagnet 30*"
and the conducting-wire 22, back to the nega-
tive pole of the battery. The polarization of
the electromagnet 30°™ produces a rotation ot
the wheel 58, Fig. 6, in the same way as that
mentioned for the wheel 53; but in this case
the wheel turns tothe extent of eleven teeth,
because the projection 115 of the cam 110,

Fig. 7, which begins to operate synchronic-
| ries the disk 98%. which can turn thereon.

~ally with the making of this circuit, imparts

15

at the very moment to the pawl-carrying yoke -

196 a rotatory movement corresponding to
eleven unities. The row of perforations 11,
passing under the deciphering apparatusatter
the arm 12 of the commutator has come onto
the plate 23, has the effect of closing the cir-

cuits corresponding to the existing holes 1 3.

4 5 of the band. The currents, passing also
through the brushes 16 17 and the contact-
seoments (designated by the corresponding
numbers)are sent at the proper time into the

~electromagnet 30°”, so that the justification-

25

" unity of justification.
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wheel 58, Fig. 6, in virtue of the movements
of the arc 126 and its pawl mechanism, Kig.
7, turns first to the extent of one tooth, then
of three and four, and lastly of eleven teeth for
the hole 5. Each tooth still corresponds to one
The following row of
perforations finds the lever 12 of the commu-
tator cone back again into the position shown
in the drawings, which is that corresponding
to the deciphering of the letters of the regis-
tering-band.

The function of the pawl mechanism, which
comprises the parts 151, 139, 128, and 126,
is similar to that described in the previous
patent, with this difference, however, that in
the present patent the yoke 126 only carries
two pawl mechanisms, and that only for the
justification-wheels 53 and 58.

The arrangement of the justification-wheels
one with respect to another has been in the
present invention so selected that the wheels
51 and 53 only carry in each case plain steps,
the height of which corresponds exactly to
one unity of justification. These steps areso
located the one with respect to another when
the wheels are in their normal position that
after the wheel 51 has turned to the extent
of one tooth in the direction of the arrow
shown in Figs. 3 and 5 the two wheels can
be brought nearer the one to the other to the
extent of one unity of justification. The
wheel 58 is so provided with helical pitches
that for each rotation to the extent of one
tooth the part abutting against the drawer ot
the mold 105 106 allows of the widening of
the mold—that is to say, of the space—to the
extent of one unity.
sides against the wheel 98, provided with cor-
responding helical pitches. The latter carries
on its side opposite to the helical pitches

gradients arranged in the same manner as

those of the wheel 51, but of which the height

This wheel bears be-

765,057

115 0.4 millimeter, corresponding to four uni-
Against these gradients

ties of justification.
bears the disk 98%, also provided with gradi-
ents arranged in the same manner as those of
the wheel 53, but being 0.4 millimeters high.
The wheel 98 is so mounted on the shaft 92
by means of a key 98** that it can be moved

| longitudinally of the shaft, but without being
A circular snug

able to turn on the same.
forming an integral part of the wheel 98 car-

- The arrangement which is to bring 1nto
operation the part 106 abutting against the
drawer of the mold when the spaces are be-
ing produced is similar to that described in
the previous patent. It comprises the parts
78 101 102 1083. |
justification-wheels 51 53 58, which comprises
the pawl 161, Figs. 3, 4, and 7, carried by
the lever 158 160, and which at the end of each
line is by the action of the row of holes 1V
of the registering-band moved out of contact
with the justification-wheels through the me-
dium of the finger 162, 1s also known, the same
having been described in the previous patent.
Likewise the apparatus comprising the parts
164, 165, 166, 168, 169, 170, and 171, Fig. 7,
for putting the pawls 161 out of action after
the casting of ten spaces of justification 1s
also constructed as described in the said pat-

' ent: but it has been provided with a particular

device which before the casting of each space
causes the wheel 51 to turn in the direction
of the arrow shown in Figs. 3 and 5 to the ex-
tent of one tooth, corresponding to one unity.
For that purpose the lever 164 has an arm
164*, Figs. 3, 4, and 7, carrying an operating-
pawl 1647%, the tooth 164™"*" of which meshes
with the teeth of the wheel 51. As 1s known
by the previous patent, each combination of
the registering-band which indicates a space
(row 1II) puts in motion the lever-arm 164"
through the medium of the parts 102 and 103.
The pawl 164°*, pivoted on the said arm, 1s then
pushed upwardly and causes the wheel 51 to
turn for each space to the extent of one tooth.
Afterthe casting of a certain number of spaces,
the amount of which for each line is desig-
nated by the registering holes of the row I,
the wheels 51 and 53 come into a position the
one with respect to the other in which there
is no separation between them. Asthe pawl
164" imparts motion to the wheel 51 before
the casting of each space, 1t 1s necessary to so
arrange the two wheels the one with respect

' to the other when in their normal postion that

the two wheels only come together at the pas-
sage of the first combination of space of the
line. That is the reason why the steps of
these wheels when the latter are in their nor-
mal position are in the situation one with re-
spect to the other shown in Fig. 5 and which

The device for stopping the

70

75

30

Q0

95

100

105

110

IIS

120

125

corresponds to a separation representing one -

unity of justification for the system of parts

abutting against the drawer of the mold taken
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altogether.

the registering-band, Fig. 1, will have the ef-
fect in the case conmdered of first turning the
wheel 53 to the extent of four teeth., then the
wheel 58 to the extent of thirty teeth the lat-
ter wheel having turned under the mﬂuence of
the hole5 of the row Land of the holes1,3.4.and
5ot therow I1.. These two wheels thu% widen
by thirty-one unities the system of parts abut-
ting against the drawer of the mold 105 106
when taken altogether. If the line has, for
Instance, five spaces, the movements of the
wheels WIH have the following effect on the
production of the spaces: Betore the casting
of the first space the row of perforations HI

which corresponds to a space, has the effect,

through the medium of the finger 103 and of

the lever 101 102, of placing the piece 78 in

position to abut. At the same time the pawl
164" is so moved that the wheel 51 is turned

but as the wheel
53 has been previously tumed four teeth by

~the action of the row of holes 1 of the regls-
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tering-band the movement ot the wheel 51

will have no 1nfluence at all on the thiclkness
of the abutting device taken altogether. and the

space which will then be cast will have a thick-
ness greater than the normal one by thirty-one
unities. - For the fifth space after the wheel
51 will h&vo turned one tooth for each of the
previous spaces the two wheels will be, the one

with respect to the other, in such ap051t10n_
that they can be brought nearer together to

‘the extent of one unity. The total thick-

ness of the abutting device for the drawer
of the mold will thus be diminished to the ex-
tent of one unity, and the fifth space produced
will not be more than thirty unities over a
normal one. If the line had more than five
spaces and less than ten, the rotations of one
tooth ot the wheel 51 h*'om the sixth tooth,
and generally from the tooth for which there

1s produced the diminution of one unity of

correction, to the tenth tooth would no longer

have any ‘LCtIOI] on the total thickness of the
abutting system, because the wheel 51 has only
nine TOIWal’dll’lO‘ teeth, and the steps are so
fitted that the Wheel 51 can be moved in re-
spect to the wheel 53 and in the direction of
the arrow beyond the initial position of no
separation to the extent allowed by the said

nine teeth without changing for that the total

thickness of the abuttmcr system. It may
even happen that there is no separation of the
disks 51 53 from the very first tooth. Such is
the case for a line in which the total correction
can be exactly divided by the number of spaces.
Then the wheel 53 is not used for the justifica-
tion. Inthiscasethe posﬂslon of no separation
occurs when the first space is cast and is main-
talned up to the end of the line, even if it
comprises as many-as ten spaces, regardless
of the fact that the wheel 51 is still turned

one tooth at each space. In the lines which
have more than ten spaces it mwht occur that

The rows 6f holes 1 and. 11 of‘

158 160, Fig. 7, by means of a link ¢

e

the justification requires for eaeh space a cor-
rection of more than eight or nine unities, and
then there would be a great difference o+
thickness between. on the one hand, the ten
first spaces, the only ones between WhICh A0
cording to the method revealed by the previ-
ous p%tent the justification correction should
be dealt out, and, on the other hand. the qm,ceq
beyond the tenth one, which w Ouit be of Ui
normalsize. The coml_)omtmn would then have
a defective appearance, because a 1)H1L of cach
hne would scem to be closer than the other
part. According to the present invention

I—

~this defective appearance of the composition

1s avolded by adding automatically by means
of a mechanical device & namber: o .of tni-
ties—for instance, five unities at the eleventh
and following spaces in any line heving more
than ten-—so that these last spaces arc ob-
talned with a thickness which is five unisices
of justification greafer than the normal one.
Of course these corrections of five unities

are taken into account when the band i Hey

forated to suitably detem]me the heles 1n the
rows Land II. As in practice in the o1 cater
number of cases the number of unities of jus-
tification to be dealt out is about one-half the
total number of unities which can be disposed

of, the result will be that the ten first snaces
which receive the correction of ]u%ihhu...u Oh

will usually differ but very little from the fol-
lowing spaces obtained by the present inven-
tion, so that all the spaces of the line will ap-
pear equal to the eye. The mechanical plant
usec to obtain this result comprises the steps
of the wheel 98 and of the disk 98*. The lat-

ter 1s connected with the pawl-carryine lever
%XK/{.

The action of these parts on the abutmnw SYVS-
tem is as follows: When for the eleventh
space the lever 160 moves toward the left to
remove the retaining-pawls from the wheels,
the link 98*** imparts to the disk 98* a cer-
tain rotation. The result is that the steps of
the disk 98™ and those of the wheel 98 in-
crease by four unities the total abutting
system for the drawer of the mold 105: but
as on account of the movement of the lever
160 the pawls 161 move away from the justi-
fication-wheels the latter move back into their
Initial position, and thus act, seeing what the
position of the wheels 51 and 53 is the one in
respect to the other, to widen by 0.1 miili-
meter the abutting apparatus generally. "Ihe
result is that the spaces to]lownﬂ

‘_1151 Le DLH
one are widened to the extent of 0.5 milli-
meter. For all the spaces beyend the tensh
one the moving back to the left of the lever
160 1s repeated each time before the ca

of a space, so that the pawl 164" can no longer
have any action on the wheel 51 after the
tenth space, and the disk 98* is moved for-
ward again each time, producing the positive
correction of 0.5 ml]lmmtm on the 11011. ng
spaces up to the end of the line. L:Lt- ohe end
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~combination of a toothed disk, a pawl

of each line as soon as the finger 162 1s moved
by the passage of the row of perforations 1V
of the registering - band the lever 160 1s
brought back to the riecht by well -known
means to again coéperate in the obtaining of
the first spaces of the following line up to the
tenth one, and the disk 98™ takes again and
lzeeps the position co ‘

rresponding to the normal
thickness of the spaces.

I elaim—

1. In a machine of the class described, the
combination of acommutator, contactson sald
commutator, a contact-segment adapted to be
rubbed by certain of said contacts, a second
contact-segment so arranged as to be rubbed
by certain of said contacts, a third contact-
segment adapted to be rubbed by all of said
contacts, an electromagnet connected to the
first-mentioned segment, an electromagnet
connected to the second and third mentioned
segments, disks controlled by sald electro-
magnets, a space-casting mold, and means for
regulating the width of the mold according to
the positions of said disks.

2. In a machine of the class described, the
eNnYAg-
1ng said disk, a second disk, a mold tor the
casting of spaces, means for regulating the
wicdth of said mold according to the position
of said disks, and a connection between the
pawl and said means, whereby the pawl acts
upon the first-mentioned disk each time the
sald means begin to operate.

In a machine of the class described, the
combmatlon of a plurality of toothed dlbhs., a
perforated band, means controlled by perfo-
rations of the band which correspond to the
beginning of each line for turning one of said
dLSkS means controlled by a perforation of
the band which corresponds to each space, for
turning a second of said disks, a mold for the
casting of the spaces, and means for regulating
the width of the mold according to the posi-
tions of the disks.

4. In a machine of the class described, the
combination of a disk revoluble in one direc-
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tion, a second disk, means for oscillating the
latter after a predetermined number of spaces
have been cast, a mold for casting spaces, and

. means between the disks and the mold for

controlling the latter.

5. In a nmchme of the class described, the

combination of a disk always oriented in one
direction, a rotary disk, means for oscillating
the latter after a predetermined number of
spaces have been cast, a mold for casting the

spaces, and means for regulating the width

of the mold accordlno‘ to the pos1t10ns of said
disks.

6. In a machine of the class described, the
combination of a plurality of rotary disks

" each having a level face, projections formed

on another face of each of said disks, means
for independently rotating the above-men-
tioned disks, and an additional disk always
oriented in one direction and having inclined
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steps on one face and uniform steps on the

other face, all of said disks being placed in

juxtaposition to form an abutting plece of
variable thickness.

7. In a machine of the class described, the
combination of two rotary disks, each having
a level face, uniform steps on another face ot

each of said disks, a rotary disk having a

level face and inclined steps on another face,
a rotary disk having a level face, and uni-
form steps on another face, means for sepa-
rately rotating the above-mentioned disks,

and a disk always turned in the same direction

and having inclined steps on one face and uni-
form steps on another face, all of said disks
being adapted to be placed one against an-
othm to form an ‘Lbuttmo plece ot variable
thickness. |

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

MAURICE WEHRLIN.

Witnesses:
Maurice Roux,
Avuagustus K. INGRrAM.
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