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Patent OFFICE.

GIOVAWNI CASELLI, OF I‘LOI»DNCE, lTALY

EMPROVEW’ENT !N TELEGRAPHEu APPARATUS

Specification forming part of Letters.

Patent No, 87,563, dated February 3,

1863.

To all whom it may concern :

Be it known that I, GIovARNI UASELLI, of

Florence,in the Kuwdom of Italy, have invent-
ed Improvements in the Coustruction of and
Mode of Working Telegraphic Apparatus; and
I doliereby declare thau the following isa full
‘and exact d(,scuptxou of the said mmntmn.
By this application of this invention the fol-
Iowing results may be produced—viz.; first, col-
ored Ietters or characters are obtainable upon
white paper direst Ly the line-current without
any local battery or relay, and fromn orviginal
writiiig in ordinary inlk; secondly, dlb[hbtdltb

may’ bo reproduced elther of the same size as.

:the originals or redueed, the character of the
-original writing being "at the same time re-
amul thirdly, dlﬁ‘eruxt messages may be si-

m ultdneom] y transmitted thronghasin nrle line- | n

wire; fourthly, telegrams written in Morse or
similar Gh‘ll’{lbtt‘l'b may be reproduced by elec-
-tro-chemical action.

In the accompanying-drawings, Figures 1

and 2 represent an instrument with its bat-:
teries complete or set up at one station, and

Figs. 3 and 4 represent a similar instrument

Wli;h its appliances as arranged for a distant:

station, the two instruments bemo connected
by means of a line-wire. Dum]s of certain
portions of these instraments are shown more
clearly at Tigs. 5, 6;°7; and 7%, as also in the
edge vlew, I‘lo S, aml the plan view, Fig, 9
A Bisga peudulum six feet in 1ennth, pro-
vided at its lower e\tlemm with a rectangu-
lar piece of iron, b, and a picce of lead 5 € \veloh ‘
ing twelve pouuds. This pendulum is mount-

(,d in a east-iron framing or standards, 0 D'E

F, to which it is Ltmched by a pen dent stiip
of thin metal, g%, or it may be sunply lmno on
a pivot.
-~ Kis a battery, the current of which passing
from tho positive pole + arrives at the button
1 follows
the'wire d d, and after having tmversed amag-
netic apparatus, M, retarns “to the Dbutton N.
The current thunce p%ses through the cable
O to the poiut ¢, Fig.2, where it is dl\’lded into
two condueting-wires, which terminate at the
small copper- pl&tu ] and &', 'The pendulam
A B, being in the position shown in the draw-
ings, (bhat is, midway between two fixed elee-
‘tro-magnets, H and 1,) the carrent will be in-
serrapted at the said plates of copper ¢ and o/,
~Wwhich arg mounted epon pisces of wood or oth

colls of the electro-magnet I.

er insulating material; but so soon as the pen-
dulum (being made to deviate from its perpen-,
dicular position) follows the direction of the.
arrow ¢* ¢®if will, on arriving nearly at the,
end of its’ course, cause the armn fw to press.
against the ivory button g, which is carried by
asmall pendent Jever, and thereby, through the
forward movement of thatlever, esmblish eon-
tact between a spring, &, and the plate a.- The
current will nowpursue its ¢ourse through the
wire s 8 to the magnet H, and having passed
through the coil surrounding that maguet it
will pass up throagh the wire i1 to the spring

my.and through the stud.n/ and lever ¢} to the

framing C F D E; theuu, to a wire screwed to
the fmmmo at 2 I‘lg , and throngh the cable
O 0to the butLon / 11 ig. 1, and Dack to the
egative pole of f'the‘ b_‘att-ei'y K, through the
conducting-wire F. Ifthe pendualui be car sed
to advance in the opposite direction the arm f
W will act upon the button ¢’, and the current
from the battery K will then pass through the
Thus by.causing
the pendulum to.be delected to the right or the
left it will, so soon asitarrives at the end of its
course, be firmly retained by the attraction of
one of the electro-magnets, H or I, the magnet-

“ismof which reaets apon the picce ot iron b.

The wooden box P I, Fig. 1, contains a
cloclk-work movement or OI‘dm‘wy regulator,
Pr.” The length of the pendulum of this reg-
ulator is 'uhustul in such a manner thag it~
makes somewhat less than two oscillations dur-
ing the time that the large pendaiom A B is
making only one oscillation.

" The umult of the battery I, starting from
the positive pole -+, passes through the elec-

“tro-magnet M, and thence, tlu‘ough the cireunit-

breaker or commutator I/ and wire p*, to the
spring ». Iivery time that the metal stud s,
by tlie -oscillation of the regulator-pendulum,
touches the spring u the uu‘rent passes into
the wire 1", by which it returns to the battery
L. The successive currents given oft at each
double oscillation of the 1e°uht01 -pendalum

‘magnetize tlie electro- umwnet M, which, by at- ’

tr Lctmo the iron lever t-'lllbhllltb breaks' the
Lll‘Chlt of the b%ttery Ix' he resuiting demam

lum A B to mu, by its own. orzwwy md it b(,-‘
ing afterward attracted by the maguet I re-
maing at rest a fraction of a second and again
falls by the coustantly repeated action of the
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regulator P/,
A B is thus maintained for any des1re€1 length
of time.

It may be Lem'uked that the action of this
regnlator would be much more simple if, in-
stead of employing the battery L for the pur-
pose of breaking the circuit of the Bastery K,
this were eﬂocted directly by the pressure of
the pin s upon the spring « by attaching the
wire 7 » to the insnlated piece I* but long ex-
_ perience has shown that the action of the com-

mutator M, being very prompt.and rapid, the

oscﬂlatxons of the lar ge pendulam A B were
by this means more regular and isochronoeus.

In order to arrest atplefmue the movement
of the pendulum A B it is only necessary to

- turn to theleft the small lever 17, Fig. 1. The
circuit of the secondary battery L bemo“ thus
broken permanently, the pendulum remains

“ixed by one or the other of the two magnets,

H I,-according to whether its last oscillation

was to the nuht or the left.

When it is desired. to stop the action of the
instrument for a long time the lever Q Q is to
be raised by bringing it to the position of the
dotted line. - 'This movement of the lever pro-
duces two results—it stops the pendnlum me-
chanically, citherto the ughborleft, and bréaks
the circuit of the battery K. In order per-
feetly tounderstand thisr esult reference should
be had to Fig. 2, and also to Fig. 7%, which re-
presents the said méehanism in plan view.

The double lever p p, which i is bung on the
pendulum Ly the pivot 9/, is held in Its hori-
zontal position by the spring r, and near its
extr emities, which are hook- shaped, it carries
two ivory studs ¢ ¢. Yhen the pendulum is
retained to the right or the left by the action
of the magnets ITor I,if the lever Q be raised
one of the extremities of the lever pp will take
into the stop-piece ¢, and by being hooked onto
it will keep the pendulum in its oblique posi-
tion ; atthe same time the ivory stud ce¢, bear-
ing upon the spring m, will move it aw ay from
themetal pin#/, and interrupt the currentcon-
ducted by the wire ¢ 4. The same battery K,
which maintains, as has been oxplained, the
movenient of the large pendulam A B, serves
also :to establish telegraphic commumc‘mon
between the two corresponding stations. As
soon as either of the electro-magnets H 1 ceases
to retain the pendulum the current starting
fromthe pole - of thebattery Kisconducted to
the button 3,and asitcannot pass out through
the wire d 4 it enters the cable O O; w hich is
composed of four copper wires cov ered with
caoutchoue. The current passes ont of the
cable by the wire 3, Fig. 2; thence through
the copper leverz,

through the wire 5 tothelever ¢'. ¥rom this

lever it passes by means of the wire Linto the
eable O O, out from thence by the button 1, Fig.
1,and aft;erhavmg passed through the battel y
7 again enters the line-wire, which conductsis
to the apparatus, Fig.4,situateat the othersta-
tion, After having produced.in this machine |

‘The oscillation of the pendualam -

the stud nyand-lever g, and’

the offects about to be described, it 1eturns
through the earth to the plate p [, I‘w , and
throuc>h the button 2 returns to the negatlve
pole of the battery K.

In order to show clearly the eﬁectb produced
by the line-current at the receiving-station ib
is necessary -to refer to certain p‘lrts of the
machine not yet explained.

The movement of the pendulum A B is trans-
mitted by means of the link W to a lever, ¥
¥, which rocks upon a fulerum, z, supported
in beariugs attached to a bracket of the main
framing. (See the denached sectional view,
Fig. 7, cand side view , Fig. 5.) This levery

‘ carrles the marking appfu atus, which consists

of the following parts: Two right-and-left-
handed screws, ] ', coupled end to end, and
mounted in a frame attached to the upper part
of the lever, form the shaft of aratchet-wheel,c,
which is keyed thereto. Thé lever y carries
also a pallet-lever, ¢ &/ «/, two limbs of which
embrace  the ratchet-wheel ¢, while the pend-
ent tail of the lever is sitnate between two
fixed screws attached to the main framing of -
the instrument. As, therefore, the lever y is . .
rocked on its fulerum 2 by the connecting-rod

-which couples it with thé pendulum A B the

tail ¢ will strike against one of the screws, ce,
which™ are intended to limit its movement,
while the palletsuw will communicate an axial
motion to the ratchet-wheel ¢, and through'it
to the screws bd’. Working into the threads
of these screws are the threaded caps ¢ ¢,
which are affixed to slides d @’ supportedv by
guide-bars ¢/ ¢/. These bars are in the form
of a rectangular prism, but they are rounded -
at their extxemltles to allow of their tarning

in their bearings in the frame A C, Fig. 5.

These bars will turn either to-the right or the
left, according to the direction in which the
pallet-leveris rocked, and will alternately raise
and lower the arms 0’ ¥/, Fig. 6, attached to
the slides & d’, which arms carry at their.ex-
tremities a pomt or sty]e, o . 1 are seg-.
mental tables.  (Showa in side view at Fig. 5,
and in edge view at Figs. 2 and 7.) These
tablds are made of tin, and are carried by a
bracket of the main framing. The eenter of
their arc is at the point a.

From the above detailed deseuptlun of the -
apparatus it will be readily understood that
when the pendulum A B oscillates the two
styles v o' will alternately rise and fall simal-
taneously, and that at the completion of each -
oscillation. of the lever y they.will receive a
lateral or shogging motion. . Thas the succes--
sive beats of the pendulum will cause the
styles alternately to describe upon’the paperor
other surface laid upon the segment-tables
parallel arcs of circles at o certain distance
from each other,  The number of teeth of the
ratchet-wheel ¢ and the piteh of the threadsof
the serews it is preferred so to argange that
this distance shall be about one sixty- fourth
of an inch, :

G H, Fig. 5, are counter~wcwhtsfo1 the pars
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pose of maintaining equilibrinm Letween the
two arms of the tever y y.

It now remains to observe the effect of the
line-current, which at each oscillation of the
large pendulum, Fig. 2, arrives, as has been’
shown .at the receiving-instrament, Fig. 4.
This current being positive, first meets with
the battery Z, Fig. 3, the poles of which are
turned in a direetion contrary to it. If the bat-
teries K, Tig. 1, and Z, Fig. 4, were of the
samz power, and if the line-wire were perfectly
insulated, the two epposite carrents wonld mu-
tually destroy each other; but as the battery Z
only has one or two elements, while the bat-
tery K is composed of a much larger number,
the vesult is that the line-current entirely de-
stroys'the other and is only slightly weakened
by its resistance. The current, after having -
passed to the batton 1, Fig. 3, enters the cable
O O, passes therefrom through the wire 1, Fig.
4, to the lever ¢/ ; ‘thence through a wire tothe
lever g and spring % and by the wire Z/, back
to the fever y y. It should be observed that
this lever is insulated from the cast-iron fram-
ing by pieces of wood 4. (Scen more clearly in
Fig. 5.) Trom the rock:lever y y the current
passesto the style »,and thenceto the segment-
table ¢ £, mounted upon the cast-iron framing,
and back again tothe screw to which the wire 2
is attached. This wire, after passing through
thecable O O, passes to the button 2, Fig, 3,
and again arrives at the earth throngh the plate

pl. Thecirenit being thus established between

the two telegraphic stations, the tivo iron
styles © 2 will remain electrified during the
whole time that they pass over and in countact
with the tin segment-tables ¢ ¢,# ¢, If the sur-
face of these segmeltits be covered with sheets
of paper steeped in a solution of ferro-cyanide
of potassium, the iron styles, being positively
clectrified, will decompose the suid eyanide
and trace lines of a light-blue tiut, which will
gradnally cover the whole surtace of the paper.
The coloring thus produced by the battery
placed at the other station can only be dis-
continued by the interruption of the line-cur-
rent. This takes place, as will be readily dn-
derstood, by the action of a strip of silvered
paper coutaining the message a fac-simile of
which it is desired to reproduce at the receiv-
ing-station, the message having been pre-
viously written therecn by wmeans of san ordi-

nary pen and ink.  This paper having been

placed upon the segment-table ¢ ¢, Fig. 2, no-
tice is sounded at the other station by a bell,
and the fransmitting awd receiving instru-
ments are seb in motion by the mechanism al-
ready described with referenceto Figs, 1and 3.

1t should be first remarked that when the
poiut v, (whick should be made of platinum,)
passes over the silvered sarface of the paper
without coming in contact with the written
characters, the current of the battery Keannot
cireulate in the line-wire. In fact,on starting
from the positive pole it passes to the but-

ton 3, Fig. 1, through the cable to the wire 3,

Tig: 23 passes through the brass lever Z, the
wire 2/, the doublelevery v, and the platinum
style v; thence through the silvered paper intg
the segmental piece ¢, through the cast-iron.
framing to the screw 2, enters the cable, passes
from it to the batton 2, Fig. 1, and returps to
the negative pole of the bafitery K. Butevery
time this style comes in contact with the ink-
lines, as that substance is a nen-conductor,
the electric ecdmmunication is interrupted, and
the current of thebattery K, not being able to
pass out on that side,-enters the line-wire, fol-
lowing the course aiready pointed out, and
passes to the receiving station where it pro-
duces the coloring of the chemically-prepared
paper. '

When the movements of the pendalams
placed at the two corresponding stations are
perfectly synchronous the arrangement of the
blue lines will'be identical with that of the
ink-lines forming the original dispatch. If

their movement were not perfectly synchron-

oug, the result would be that the eopy of the
writing would not have exactly thé same foruw
as that of the original;but it wonld be more
or less inclined to the right or the left, accord-
ing to whether the oseillatious of the pendu- -

lam of the receiver were slower or faster than

those of the pendulum of the transmitting
apparatus. . :

In order to maintain the synchronous action
ab the minimum fraction of a second, it is nec-
essary from time to time {o act upon the pend-
ulum of the regulator I', TMig, 3, so as to aug-
ment or diminish the duvation of its oscilla-
tions. This is readily effected by means of the
spring u, the pressure of whick upon the poing
s, fixed upon the pendulum of the regulator,
may be increased or diminished by the micro-
meiric screw v*, upon which is fixed the index
4. On turning-the button = of this serew the
index or pointer will pass over the divisions
of a graduated arc on the side of the box P P,
{but not shown in the drawings.)

If the pressure of the spring # be inereased
Ly turning the index some degrees to the right
the movement of the pendulum will be sensi-
bly aceelerated, and if, on the centrary, the in.
dex be moved to the left its movement will be
retarded. By this means, which is extremely
simple, perfect synchronism (which is an es-
sential econdition for the perfeet reproduction

‘of writings or drawings)is obtained ; butident-

ity in form between the characters of the origi-
nal and those of the copy is not the only con-
dition necessary for the perfect reproduction
of telegrams. The livesof the writing or draw-
ing must also be clear and well defined. Phis
is attended with difficnlties, especially when
the operation is carried on at great distances.
To obtain clearness in the reproduction of
pantelegraphic dispatches the action of a weak”
current in a contrary direction to that of the
line-eurrent is employed. This weak curreng

‘is developed from the battery I, Fig. 3, at each

interruption of the cirenit of the battery K,
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Fig. 1. It is not necessaryto explainin what |

manner this negative current froi the battery
L may be produced, as it has heen already
shown that the action of -that_batterg is only
prevented by the passage of the pringipal cur-
rent which starts from the other station. The
effect of this counter-eurrent is-'to depolarize
the iron style ', and immediately to arrestits
chemiecal action upon the surface of the paper.

In order simultaneously to transmit two dif-
ferent dispatches, the originals -are to be laid
upon the two segments of eylinders ¢ ¢ and ¢

t' of the insirament represented -at.Fig. 2.

The frietion of ths styles v v’ upoh thé surface
of the two dispaiches being alternate thelines
of the one cannot be confounded during their
reproduction with those of the other, and they

are reproduced: separately and at the same’

.time upon the ehemical papeis placed upon
the segmentsof the instrumernt shown at Fig. 4.

From {he foregoing deseription the instru-
ment Fig. 4 would appear to be the receiver,
- and the instrument iig. 2 the transmitier.
It must, however, be 7emarked that the two
instraments are similar in constraction, that
the only difference between that which trans-
mits and that which receives the telegrams
being that in the one the position of the lever
7 (a8 in Fig. ©) I+ warued to the left, while (as
in Fig. 4) it is tu.ned to the right, In order
to transmit dispatches from the instrument
Fig. 4 to that shown at Fig.2 it is only req-
uisite to place these levers z in an inverse
position aud to change the styles, those which
glide over the originals being made of plati-
- nnm, and those which toneh the chemical pa-

pers of iron.

" 7 1In order to produce telegraphic copies of a
size less than that of the originals a duplicate
of the apparatas carried by the bracket M M
must be provided and set up on a bracket ab
N N, onthe right-hand side of the instrament,
the duplicate apparatus being similar to that
shown, {with the exception of the bell appara-
tus 1,) but of smaller dimensions. Supposing
the segmenial piece ¥ ¥, Fig. 7,-10 have a ra-
dins of five inches and the ratchet-wheel ¢ to
have eighteen teeth-—if it were vequired to re-
. duce the breadth of the eopy of the dispateh
Ly one-sixth—the radius of the new segmental
piece must be four inches, and the wheel ¢ muast
have fifteen teeth. In this case by employ-
ing the apparatus at the right side of the in-
gtrument as the receiver, telegrams on a re-
duced seale would ULe obtained, reproducing
faithfully thie form and proportions of the orig-
_inal writing. This arrangement might be of
great utility, especially between stations situ-
ate at great distances apart, as the electric ac-
tion being concentrated apon & surface of less
extent, the dispatch will be well marked and
legible, even supposing the line-current to be
- much weakened. ‘

The bell or signal apparatus B, Figs. 2 and
4, can oniy work while the pendulums-A B of
‘the two instruments are stopping, provided

that the levers Q) Q are placed in the ire.
tion of the dotted lines.

On pressing with the finger upon the stns
O of one signal apparatus it is easy to follow
upon the drawings the course of the current
of the battery K, in order to arrive at the
magnet of the signal apparatus at the other

“station.’ - .

Tigs. 10,11, and 12 represent an apparatu
whieh is added to that above described in or-
der to obtain copies of telegrams previously
written with & pen-in Morse’s characters on
metallized paper. A band of tinned or silvered
paper. about four inches broad, and which may

‘be even a yard in length, is laid over a eylin-
- der, A B, Fig.10,which is mounnted on a shaft,

¢ d, and turns by the action of a weight, e.
The rotation of this drum is governed by stops
or pallets ¢ f/,working the teeth of au escape-
wheel attached to,the-cylinder A B. At the
side of the iron standards C D E F of the re-
ceiving and transmitting instrument, and afa
distance of about three feet therefromis placed
the apparatus here described, the twoconduet-
ing-wires b* » of this apparatus being con-
nected to the points x and 2 of the instrument
Figs. 2 and 4, The connecting-rod g g, which
is about three feet long, is attached to the
pendulum A B instead of the rod 10, which is
detached from the apparatus.

On putting the pantelegraph into action in
the ordinary manner, the bar b 4, Figs. 18 and
11,will receive a reciproeating movement from
a segment-rack, ¢, which has a rocking move-
ment corresponding to that of the pendulum.
At the same time the segment-rack s gearing
inte rack-teeth on the bar h 4, the points v @’
will fall and rise alternately by the action of
the double lever #,which is mounted in brack-
ets attached to the barhk i, and strikesagainst
the serews m m. Tiis lever« is connected by
means of a horizontal .24, o ¢, with two reck-
levers, #' h‘, which carry, respectively, the
styles v o/, Figs. 10 and 11. The pallets ¢’ /7,
worked vertically by the lever G by comingin

contast with the stop-pieces a a,will allow the.

eylinder A B to turn by intermittent motions
to the extent of about one-sixth of an inch un-
der the points v 7', o ’ ’
If on the periphery of the wheel A B a met-
allized sheet has been placed bearing an origi-
nal telegram written in Morse’s characters
traced in pen and ink exactly upon parallel
lines at a distance from each other of about
one-fifth of an inch, and a strip of paper satu-
rated with a solution of ferro-cyanide of po-
tassinm has been placed upon a similar cylin-
der sitnate at the other station, the result will
be that every time the platinum point gliding
over the surface of the tinned paper comes in
contact with the ink:-lines the eurrent of the

battery K will pass to thie other station and
reproduce faithfully upon the chemically-pre-

pared paper. wound upon the periphery of the
cylinder-A B-all the points and strokes comy
posing the disnatei,
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In this manner a most exact copy of tele-
grams written on Morse’s plan may berapidly
obtained. _ :

Having now set forth the nature of my in-
vention of improvements in the construction
ofand mode of working telegraphic apparatus,
I wish it to be understood that

I claim— :

1. The combination of the spring i, and the
micrometric screw v*, with the pendulam of
the regulator P, substantially in the manner
hérein shown and deseribed.,

2. The employment of the marking device

consisting of the oscillating lever Y, serews b b,
slides @' ', styles v v/, and tablets t %, or their

cquivalent parts, combined and operating to--

gether substantially as herein shown and de-

seribed; with the pendalum A B, as set forth.

\

3. The employment of the copying device
consisting of the segment-rack s, bar ki, levers
W' Wy styles v o/, and intermittent drum A B,
or their.equivalent parts, combined and oper-
ating t gether, substantially as herein shown
and described, with the pendulum A B, asset
forth. :

In witness whereof I, the sail GIOVANNI
CASELLI, have hereunto set my hand and seal
this 5th day of July, in the year of our Lord
one thousand cight hundred and sixty-two.

GIOVANNI CASELLL [L. 8.

Witnesses:

Gro, HuTrrow,
DAvID FULLER,
Both of 60 Rue de Chaussed D'anting Paris.




