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UNITED STATES

PATENT OFFICE.

FERDINANDO TOMMASI, OF PARIS, FRANCE,

IMPROVEMENT IN HYDROSTATIC AND ELECTRIC TELEGRAPH CABLES.

Specification forming part of Letters Patent No. 343,539'%, dated October 14, 18733 application filed
| November 20, 1872.

To all whom it may concern :
Be 1t known that I, FERDINANDO TOMMAST,
of the city of Paris, Dep“l,rtm ent of the Seme

in the Republic of I‘lanee have invented an

Improved Hydro- Electric C%blu and inproved
apparatus ‘In connection ﬂl@l’*GWIﬂ} of which
the following is a specification: |

Suppose a pipe, of any diameter and length,
to be filled with a liquid, and to have ‘bt 1’[].5

extremities two movable plstorns of equal bore;

turther, that the pipe is curved until both ex.
tremities are brought close to cach other, and
that the pistons are united by an oscﬂlatum
lever common to both, so that one opem’cozt

acting at the same ume onn both oscillating ex-
tremities of the lever, may Jower one 01 the
Ppistons while lifting the other., Suppose, also,

that, previous to the stroke of the leBl the
hqmd has been compressed in such away ﬂmt

relatively to the resistance to be overcome to
displace the liquid with a given speed, this
liquid can no longer be eompws}sed nor the
capacity of pipe Whmh holds 1t be 111@1*0&50{1

liverything being thus arranged, it is incon-
testable, first, that the pressure ex u cised upon
the descendmn piston is communicated imme-
diately to the whole mass of liquid contained
1n the pipe and to the ascending piston; see-
ond, that the liquid will occupy in the su,.,mld
]]Ibt()]l as much space as it has vaecated in the
first; third, that the speed of this displacement
will be in 1)1 oportion to the active power of the
operator, or of any other auxiliary power at his
mmnmud

My hydro-electric cable is hut a natural ap-
plw.-;btlon of the above data. In prmmlﬂe, 1t 1S
a pipe filled with liquid, and working under
the conditions above set forth.

The following desecription will set forth the
manner 1in w]uch the reciprocating displace-
ments of this hquid operate to set in motion
ordinary electric telegraphing apparatus

My hydro-electric cable is compo%cd of an
‘optional number of small pipes of pure copper.
They are collected in bundies or sheaves, are
coated with gutta-percha, and inclosed in cork
cylinders or wahets pl% 2 end to end, these
cylinders being tightly compressed by m CAILS
of a coating eomposed of strong tarred hemp
rope %pphed m crossed spires. These ropes

or cords may be replaced by iron or steel wire

coated with tarred hemp or other suitable ma-
terial. The cork cylinders or jackets might
also be suppressed, if deemed demmble—-‘tm
example, if 1t be consldered more advantageous
to have a strong than a lieht cable. The 111-
side diameter of these small pipes is from the
one-twelith to one-eighth of an inch, (two to
three millimeters,) ‘md the outer diameter from
one-eighth to one-sixth of an inch, (three to
fowr and a half millimeters.) They are drawn
in one piece, and without any welding in the
direction of theu length. Iach end piece may
have alength of e1nht hundred and twelve feet
six inches, (two hundred and fifty meters;) but
whatever m: ay be their length, they are screwed
end to end inside of a smail (N“]llldu or cluteh-
box tapped in the interior, and are afterward
copper-soldered, The Small cylinders or clutel-
boxes are also made of pure copper. As tothe
number of these small pipes, there are as many
couples of pipes in the cable as there are dis-
patches to be simultaneously forwarded or re-
cerved.

IFigure 1, Sheet I, is a ]}]{m view of a tele-

Lphmﬂ appﬂtmtnb embodymmg my mvention,
dv mm to a scale of twenty-five one- hundredths,
Fig. 2, Sheet I, is an elevation of a cable made
according to my invention, drawn full size.
g, 2%, ‘Sheet L, 1s a section of same. TFig.
ST Sheet 11, is an elevation of clectro O-MAaNIPu-
lating qpp“bmtm arawin toascale of five-tenths.
If1g. 4, Sheet 11, is an elevation of relay appa-
mhm dlﬂWll to ‘L scale of five-tenths; and Fig.
7, Sheet 111, elevation of hydraulic 1)1( S8,

A 111(11(,.;1tes a Morse’s manipulator; B, pile;
C, tap; D, tap; E, electro- 111&1111)111.?1)131]10 appa-

atus; ; I‘ ]wdl anlic press; (&, basin to receive

the water discharged from the hydraulic press;
H, pile; I, space Detween the two correspond-
ing telegraph-offices; K, relay apparatus; 1o,
])11@ y M, Morse’s receiy u N, electro-magnet;
0, lwel ; 1, electro- 111&,*:-11{,;‘( Q R, ver tical
pump 1}%11‘6]8 5 T, hor izontal pump-barrels;
U, picce depuulellt upon the two pistons S
.ﬂud 1, and which, 1n moving from left to right,
comes 1n 0011ta,0t with screw V; W, Spiml
spring; X, union-joint; Y, tap; Z Wuﬂhted
plece or pmte Al electnc bell or alarm

Iigs. 2 and 2% show, 1 elevation and sec-
tion, a cable containing four pipes, and conse-
| quently suitable to the simultaneous expedi-




113

fion or reception of two dispatehes. These
pipes are entively filled with distilled water,
freed from air and mixed with aleohel.  Each
couple ends on one side in the electro-manipu-
lating apparatus, Iig. 3, and on the other side
in the relay apparatus, Ifig. 4. The vertical
pump-barrels Q and R , If1g. 3, and those placed
horizontally, S anl T Ifig. 4, ave also {illed
with the samewater, W]lldl ‘[omm consequently,
two liquid veins, one of which beoins ander

the vertical ]ll\ﬂ)]l( and ends wnder the loti-
zontal piston », the oﬂler begmmuge under the
vertical piston R , Al ez 1{1111“ ander the hori-
zontal piston 1.

When by means of an ordmary manipu-
lator—1or example, Morse’s, A, ]1“ 1—the
carrent of the pile B (same .llguw) 1s passed
into the electro-magnet N, Ifig. 3, the lever
1mmediately torees piston (@ to lower and pis-
ton R to rise.  The effect of this maneuver is,
that piston N, IFig. 4, 1s pushed, while 1}1&‘[0]1
T 1s pulled, and Conauquenﬂv the piece U,
dependent on those two pistons, moves from
lett toright, and comes in contact with screw V.

Vihen by means of the aforesaid manipu-
latorthe corentot pile B, I'ig. 1, passes through
the electro-magnet 12, Ifig. 3, the lever O at
once compels piston R to lower and piston Q
to 1rse.  The effect of this maneuver is, that
piston T, Iae. 4, 1s naturally pushed, uhﬂe
piston S ] 1.5-, pu]led consequently 1)1e@eUmm* S
in the opposite Gn_wtlon—-—ﬂm‘[ 15, from right to
left—and- breaks the contact with the screw V.

Piece U and serew YV, Fig. 4, bemg the two
poles of a local pile wnneuted with an ordi-
nary apparatus of telegraphic reception, (dial,
Morse’s, Huguey’, &e.,) 16 is obvious that the
carrent ot this pile, being alternately inter-
cepted and renewed, will work that apparatus
in the ordinary eoudltlons

Each one of the two pump-barrels ¢ and R,
g, 3y tias a tap placed in front of the ]mm-
fron where the pipe of the cable ends.  (See
Jand D, Fig. 1) soth taps are united by
means of a beut pipe to a single pipe, and to
the junction or union-joint \ IFig. 5, of the
hydraulic press. When ﬂlue are no dis-
patehos to be forwarded, tap Y, I'ig. 5, and
taps € and D, Ifg. 1, are turned on.  The
welght with which | piece Z, Fig. 5, is charged
then exercises an equal pr eq%me upon all the
liquid mass coutained i the pump-barrel of
the press, m the pump-barrels of both appa-

ratus, and m both pipes, and consequently on
the 111*«1(10 walls of thm pump-barrels and
pipes. 1t follows from this that it the weight
acting upon pieee 4, Ing. 5, is sufficient to
compress the water and mevease the capacity
of the pipes, so that the water needs no more
to be compressed, or the capacity of the pipes
to be increased under the pressure of the de-
scending piston, the oscillation operated by
the electro- nmmpulatnw apparatus, g, 3,
will be immediately transmitted to the relay
apparatus, Irig. 4, whatever the diameter and
length ot th_e 1‘)11’}0:-:; may be.  For this it will

he sufficient to close the taps Y, Tig. 5, and

9

taps C and D, Fig. 1, and to send successively
mto the Llu‘uonnﬂn“h N ana P, IFig. 5, o
current strong enonﬂh to enable thc electro-
111&{111%-“—0%(11 in its turn—to draw lever O
111@&111{“111{30114? in spite of the resistance op-
posed by the lnpmd column that must be dis-
placed thwu“h the effect of the oscillation of
that lever.

Piece U, Tig. 4, is only displaced the two
hundred and h[{_mth part of an inch, (one-
tenth of & millimeter.) This 18 suf'ﬂcieut for a
contact or an interruption. Idoth pistons »
and T, I'lg. 4, have a diameter of about one-
fourth of an inch (six millimeters) each.
Therefore the quantity of water displaced at
cach oscillation does not go beyond the vol-
ume of three cubie millimeters.

When taps Y, Ifig. 5, and € D, Ing. 1, are
turned on, the xmtel -Pressure on both ])hfmh
> and L is cqual. Then the piece U 15 as
mich subject to be farther off as neaver screw
V. In that case the spiral spring W always
keeps 1t at a distance from screw V, with
whiceh this piece can only come 1 contact
throngh the effect of the oscillations of lever
O, 11ﬁ. 3.

The function of the hydraualic press 1s not
only to preserve a constant pressure 1 the wa-
ter-pipes and apparatus, as I have above shown
1t; but 1t serves also to compensate automat-
1cally the variations ef volume that the water-
pipes and apparatus may undergo, according
to the changes of temperature. Indeed 1t 18
obvious that, when taps Y, I'ig. 5, and C D,
Irig. 1, are tmned o1, ﬂn., 111(310.:1‘36 01 the (hm-
11111’(1{)11 of the water ‘EOIHHIG can produce no
other result than the rising or lowering of the
piston of the hydraulic press.  Thence the vol-
ume of water contained in both pipes and m
the apparatus must always and foreibly re-
main the same. The clectric bell A, Ing. o,
calls automatically the office-clerk every time
the piston comes to the upper or lower extrem-
ity of 1ts course. The clerk, by giving passage
to a certain quantity of water m the first ease,
atd by eiving a few strokes of thie piston with
the feed-pump of the press m the second case,
sets the piston in its normal state.

Advantages with the hydro-electrie cable:
First, as many sunultancous dispatches may
be transmitted as there are couples of pipes
msule the cable i connection with the three

ond, the speed

apparatus above described. Sec
of transmission of caclhy dispatch can casily
exceed ten oscillations per second, and this
represents an average of twenty words per

minute.  Third, the rupture of the cable is not
to be apprehended, especially that resulting

{rom oxidation. A breakage produced by the
weight of a cable provided with cork eylinders
or thewr equivalent 1s almost impossible.
FFourth, any existing system of telegraphy may
be worked with cqual ;qmed and precision—ifor
nstanee, a hlorse or Hugues system of dial.
l1 1fth, *‘1% the weight Iin the sea of a cable with

o1k *]m_.LCt does not exceed from forty to
(‘];___’;‘]lf"}' pounds per mile, the layving of it ix ex-




ceedingly easy.
ble case of a brefh]mbe, the place where the
rupture has occurred can be easily ascertained,
and, thanks to its lightness, the cable can bb

alsﬂy pulled on bo‘u"*d 2! slup to be rapidly re-
paired. Seventh, at an expense of about sixty-
tour pounds for e\"‘ery four furlongs, (one thou-
sand six hundred francs per kilometer ,) two
sinultaneous dispatches may be fmw&rded
and each one of them with a speed of twenty
words per minute—say forty words per min-

ute—and that even if the length of the cable

be of two thousand miles, (fom thousand kilo-
meters.) The result is, th:;Lt at an equal ex-
pense, the hydro- electric eable gives a receipt
at least ten times larger than t]nt of ordinary
cables, and that the mpital expended in the
constrnctlon and laying is not liable to be lost,
as is often the case with ordinary cables.
Another advantage: The hydro-clectric ca-
ble can be constmeted so that, it required, it
may be worked like an 01*{1111%15? electric cable;
without having, on that account, to make any

Sixtl, in the almost impossi- | modifications after it is Iaid.

All that is re-

- quired is, that, at the time of its construection,

the copper fplpe‘s are to be isolated by the
means in actual use to insulate the copper
wire of ordinary cables, and with equal care.
What 1 claim as my invention 15—
1. The combination of a system of double
hydrostatic signaling-tubes with the recipro-
cating arm mature of double electro-magnets at
cach end of the line, substantially as and for
the PUrpose here111bef0re set forth.

. The combination of the same with the or-
dinary receiving apparatus of the electrie tel-
egraph, substantially as hereinbefore set forth.

3. The application of metallic or electrically-
conductma tubes to a system of hydrostatic
signaling-lines, so as to enable such cables to
be employed either as mechanical or electrical

telegraph-lines, as desired.
I‘DRDI\TANDO TOMMARSI.

Witnesses:
JEAN BAPTISTE GIRARD,
Loms LOBW.
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