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To ali whown 1t may concern:

Be it known that I, Istpor Kirser, a citl-
zen of the United States, residing in the city
of Philadelphia, county of Philadelphia,
and State of Pennsylvania, have invented a
certain. new and useful Improvement 1n
Telegraph Systems, of which the following
1S 4 speelﬁcquon

My invention rclates to a system of teleg-
raphy, and relates particularly, though not
exclusively, to telegraphy over a long Tine or
cable, or any circuilt or conductor having
oreatl capacity.

My invention resides 1n a telegraph system
whereln the received 1impulses are power ful
of relatively short duration, and sharply d
fined, particularly when transmitted over a
line or cable having great capacity.

My invention vesides in a system in which
positive and negative i1mpulses are trans-
mitted over the line or cable in such manner
that at the receiving end of the line or cable
the received impulses are relatively power-
ful, sharply defined, and of relatively short
dumtlon such 11111:}1115@8 being employed to
affect or control a suitable 81011‘111110 1nstru-
ment or translating device.

My invention resides in a telegraph sys-
tem whereln positive and negative nmpulses
are transmitted over the line or cable 1n such
manner that either the ascending or descend-
ing portion of a current wave is relatively
%f@ep that 1s to say, in such manner that
cither the increasing or decreasing portion
of a received current wave shall increase or
decrease relatively sharply or suddenly.
And at the receiving end I employ 1n con-
nection with the line or cable a converter or
transtformer in whose secondary circuit there
is induced by the sharply rsing or shmp]y
falling portion of a rveceived current wave,
a relatively powerful and sharply deﬁn(ﬂ
impulse, so powertul, in fact, as to be capa-
ble of eﬂﬁmently and satisfactorily affecting
or controlling a relay, whereby a siphon re-
corder, and kindred apparatus may be dis-
pensed with. |

By. the system herein described, positive
and negative impulses succeed edch other on
the line or cable and at the recelving end a
current wave dies away or decreases very
rapidly, and particularly so as compared
with the building up or increase of the cur-
rent wave. E‘lCh portion of each current
wave causes an impulse in the secondary of
the transformer, the impulse m the second-

ary corresponding to the slowly rising part
of the current wave, being relatively Weak,
while the 1mpulse cor respondmg with the
rapid dying away of the impulse is rela-
tively powerful and sharply defined and of
opposite direction. It follows, therefore,
that for both a positive and negative current
wave 1mpressed upon the line or cable there
are produced 1n the transformer secondary
first, a weak impulse, followed by a strong
sharply defined 1mpulse of opposite direc-
tion. And when considering a line impulse
of one polarity followed by_ an 11111:)1115@ of
the other polarity, there are produced in the
transformer secondary four impulses, the
first and third being weak, while the second
and fourth are powerful and sharply de-
fined, the first and fourth being of one direc-
tion, ‘and the second and tlnrd of opposite
direction. | |
My invention resides also 1n an improve-
ment 1n the art of transmitting intelligence
telegraphically, which consists 1n impressing
1mpulses upon a line or cable 1 such manner
that at the receiving end there shall be pro-
duced powerful and sharply defined 1m-

‘pulses capable of affecting or controlling a

relay or other suitable device.

For an illustration of one of the forms my
invention may take, and of means for carry-
ing out my improved method, reference 1s to
be had to the "LCCOII’IP‘LI])HI]“ drawing, 1n
which :

Figure 1 15 a dla.gl"amnmtlc view of cir-
cuits and apparatus involving my invention
and for carrying cut my improved method.
Fig. 2 1s a graphic illustration, by way of
e\%mp]e only, of a received line or cable
mmpulse.  Fig. 3 1s a diagrammatic view of
a modification of relay and connections.

In the drawing, A and D represent sepa-
rated trangmlttmﬂ and recelving stations
connected by a submarine or other cable C,
or by any other suitable circuit or conuuctor

At the transmitting station A, % 1s an op-
erator’s key connected in circuit with the
source of energy b and the primary p of a
transformer 7 whose secondary winding s 1S
included in cireuit with the windings e and
' of polarized relays or pola,rlf*ed electro-
magnetic switches whose tongues or arma-
tures ¢ and ¢ are electmmlly connected to-
oether and connected with the line or cable

_. C The tongues or armatures ¢, ¢* are noi-

mally spring retracted into enaaaement with
the contacts ¢ and ¢* respectwely f and f%
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travel of the tongues ¢,

e

are suitable stops, the length and time of
ot being made as
long or short as desived to control the im-
pulses impressed upon the line or cable in

cdesired manner. DBetween the COIlt‘iLt and

the earth & are connected the source of en-

ergy B and the wsmmnce . and, similarly,
between the contact ¢! and earth B are con-
nected the source of energy B! and the re-
sistance 71, the sources B and B being O] po-
sitely connected.

When the operator depresses his key %, an
impulse is induced in the secondary s caus-
ing the tongue or armature ¢, for example,
to be 1“etl*acted the relays or electro -mag-
netic switches bemﬂ pohnzed the other
tongue or armature &' is not attracted. The
tongu_e ¢ being separated from the contact e,
the source B 1s isolated from the line or
cable C and the source B* accordingly im-
presses current upon the line or cable. The
current 1n the secondary s is momentary
only, however, and the tongue ¢ immediately
returns 1mto enoaﬂement with ¢ with the re-
sult that the line or cable is again subjected
also to the source B.

When the operator opens the key %, a sec-

ond 11’.1’11:)111%.J but in oppomte direction, trav-
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_ ]ected also to the source B
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40

48

o0

9

GO

- trative only and
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erses the windings ¢ and ', and this time
the tongue ¢* 1s attr acted, while ¢ remalins in
contact with e. In consequence, the source
B* 15 1solated from the cable C and current
irom source B 1s impressed upon the line or
cable. "The tongue ¢* 1mmediately returns
mto Gnﬂaou'nent with the contact ¢*, how-
ever, and the line or cable is then agaln stb-
With this
apparatus, or transmitting ap-
paratus produ_cmg a likke result, there 1s nor-
mally no current on the line or cable. When
one of the tongues ¢ or ¢' 1s attracted the
Iine or cable is subjected to a source of en-
eregy with a resultant flow of current over
the line or cable and at the receiving end the

potential or current rises relatively slowly !

as 1llustrated, by way of e&ample merely, by
e, 2, Wher the portion ¢ of the current
wave g/ increases relatively gradually. Upon
restoration of the tongue to normal, how-

ever, the cable 1s again subjected to botlh |

sources B and Bt and the current 1nstead of
dying away gradually dies away sharply or
quickly, as represented by the portion 4 of
the current curve ¢. Then, when the oper-
ator’s Ley /e 18 opened, an Jmpu]se 0L OPPO-
site direction 1s 1mpressed upon the cable and
al the receiving end a second current wave,
but of opposite 1301,.11*11:3?, gradually rises and
quickly diminishes as in the case illustrated
n Kig. 2.

1t 1s to be understood that Fig. 2 is 1llus-

that T do not WlSh to be

limited 1n any manner thereby or by the
theory of action or operation advanced.
It would seem that upon the return of a

f
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1814’}? tongue to ifs contact,
the cable into communication wibh botli
cources B and B, that the rapid dying
away of the cable impulse may be consider edl
to be a rapid discharge of the cable, such dis-
charge being acceler ated by the second source
of energy Wln.ch being of opposite pelarity.
may be considered to draw or suck the n:,,.;lblt_,
charge from the cable, thus making the im-
pulse fall rapidly.

At the receiving station D, the received
11110. or cable uupdlcse% traverse the primary

P of a transformer T, such primary P hav-
mg conductive connection to earth i,
through conductor <. The tranformer T is
pre efer: bly a step-down transformer, that is,
the secondary & has fewer meolut]fm% OF
turns than the primary P. In circuit with
the secondary S is a polarized relay R, showii
unblased, or may be any other suitable trans-
lating device or :lmtmm@nt

The slowly msing portion ¢ of a curve
such as g, of Fig. 9 causes 1 the secondary
S a relatively weals 1mpulse of current, since
the time required to rise to a given ampli-
tude 1s relatively great. When the cable
charge falls, however, as represented by the
portlon iy 1t falls mpldly as mdicated and
causes a powel tul 1impulse 1n the swoncmi y
>, such 1mpulse being shaiply defined and of

thus throwing

'1ehtnelv shorter dumtmn, and ot opposite

direction to the earlier and wealker unpilse,
Then, when the key % 1s opened at the dis-
tant tmnsnuttlnﬂ station, an 1mpulse of op-
posite polarity is ZI]HPILQSSP(] upon the cable

- and the slowly rising part d of that impulse

of opposite pohrlty causes a weak and Tela-
[Nely long 1mpulse In the 5@0011(1&13?" > and
of a pola 11t’5f or direction the same as the
preceding short and powerful secondary im-
pulse. Then, the succeeding rapidly dimin-
ishing portion % causes a short powerful 1m-
]:mlae 1N (}ppo%lte clirection in the secondaiy
S.  In other words, for each complete op-
eration of the key i (closture and opening)
there e are four 1mpulses produced in the sec-
ondary 5 of the receiving transformer, the
first 1mpulse relatively ]011{1 and we: IL, the
second 1mpulse 1datwo]y short and power'-
tul and GL opposite polarity; the third 1m-
pulse relatively long and weak and of the
same polarity as the second impulse; .;11'1{'1
the fourth impulse short and power _Eul, and
of 2 polarity opposite to the third 1111pul%L
Lssuming the relay I to be unbiased :

Shown,, and its tongue or armature 7 nor-
mally 1n engagement with the stop m, the
first impulse, long and weak, may be of such
polarity as to only hold the tongue 7 more
firmly 1n contact with the stop m. The suc-
ceeding powerful impulse of opposite polaz-
1ty, however, will attract the tongue 4 mto
engagement with the contact «, where 1t
will remam. This closes the civeuit inelud-

" 1ng the source of energy ¢ and the sounder,
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recording device, relay, or any other suitable
instrument M. |
pulse is of the same polarity as its prede-
cessor and merely holds the tongue 7 the
more firmly against the contact m. The
fourth impulse 1s powerful, however, and of
opposite polarity and causes the tongue 7 to
veturn to stop m. Thus, the tongue ;7 fol-
lows the movements of the key % and dots
and dashes may be produced by the 1nstru-
ment M.

If the relay R is unbiased, as shown, the
instrument M may be either biased or un-

e

biased; and if the relay R is biased, the relay |
or device M in the local circult 1s polarized ‘ LOVen n 1
| trically transmitting intelligence over a line

and unbiased.

In Fig. 3, the relay R 1s assumed to be
connected 1n circuit with the secondary S as
shown in Fig. 1. Here, the relay R 1s a
biased relay, the tongue j being biased to a
position midway between the contacts m and
n. The tongue 7 1s connected through the
winding of the second relay R*' to a point
between the sources of energy » and <, the
source v being connected to the contact n,
while the source w 1s connected to the con-
tact 7. The tongue 7* of the relay R* 1s un-
biased and rests normally against the con-
tact m*', In this case, the weak secondary

impulses do not move the tongue 7 ot the

relay R into engagement with either of the
contacts m or n. The powerful secondary
impulses, hiowever, cause the relay tongue 7
to engage the contacts m and n alternately.
This causes momentary energizations of the
relay R! causing its tongue to move 1nto en-
sagement with the contacts m* and n*, and
to remain in contact with the one or the
other until a succeeding 1mpulse of opposite
polarity. The tongue 7' and one of the con-
tacts m* or n' then control a local circuit
such as shown 1n Fig. 1.

While I have shown a local circmut con-
trolled by the relay R in Fig. 1, 1t 1s to be
understood that such local circuit may be
omitted and the reproduction of audible,
visible or other signals may be made directly
by the tongue 7 or otherwise used to control
their production. And while 1 have shown
the transmitting apparatus as involving a
transformer ¢ with a key % 1in the primary,
1t 1s to be understood that any other suitable
arrangement may be employed for energiz-
ing the windings ¢ and ¢! for short intervals,
or to cause the sources B and B* to be con-
trolled as described.

By the system hereinbefore described, 1t 15
possible to secure an abruptly changing cur-
rent at the receiving end of the line or cable
though subjecting the line or cable to «
relatively low electro-motive force. This 1s
articularly advantageous in the case of sub-
marine or other cable telegraphy where, to
seenre a correspondingly abruptly changing
current at the receiving end, would require

The third secondary 1m- |

l

Pty —— L — e ——— ) T

that the cable be subjected at the transmuit-
ting end to a very high electro-motive force,
indeed higher than cable practice permts,
because of dangers of puncture or break-
down of insulation or other effects following
the use of high electro-motive torces.

What I claim 1s:

1. As an improvement 1n the art of elec-
trically transmitting intelligence, the method
which consists 1n 1mpressing a current upon
a line, causing said current to gradually rise,
causing sald current to diminish rapaidly,
and deriving from said line current a signal
reproducing current.

2, As an improvement 1n the art of elec-

or cable having great capacity, the method
which consists 1n impressing current upon
the line or cable, allowing the current to
oradually rise, causing said current to di-
minish rapidly, and deriving from said cur-
rent signal reproducing current.

3. As an improvement in the art of elec-
trically transmitting 1ntelligence over a hine
or cable having great capacity, the method
which consists 11 1mpressing current upon
said line or cable, allowing said current to
oradually 11se, causing said current to rap-
1dly diminish, and mduectively deriving from
sald current signal reproducing current.

4, In a telegraph system, the combination
with a line conductor having great capacity,
of means for impressing upon sald linea
current gradually rising at the receiving
end, means for rapidly diminishing said cur-
rent, a gradually rising and rapidly dimin-
1shing 1mpulse representing a character, and
a signal reproduecing instrument contrelled
by said received current.

5. In a telegraph system, the combination
with a line conductor having great capacity,
of means for impressing upon said lme a
current eradually rising at the receiving
end, means for rapidly diminishing the re-
ceived current, a gradually rising and rap-
idly diminishing 1mpulse representing a
character, and a signal translating instruo-
ment controlled by the received current.

6. In a telegvaph system, the combination
with a line conductor having great capacity,
of means for 1mpressing upon said line a
current gradually rising atthe recelving end,
means at the transmitting end for rapidly
diminishing said received current, a gradu-
ally rising and rapidly diminishing impulse
representing a character, and a signal trans-
lating instrument controlled by said re-
celved current.

7. In a telegraph gystem, the combination
with a line conductor having great capacity,
of transmittine apparatus for impressing
upon said Iline a current impulse 1ncreasing
and diminishing at widely different rates
at the recerving end, said impulse represent-
ing a character, and a signal translating
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1nstrument controlled by the received cur-
rent,

3. in a telegraph system, the combination
with a line conductor havmo great capacity,
of transmitting apparatus ~ for IMpressing
upon sald line “conductor a current increas-
ing and diminishing at the receiving end at
Wlde]y aifferent rates, a signal blﬂnslatmﬂ
mstrument, and means for 111{:hwtwely -

pressing ener gy of the received current upon |

said signal translating instrument.

9. In a telegraph system the combination
with a line conductor hfwuw oreat capacity,
of transmitting ‘ll)p‘tl"“liﬂ% for 111’11:)10551110
upon said line. conductor & current lncreas-
ing and diminishing at widely different rates
at the recelving enf‘lj a relay, and means for
inductively mmpressing the received current
upon sald relay.

10, Ina telegraph system, the combination
with a line conductor havnm great capacity,
of transmitting appar atus  for 1MNPressing
apon said line “onductor current Gmdua]ly
increasing and rapidly diminishing at the
I'ecelving end a relay, and means for in-
dm,twdy 11111)1(,&511’10 the received current
upon said relay.

11. Ina telemaph system, the combination
with a line or cable having great capacity,
of transmitting appar atus for 1M Pressing
upon said line or cable a current mmpulse
mereasing and diminishing at widely differ-
ent rates at the receiving end of said line or

able, sald mmpulse Lepresent'ng a character,
and a si gnal transiating Instrument con-
trolled by the received current.

12. inatelegraph system the combination
with a line or cable having great capacity,
of transmitting appavatus for LM pPressing
up{m said line or cable current inere ASING

and diminishing at widely different rates 2t
th(,, recelving end of said line or cable e, a s1g-
nal t""amlatmb instrument, and an inductive
connection between said line or cable and
sa1d signal translating instrument.

15. In a telegraph system, the combination
with a line or mb]e nm*mﬂ great capacity,
of transmitting )pmatns for IMPressing
pon said line or cable a current 11111:::115@
increasing and diminishing at Wldely diftfer-
ent rates at the receiving end of said line or
cable, said 1mpuise representing a character,
and a rela y controlled by the Teceived cur-
rent.

14. Inatelegraph Systeil the combination
with a line or cable hamﬂﬂ areal, capacity,
of transmitting appar atus for IMPressing
upon said iine or cable current increasing
and diminishing at widely different rates at
the recervinge end of said line or cable, a 1e-
15 2y, and an inductive connection between
said line or cable and said relay.

15. Inatelegraph system, the combination
with a line or cable hamng oreat capacity,

of tmnsmlttmﬂ apparatus for impressing

- upon sald line or

me upon said line or ¢

. tmn with a line or

983,240

cable a current impulse
oradually increasing and rapidly diminish-
1ng at the receiving end of said line o cable,
said mmpulse repr LS{,l’lf,lllﬁ a character, and 2
signal franslating instrument controlled by
the received current,

16. In atelegraph system,the combination
with a line or cable having great capacity,
of transmitting appar atus for 1 Pressing
upon sald line or cable current nladually
mereasing and rapidly d]]lﬂl}]&h]n“ at the
receIving “end of said line or c cable, said cur-
rent 161)1@5611&1’1*’} a character, and a relay
controlied by the received current.

17, Inatelegraph system,the combination
with a line or cable lmvmi} great capacity,
ol transmitting dppamiub for HNpressing
upon said line or cable current oradually
mereasing and rapidly diminishing at the
recelving “end of said line or cable, a signal
b :‘Ell%thlll“ instrument, and an 111{111@1%
connection between said line or cable and
said signal translating instrument.

18. In a ide*’rmpb systen, the combina-
tion with a line or cable having great capac
ity, of transmitting ﬂplmmm&, for 1111131{385-
g upon said hne or cable current gradually
inereasing and 1 1p1dly {hnmu%hmﬂ al the
recelving “end of sald lime oy mble, A relay,
and an inductive connection between said
lime or cable and said relay.

19. in a telegraph system, the colbina-
tion with a line or cable Imvmo great capac-
1ty, of transmitting appar atug tm LINPress-
able current increasing
Jnd ciminishing at widely different rates
at the receiving end of said iine or cable,

said current representing a character, a con- |
dmiwet connection Jfl{)lll sa1d lime 01 cable

to earth at the recelving end, and a sional
translating mstrument controlled by the re-
cerved cuuult

20. in a telegraph system, the combina-
tron with a line or cable ha \mw oreat upac
iy, of transmitting apparatus . for INPTess
Ing upon saxd line or cable current increasing
and amninishing at widely different rates
at the receiving end of said line or cable,
sald current lelLbGll[lH“ a character, a con-
ductive conncction from said line or cable
to earth at the receiving end, and a relay
controlled by the received current.

21. In a telegraph system, the combina-
tion Wlth a lime or cable having greaf capac-
ity, of transmitting apparatus for 1M Press-
g upon said lne or cable current increasing
and diminishing at widely different rates
at the receiving end of said line or cable,
a conduetive cennection from said 1111{3 or

cable to earth at the receiving end, 2 sig-
nal translating mstrument, and an 111(11 clive
connection between said line or cable and
sald siognal tra 115Lmzw instraoment.

99. In a te]cumml systemn, the combina-
cable lmwng great capac-
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ity, of transmitting apparatus for impress- |

ing upon said line or cable current increasing
and diminishing at widely different rates
at the receiving end of said line or cable,
conductive connection from said line or cable
to earth at the receiving end, a relay, and
an inductive connection between said line
or cable and said relay. '

23. In a telegraph system, the combina-
tion with a line or cable having great capac-
ity, of transmitting apparatus for nmpress-
ing upon said line or cable a current grad-
ually rising and rapidly diminishing at the
recelving end of said line or cable, a con-
ductive connection from said line or cable
to earth at the receiving end, a signal trans-
lating instrument, and an inductive connec-
tion between sald line or cable and said sig-
nal translating 1nstrument.

24, In a telegraph system, the combina-
tion with a line or cable having great capac-
ity, of transmitting apparatus for 1mpress-
ing upon said line or cable a current grad-
nally rising and rapidly diminishing at the
vecelving end of said line or cable, a con-
ductive connection from said line or cable
to earth at the receiving end, a relay, and an
inductive connection between said lhme or
cable and said relay.

25. In a telegraph system, the combina-
tion with a line conductor having great
capacity, of transmitting apparatus for 1m-
pressing upon said line a current increasig

and diminishing at widely different rates

at the receiving end, a signal translating
instrument, and means for deriving from a
received current impulse a plurality of 1m-
pulses to control sald signal translating in-
strument. |

26. In a telegraph system, the combina-
tion with a line conductor having great
capacity, of transmitting apparatus for im-
pressing upon said line a current gradually
increasing and rapidly diminishing at the
receiving end, a signal translating instru-
ment, and means for deriving from said re-
ceived current a plurality of impulses for
controlling said signal translating instru-
ment.

27. In a telegraph system, the combina-
tion with a line conductor having great
capacity, of a transmitting apparatus forim-
pressing upon said line a current gradually
increasing and rapidly diminishing at the
receiving end, a relay, and means for de-
riving from said received current a plurality
of impulses for controlling said relay.

98. In a telegraph system, the combina-
tion with a line conductor having great ca-
nacity, of transmitting apparatus for im-
pressing upon said line conductor positive
and negative impulses, each impulse increas-
ing and diminishing at widely different rates
at the recelving end, and a signal translating

>

instrument controlled by the recelved im-
pulses. |

99. In a telegraph system, the combina-
tion with a line conductor having great ca-
pacity, of transmitting apparatus for im-
pressing upon said line conductor positive
and negative impulses, each 1impulse increas-
ing and diminishing at widely different rates
at the receiving end, and a relay controlled
by the received 1mpulses.

30. In a telegraph system, the combina-
tion with a line conductor having great ca-
pacity, of transmitting apparatus for 1m-
pressing upon said line conductor positive
and negative impulses, each impulse gradu-
ally increasing and rapidly diminishing at
the receiving end, and a signal translating
instrument controlled by the received 1im-
pulses.

31. In a telegraph system, the combination
with a line conductor having great capacity,
of transmitting apparatus for Impressing
upon said line conductor positive and nega-
tive impulses, each impulse gradually in-
creasing and rapidly diminishing at the re-
ceiving end, and a relay controlled by the
recelved 1mpulses.

32. In a telegraph system, the combination
with a line conductor having great capacity,
of transmitting apparatus for impressing
upon said line conductor positive and nega-
tive impulses, each impulse gradually in-
creasing and rapidly diminishing at the re-
ceiving end, a signal translating instru-
ment, and an inductive connection between
said line conductor and said signal trans-
lating instrument, whereby said signal trans-

lating instrument is subjected to two weak

and to two powerful impulses for a pair of
positive and negative line impulses.
33. In a telegraph system, the combina-

tion with a line conductor having great ca-

pacity, of transmitting apparatus for 1m-
pressing upon said line conductor positive
and negative impulses, each 1mpulse gradu-
ally increasing and rapidly diminishing at
the receiving end, a relay, and an inductive
connection between said line conductor and
said relay, whereby said relay 1s subjected to
two weal and to two powerful impulses for
a pair of positive and negative line 1impulses.

34. As an Improvement in the art of elec-
trically  transmitting intelligence, the
method which consists in impressing posi-
tive and negative impulses upon a line con-
ductor, causing each impulse to rise gradu-
ally and rapidly diminish at the receiving
end, and deriving from said line current a
sional reproducing current. |

35. As an iImprovement in the art of elec-
trically transmitting intelligence over a line
or cable having great capacity, the method
which consists i1n subjecting the line or

' cable to a potential difference, whereby a
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current change occurs 1n the cable at 1its
distant end, and thereafter electrically
operating upon said line or cable to cause
sald current at its distant end to change at a
rapid rate, and employing said rapid rate of
change of said current to reproduce a signal.
36. As an mmprovement in the art of elec-
trically transmitting intelligence over a line
or cable having Gledt mpqmty the method
which consists 1n 111’111)16881110 a current upon
'Lh{_, lime or cable, causing said current to
oradually rise, causing “said  current to
Ltpldly dlﬂllﬂl‘lh and 1eplodt101110 a signal
1n response to the rapidly diminishing cur-
ult
As an 1mpr ovement in the art of elec-
tmca]]}f transmitting intelligence over a line
or cable having gre at
which consists in 1mpressing a current upon
the 1111(, or cable, causing said current at the
recelving end of said line or cable to rapidly

change 1 value, and mductively deriving |

from said 1 apidly changing current a 91011.:11
reproducing current.

38. In a te]eﬂ*m‘*:)h system, the combina-
tion with a line or cable havnw oreat ca-
pacity, of transmitting apl:)aratua COMpPIis-

ing oppositely dlfsposa;d sources of energy i |

1-...-.-*1.-'

communication with said line or cable, and
means for momentarily isolating one of said
sources oi energy, and associated receiving
apparatus comprising a signal fr 11151"11111@

1pa(31ty} the method '
| sources of energy, and associated |

083,240

instrument, and an inductive connection be-
tween said line or cable and said instrument.

39. In a telegraph system, the combina-
tion with a line or cable having great ca-
pacity, of transmitting : "‘Z)‘)(Ll“ltll% COMPLIs-
Ing oppositely disposed sources of enery oy 1M
communication with said line or 1ble. and
means ror alternately isolating ﬂld SOUTCes
of energy. and associated receiving appsa-
ratus comprising a signal tu anslating mstru-
ment, and an nuthlw connection between
satd Jine or cable and said 1nstrument.

40. In a telegraph system, the combina-
tion with a line or cable having great ca-
pacity, of transmitting appar atus COMPIIS-
g oppositely disposed sources of energy
in communication with said line or cable,
means tor momentarily isolating one of s aid
C(‘”H]]l“
apparatis comprising a signal transl an
1nsty ument.}, .«_111-:1 an inductive connection he-
tween said Iine or cable and said instrument,
sald ]1}16 or Cable having a conductive CON-
nection to earth at the receiving end.

in testimony whereot I have hereunto
aflixed mv signature in the presence of the
two subscribing witnesses.

ISIDOR KITHEE.

Witnesses:
Kreaxor T. McCarr,
AL I8, STRINBOCK.

r
fu e aln
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