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Io all whom zi?ﬁ-mcz,y concern: |
Beit known that I, ALBERT C. CREHORE, a

‘citizen of the United States, and a resident of
Tarrytown, in the county of Westchester and

State of New York, haveinvented certain new
and useful Improvements in Telegraphy, of
which the following is a specification.

- My invention relates to that class of tele-

- graphs known as ‘‘superposed-current ” tele-

IO

.15
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graphs, wherein the capacity of the line is in-
creased by transmitting one class or set of sig-
nals over said line by means of momentary
currents of short duration and sharply de-
fined or having a high rate of electromotive-
force change superposed upon currents hav-

Ing a slower rate of change and, generally
speaking, of longerduration, which latter cur-

rents will be hereinafter termed for brevity
““continuous” currents, while the portion of
apparatus through which signals are trans-
mitted by currents of the latter character will
be termed hereinafter the ““continuous-cur-
rent side of the system.” -

As my invention has a large field of utility
In connection with cirenits wherein the con-

~tinuous currents are employed in connection

30
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with Morse telegraph apparatus, I shall
hereinafter describe my invention as carried
out In connection with the Morse telegraph-
line. It will also be assumed in the follow-

ing description that the daration of each sig-
nal is determined by the length of time dur-

‘Ing which a succession of pulsatory currents

flows, although, as well understood in the art,
the transmission of signals on the pulsatory-

graph may be e

Tected by the use of two pul-

- satlons separated by a space of time during

40

~which no pulsatious ilow, a single pulse mark-
ing the beginning and another pulse the end
of the signal or character. |

- Telegraphs of this general class have never

proved entirely satisfactory in operation, and

- a great source of difficulty has heen the fact

45
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that the distributed capacity of the line has
the effect of causing the pulsatory eurrents
todecrease rapidly from the transmitting end
or point where the source of pulsations is lo-
cated to the receiving end of the line, and in
order to maintain the necessary current at

- the receiver end for operating the receiver it

is necessary to employ currents which become |-

current side of a superposed-current tele-

| Again, the ability to use asmaller condenser o

according to my invention is of value'in per- 1co .

rapid'ly lzxt'ger'as the produet of the resistance

and the distributed capacity of the line in-

creases; but if the pulsatory current exceeds

a certain value there will beinterference with

the continuous-currentrelay on aceount of the

proportion of total current passing there-

throngh. Moreover, the presence of the nec-
essary condenser-shunts in such systems in-
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troduces another disturbing factor, because =

the larger the current the greater the reaction

‘of the condenser and consequent tendency of

the same to disturb the working of the other
parts of the system. If there were no dis-

tributed capacity to the line, it would be POS-
sible by raising the voltage to produce the

desired current at the distant end, and the
current at the transmitting end would then be

the same as at the receiving end, even though
there are a large number of intermediate sta-
tions; but if there is distributed capacity. -

along the line between each station, as in

70.. S

practice, this causes the transmitting-current

to increase and the received current to de-

crease at a surprising rate, so that the maxi- o
carrent falls below the re- -

mum allowable
quired limit, - |

One of the purposes of my present inven- =
tion is to increase the limit of pulsatory cur-
rent which it is permissible to use, thereby =~ =
Increasing the length of line or the number =

of stations which can be operated. . -

-

30'- | 3:';; .

- Another object of my in'vention{is_t'cl)_'-mé,]é:'e o
1t possible to use smaller condensers than
have hitherto been employed in systems of

this character. In this way the addition of .

.a large number of condensers to the Morse

line will have less disturbing influence on

the Morse working, while, moreover, the cost -
of equipment of the line is very considerably =~

9-0'_.;'. .

reduced. This freedom from disturbanceis

through its disturbing effect 18- very small.

| an espeeclally important factor when thecon-
denser in‘question is in the shunt around the
‘Morse key, since the practicable limit of con- o
denser capacity which may be used in this
location without detection by the operator L

mitting currents of lower frequenecy to be R
used upon the line, and hence the system may
be worked with less tendency to inductive -

disturbances upon neighboring lines.

‘r .
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- wave form and in the various condenser--

o

There are other praetieal advantages re-
sulting from my invention which will be ex-

-'_nemenced in werkmg mld need not be further

dilated upon.

‘Myinvention consists, subsbanmally, inem-
, -ploymg for the puleatory-eurrent cenerator
~ of a superposed-current teleﬂ'raph one of a

character adapted to generate a sine-wave

‘electromotive force and in employing in con-

junction with the pulsatory current of sine-

~ shunts used in the system a suitable value

of inductance or reactance adapted tobalance

- as near as may be the impedance of the con-
‘denser, as hereinafter described. Pulsatory

systems as heretofore organized have gen-

erallyemployed pulsetory generators depend- _-

~ing upon the making and breaking of circuits
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containing induction-coils and ba,ttel 1es.

-pulsatlone thus produced depart conmdembly
from a sine wave, and hence the use in such

by the interposition of inductance.
“tice the inductance which furnishes the re--
actance for balancing the reactance of the

systems of a balan cing-coil or reactance would

be of practically lltble good, since waves dif-
fering from a sine wave do not, either theo-

retically or practically, permit the im pedance
of the condenser to be balanced or reduced

In prac-

condenser may be afforded in some cases by

coils of electromagnets employed forareceiv-
‘ing part of the system—as, for instance, by
the coils for the pulsatory-cuarrent receiver—
- as would be the case where said receiver is
35

in a condenser-shunt around the continuous-
current receiver or other: portion of .the cir-
cuiit having Smbable mdne&mee

o -plefemblv wound with the proper number of

40
" actance.’
- for the pulsatory-car rent side of the system

turns of wire to give them the necessary re-
In obher cases, as'when the receiver

. is in other relation to the circuit, a supple-

- -mental induetance or reactance ba.la,nemu or
- be-used in the shunt-circuit with the con-

counteractuw the eendensel reactance would

~ Qenserand whether said shunt be around the

~ _ continuous-current receiver alone or the con-

~ tinuous-current transmitter alone, or both.

isemployed.

Theinductance maybe furnished by any form

‘of coil; butin general I preferto employ 4 spe-

clal fm'm of mducbanee coil. Itis difficult in

which are necessarily involved when any coil
‘Thelossin thecondenseris qulte -

~ small and may be ordinarily neglected, and it

. might seem, given the problem of ﬁndmn‘ a
. coil to balanoe three microfarads at one hun-'
dred and fifty cycles, easy to find a coil which
~would reduce the condenser-shunt to a few
- ohms.
] hundred and fifty cycles requires an induct-
ance of about .37 henries; but trials such as
1 have made have resulted at the best in se-
" euring a condenser-shunt measuring not less

] 6o

To ba]anee three microfarads at one

‘The

o In thiscase
o1t is obvmue that the receiver-coils will be

i the iron core. |
‘that it may De used at all points on the lme-';.
where current may sometimes be ten and

sometimes one hundred mllllamperes, where-
as if it were of the form in which the react-
| ance would. vary with the current it would
‘be obvious that the balance for the condenser-
reactance might be o'ood at some pomts and
'bad at others

practice to approximate the theoretical bal- |
~ . ance, because the theory neglects the losses

'wwen quantity of iron and copper.

rents sufficiently constant in value.

707,830

one hundred and twenty-ﬁve ohms will do,
which is still a great advantage in the opera-

tion of the system over a shunt which with

the condenser-line would be, say, three hun-
dred and fifty-four ohms. 7The coils might
be made by winding insulated wire in a cml

of sufficient size to produce the required re-

actance without iron; but this would not be

| desirable, because the resistance of the coil

and the amount of copper required would be
too large.

core, the size may be n‘reatly reduced for the

same reactance, and if the magnetic circuit
of - the core 1s completely closed by iron the

largest reactance may be produced with a

parent resistance of such a coil for alternat-

ing eurrents is much greater than its ohmie

resistance for direct currents and depends
largely upon the amount of iron used.

For the pnrpose of a balancing leaebanee
| employed in a system of telewaphy in the

manner above described it is desirable that

the coils should maintain their values of ap-

parent resistance and reactance asnearly con-
stant as possible for all values of working
current.
quired fixed reactance to eounterbalanee the
oiven .condenser at a determined frequency
they should also have a comparatively low
apparent resistance.
not all be satisfactorily attained in the forms
of reactance just mentioned—for instance,
the closed-magnetic-circuit type of coil does
not maintain the apparent resistance and re-

If the coil is wound upon an iron

70

75
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The ap- -

Qo

Moreover, while furnishing the re-

05

These conditions can-

100

actance for different values of working cur--

dactance consisting of a cml weund on .a
sbralfrht iron core whlle itin a measure satis-

{ies the requirement of constant resistance

and reactance for all values of working cur-
rent requires an undue amount of materla,l

I find, however, that the disadvantages of one
and the advanbafres of the other may be se-

cured by using a coil wound upon an iron
core whose magnetic cireuit is practically
closed, excepting for the presence of a small
air-gap or interruption in the continuity of
- Such a coil has the advantage

In the accempanvmrr dla,w ings, Figure 1

__-.5howe asystem of ‘superposed-current teleﬂ’-

raphy in which my invention may be em-

-pleyed and which has arrangements of re-

ceiving and transmitting eppmatus devised
by me and more. pa,rbleularly described and
claimed in another application for patent
filed by me. Fig. 2 illustrates the applica-

An in-

105
1I0Q
-
120 |
s

130

tion of my invention to a superposed-current

o than one hundred and ten ohms. II_l practice | telegraph apparatus ot modified form. Fig.
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3 shows the appljeatiou' of my invention to a |

system wherein the transmitters for the two

[D

‘sides of the system are arranged in another

relation to one another and to the cireuit.
Refel ring to Kig.

clrcmt each station eqmpped with pulsatory-

| oument and continunous-current apparatus.:
In practice a very much larger numberof sta-
tions might be employed, “and at intervals
on such circuit, if desired, stations equipped

-~ with (301113112111011% eumenb appa,mtus only

20

30
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-might be employed, as indicated in Figs. 2
In the system illustrated in Fw‘ 1
the continuous-current and pulsatory-cur-
-rent receivers are arraunged in shunt relation-
to one another, this bemﬂrone of the arrange-

and 3.

ments which may be employed when it is de-—
sired to equip a line with a large number of
way-stations having pulsatory current and
continuous-current apparatus as more par-

ticularly deseribed in my pending applica-
tion filed by me of even date herewith, Serial
3 18 the receiver for the contmu-'
ous- current side of the system, and in this
case is typified by an ordmary Morse re-
- celver adapted to operate after the 01d1nary |

‘manner employed in Morse telegraphs.
receiver for the pulsatory-current side of the

No. 79,385.

"The

system, (indicated at 4,) may be of the ordi-

nary short-core neutml type used in super-

posed - current systems of telegraphy and
adapted to respond to the pulsatory current.
The receiver is prefembly, however, of the

polarized type in order that it may more

- readily respond to the action of the pulsatory

~current.

| 40

45

“branch having reactance tothe pulsatory cur- |

.50

Therelays control thelocal circuits
of receiving instrumentsin the ordinary way.

" In the shunt or branch with the receiver 4 is
a condenser 8, employed for the purpose of
- practically opening the branch in which the
- receiver4is placed to the flow of the continu-

ous currents, and at the same time allowing
the passage of the pulsatory currents, whleh

are designed to operate dlrectly or 1nd1rectly'

upon the receiver. The receiver 3is in the

rents, which Teactance may be afforded by

the cmls of ‘said receiver, and which react-.

ance also operates to force the pulsatory cur-
rents into the condenser branch containing

the receiver 4. A mnon-inductive resmt&nee-,

shunt 9 is also provided, as described in my

55
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application Serial No. 79,385, already referred
to, to act asashuntto the relav dand afford a

shorl: circuiting or diverting path for the dis-

charge of the condenser 8, thereby avolding a

K l{lck” inthe receiver 4. Thls non-mductwe-
- resistance-shunt aids in permitting the pulsa-

tory currents to flow more freely to stations
more distant from the pulsatory-current gen-
erator. 'T'he continuous-current fresnerators

~ which might be dynamo machmes, are indi-

cated by the numerals. Oneofthese might be

used ateach end of the line or section of line,
- sald machines being connected, so that their

1, L have shown a number

tory-current generator. For a generator in
a system employmﬂ' my- present invention:I
use one adapted to generate a sihe-wave elec-

 tromotive force and prefer to employ an al-

70

ternating-current dyna,mo for: the  purpose. |

current generator is prowded at each end of
the line.

only will be used at a time, that at station A

In practice, however, one of them

In the system shown in Fig. 1 a pulsatory- -

being shown as in use amd as connected to

the line through a switching appliance 24,

while that at station W is disconnected by

switching appliance 24, leaving, however, the.
two generators 5 at opposite ends of the line
connected to the circuit through switching

The tmnsmwber for the con-—“-
tinuous-current, side of:the system is shown

appliances 25.

in this diagram as consisting of the Morse

80

key 2, adapted to open and elose a condenser-

shunt around a suitable inductance 12, while

the key 1 for the continuous-current: mde of

the systemn opens and closes the cireuit .
through - said ‘inductance 12, which latter
serves to stop the flow of the pulsatory cur-
rents overthe circuit during the continuous-

These.
keys1land 2 are here shown in shunt relation .

95
pulsatory-current side of the system by cut-

current transmission by the kéy 1.

to one another. The key 2 operates on the

90

ting the reactance of 12 into and out of the

clreulb

actance of the condenser Sand inductance 12

Kach key has its circuit-closer 15
provided with a supplementary contaect 16,
and said contacts are connected together, so
that when both swifches are elosed the re-

100 |

will be removed from the circuit, and there-
fore theimpedance at way- stamons notin use
will be so reduced that when the arrangement
of receivers shown is employed the system

ros

may be worked through a very large number_. SR

of stations.

In the opeiatlon of the sysbem -as shown o

the pulsatory currents employed in: transmit-

110

ting from any station circulate over the whole
system and through any apparatus in cireuit

or not shunted.

“With the arrangement of

devices shown said pulsatory currents flow - .

through eaeh branch containing - a condenser-

S and recoiver 4. In the dlaﬂ'ram the switch

115

15 for the continuous-current side of the sys-

tem at station V is opened and that ‘for the B
pulsatory current side at‘station A.. The re-

ceivers 3 and 4 maintain their relamonb tothe 120
circnit at all stations and the pulsatory cur- =
rents, controlled by transmitter 2 at station
A, operate upon the receivers 4 at all statlons,- I

the action of the key being simply to open
and close the shunt around the inductance

12,

employed in transmitting signals.

125
Similarly any key at any station maybe - =

In the -
shunts containing the eondenser 8- and re- '
ceiver 4 the reabtance of said condenser isby =~

a snitable construction of the receiver 4 bal- 130

anced and counteracted by the counter re-—:._'_-;'

actance afforded by the coils of said receiver.

The inductance of this eoil, the capacity of .-

polarities shall conspire. 6typifiesany pulsa- | the condensel and the flequency of the sine-




a

10

. wave cunent are related tc one another, - so'
- ~that the product of the inductance and the

capacity by the square of the frequency is

~equal toone divided by 47% or approximately

.025.  When this relation of inductance, con-

denser capacity, and frequency 13 employed

in the condenser-shunt containing the re-

~eelver on the pulsatory—ct rrent side of the
system and the generator is of sine-wave type 1

many of the difficulties heretofore existing in
superposed-current telegraphs will be found
to disappear. .There may be a practically
uniform adjustment of the receiving appara-

‘tus for both sides of the system, with libtle
necessity for change of such adjustment, and

" it will be found that a large number of way-

~ stations may be included in the circuit with-
- out requiring an extremely high electromo-
-~ tiveforcefor the pulsatory-current generator

20

_ __..30

employed in the system. chreover by the

.employment of a ba]ancmﬂ-lnductance the
proportion of alternating current which will
“pass through the continuous-current relay
will be very materially reduced, thus making

it possible to use a much larger amount of
alternating current oun the line without dis-
turbing effect upon the continuous-current
relay. Theoretically the same result might
be accomplished by increasing the size of the
condenser; but this is ob;jectlcnable, because

1t would be at the expense of the Morse work-

35

ing and add greater cost for equipment.
In the arrangement shown in Fig. 2 the

stations A U W are equipped with pulsetcry

. but the
pulsatory-current generators 6 insteed_ of be-

and continuous current apparatus;

ing connected to the circuit and having their

o 'l-ﬁ-;pulsaticns.mcdiﬁed by shunting an induct-

40

- ance shunted into and out of ¢ircuit are com-
bined with ‘a suitable continuity-preserving
transmitter 2, adapted when on its back stop !
- to complete a connection around the pulsa-
‘tory-current generator 6 and when on the

front stop to break the shunt through the

pulsatory-current generator into the circuit.

~ Station U is similarly-equipped with a trans-
-~ mitter and pulsatory-current generator, said
-~ . transmitterand generator heldm prechcel]y'
- . 'the same relation to the circuit end to an in-
ductance and condenser as does the trans-
mitter 2 in the arrangement shown in Fig. 1.

_._Iu Fig. 2 at the termmel stations the tr \01S-

LT mltter is'in a branch from the condenser to

. earth and the key 1 is in the connection

- .. “the generators 5.

through an mducmnce 12 with earth through

- to prevent pulsations in the generator 6 from

j - being short-circuited to earth

. "the inductance 12 has the sumlar funection of

preventmﬂ' the current of generator from be-
ing short-circuited to eerth Several way-
“stations B C V are also shown on the cir cuit,

each being equipped with a continuous-cur-

rent appar atus, compr ising the receiver 3 and

key 2. The receiver 3is shunted by the non-

inductive resistance 9 and by a condenser 8.

R The condenser affords a peth for the pulsﬂ', 3

| and thus increases the current in 4.
the proper coils are inserted in the condenser-

‘The mductence 12 serves’

At station U | ']
effect before the ©
evident, therefore, that there must be some

tory currents around the inductance cf' the

receiver 3, and the reactance of the condenser

“is balanced by the reactance of an inductance

12, which 1is of the preferred form already
desceribed. The condenser-shunt thus bal-

.anced may alsoextend around the transmitter
1, as indicated. When the circuit-closer 15
for transmitter 1 is closed, it is obvious that

there will be present at stations equipped like

stantially thesame character as that provided

by.the receivers in Fig. 1, so that each way-

station equipped only with continuous-cur-

‘rent apparatus may offer no more impedance
tothe pulsatorycurrents than those equipped
with apparatus for both sides of the system.

70

75

-station B three paths for the current of sub-

80

The case of the condenser-shunt around the

Morse key, station B, Fig. 2, differs from that

~of the shunt around ‘the rela,y 3 at station A
in that the receiver branch i1s-always closed,

while the key is sometimes opened. When

the Morse key is opened, the only remain-
ing path for the alternating currentisthrough
Sometimes there'is no load or re-

the shunt. |
tardation coil required in series with the
Morse key and in other cases it is required.
If the line has a large number of stations
with Morse relays, which are really equiva-
lent to load-coils, and also has small. dis-
tributed capacity, these coilsarenotrequired;

~but for the present purpose let us consider a

two-station line only where these coils are
used. It .is very objectionable to have the

working of the Morse key cause any effect
upon the alternating-current relay in the
line.

It will do this (with a certain adjust-
ment of the relay) if the value of the alter-

nating current flowing is at all disturbed by

the opening and closmn" of the key. IKor sim-
plification, suppose thet there is no line be-
tween the terminal stations, but that the cir-

denser around the keys. If an ammeter is

placed in the relay-circuit 4, the alternating-

current generator being centmuously in the

line, the current in 4 will rise when 1 is
cpened and fall when 1 is closed, the gener-
ated electromotive force being ccns_ta,nt.

_ _ This
result is surprising when first considered, as

key reduces the total impedance ot the line,

sle

95

ICO

105

“cuits have no belancmﬂ'-cclls with the con-

ITIO

115
‘it is natural to expect that the closing of the

When |

I2¢

shunt around the keys 1, it will be observed =
that when their mductence 18 lerfrer,_bhan the -
proper value the current in 4 rises upon -

“closing the key 1 and falls upon opening it.

This is exactly opposite from the previous
the coils were inserted. It is

125'

value for the inductance of the coils, which -

will make it noselble to operate the keys 1
without either increasing or decreasing the

130

currentinthe alternating-currentrelay. Thl‘i
is approximately the belancmcr value for the
| condenser and may be most accurately obh-
' mned by adjusting until no effect on the al-
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ternating current is observed.

- necessary to resort to vector diagrams, which

10

- Intermediatestations CV areshown provided.
with apparatus working on the continuous-
current side of the system only, although a

20

tion to one another instead of shunt relation.
Kach transmitter 1forthe continuous-current.
side of the system is adapted to make and

30

35

obtain when sine-waves are emp103 ed to ex-
plain this result.

Fig. 3 illustrates my invention as applied

to a clrcmt wherein the balanced condenser-

~shunt is employed in connection with the

transmitter for the conftinuous-current side

of the system and acondenser-shunt therefor

arranged in a relation to the receiver differ-
ent flom that shown in Fig. 2.
tions A, B, and W are pr omded with both pul-
satory and continuous - current apparatus.

largernumberof stationslike Corlike B might
be employed. 'The transmitters for the pul-
satory and continuous current sides of thesys-
tem are here shown as arranged in seriesrela-

break the shunt around a condenser 8, there-
by practically opening and élosing the cireuit

for the continuous currents, while each trans-

mitter 2 for the pulsatory-current side of the
system operates to make and break a shunt
around the inductance 12 of high reactance

and low resistance, thereby throwing said re-
actance into and out of the cirecuit, so as to
alternately permit the pulsatory currents to

flow and to stop their flow. This reactance
ordinarily being of low ohmiec resistance per-
mits the eontmuous current to flow readily.

It is obvious that with this arrangement of |
transmitters the pulsatory current ‘must flow

through the condenser-shunt 8 around key 1

40

. ance and the reactance of opposite sign pro-

50

atb sna,tmns A, B, and W and similar stations

‘whenever the ]{ey 1is opened during the proc-.

ess of transmitting a message by the contin-
uous-current side of the system, and the pul-
satory currents must therefore meet the re-
actance of the condenser 8. 1 therefore in
accordance with my present invention pro-
vide in the shunt with said condenser an in-
ductance 12’ of the character already de-
seribed and adjust it to balance by 1ts react-

duced by the condenser. The resistance of
the coil 12' has the additional funetion of pre-

| _Ventlnn' sparking at the contacts of the key 1.

55
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1t is obvious that my invention 1s applica-

ble to other arrangements of the transmitters

and reeceivers for the twosides of the system.
The generator 6 in the foregoing descrip-

tion is to be considered as typical of any

source of pulsating currents of sine-wave
type connected to a circuit in the manner
shown and described. It might therefore be
the secondary of a transformer the primary

- of which would include a sultable source of

pulsating electromotive force, and also, if de-
sired, a key for closing and br eaking the pri-
mary circuit, in whleh case the secondmy

would be connected directly to the branch i

In Fig. 3 sta~

-

It would be Y containing the condenser mstea(l of Lhronn‘h

the points of the transmitter.
The means for producing on the line a pul-

‘satory current of approximately sine-wave
form may obviously be of any kind, and, as
understood in the art, it might therefme be

a source of direct eurrent combined with

means for varving the resistance of the cir-

cuit for said source. The term ‘‘pulsatory-

current generator” is therefme to be under-

i stood herem as embracing any means for pro-

ducing upon the circuit puls&tory current of

the form or approximately the form deseribed.
What I claim as my invention is—
1. In a superposed -current telegraph, the

combination substantially as described of a

pulsatory-current generator adapted. to gen-
erate an apprommate sine-wave electromo-
tive force and condenser shunts or branches
around apparatus for the continuous-current
side of the system each said shunt having its
capacity balanced by inductance, as and for
the purpose set forth. | -

2. In a superposed-current telewra,ph the
combmatwn with an approximate sine-wave
pulsatory-current generator for the pulsatory-

current side of the system, a transmitter for
the continuous-current side of the system a

condenser-shunt around the latter and a, bal-
ancing - inductance in said shunt, sald in-
duet&nee, condenser capacity and frequency'

of pulsations being related to one anotheras

deseribed, as and for the purpose set forth.
3. In a superposed-current telegraph, the
combination with a pulsatory-current genera-
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tor adapted to generate electromotive force of -

the sine-wave type, a continuous-current re-
ceiver and transmitter, and a shunt to the
same containing a condenser and inductance
related to one another and to the frequency

ro5

of the pulsations in the manner deseribed to -
reduce -the impedance of said shunt as and

for the purpose set forth. |

. In a superposed-current system of teleg-
raphy, a condenser -shunt containing a re-
ceiver for the pulsatory-current side ot‘ the

IIC

system in combination with a pulsatory-cur :

rent generator of the sine-wave type, the fre-

quency of the pulsations, the reactance. of

the receiver and the capacity of the condenser

being related to one another as described to
increase the strength of current permissible
at the transmlttmﬂ‘ end of the line.

5. A superposed -current system of teleg-
raphy having a sine-wave generator for the
pulsatory-current side and shunts around the

115
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continuous-currentapparatusat Way-sbamons |

comprising a condenser and balancing-in-
ductance related to one a,nother as and for

the purpose desecribed.

125

6. In a superposed-current telefrraph the_

combination with a pulsatory-current gener-

ator adapted to generate an electromotive

force of sine-wave type a confinuous-current
transmitter and receiver and a shunt around

sa,ul transmltter ::md 1'eeewer contammw a

130.
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condenser, and an mductance whose react-
ance is adapted to balance the reactance of

~ said condenser.

o composed of a c011 wound on an iron core mag- |

7. In a superposed-current telegraph, the

combination substantially as desceribed with -

a continuous-current transmitter and its con-

o denser-shunt of a balancing-inductance in

the condenser-shunt adapted to furnish a re-
actance that will balance the opposing re-

actance of the condenser, as and for the pur-

pose described.
8. In a superposed- current telegr aph, the

“combination substantially as described with
the continuous-current apparatus, of a con- |

denser-shunt hawnﬂ' a bd,la,n(,mfr-leactance

707,830

netically closed except for the presence of a
narrow gap, as and for the purpose set forth.
J. In a superposed-current system of teleg-

raphy, the combination with a condenser-

shunt through which the pulsatory currents
flow for Opelatmn' on the pulsatory-current
receiver, of a suitable inductance having a
reactance adapted to. balance the reacta,nee
of said condenser.

Signed at New York city, in the countv of

'New York and State of New York, this 16th
'day of Oetober A. D. 1901.

ALBERT C. CREIIORF

\Vlt,nesses. |
J. GALLWITZ,
F. LAWLER.
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