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This invention relates to double current tele 
graph installations in which a battery for supply 
ing what is called a “marking' current to the 
line is connected to the line at each end through 
a polarized receiving relay. In such telegraph 
installations, during the sending of the current 
signals effected by the transmitting contact, a 
'spacing' battery is connected to the line at the 
transmitting station which acts in opposition to 
the "marking' battery at the other end of the 
line and transmits a “spacing' current through 
the line in a direction opposite to that of the 
"marking' current. The voltage of this "spacing' 
battery is considerably greater than that of the 
"marking' battery at the same station so that 
in the receiving relay of the station at the other 
end of the line, the “marking” current and the 
'spacing' current are approximately equal. 
These 'spacing' and “marking' currents which 
can be made to flow in either direction also foW 
through the receiving relay of the transmitting 
station but the “spacing' current at this end 
of the line, in consequence of the leakage losses . 
along the line and the larger voltage of the 'spac 
ing' battery, is substantially greater than the 
"marking' current. The sensitive receiving relay . 
of the transmitting station cannot, therefore, op 
erate correctly during the signal transmission so 
as to transmit the signal combination. The 
transmitted text cannot, therefore, be recorded. 

In order that the relay at the sending station. 
may operate correctly, according to the invention, . 
the relay is provided with a second winding which 
is switched in when the spacing' battery is 
switched in. This second winding can be so de 
signed that the resulting magnetic flux produced 

is of the same size as and acts in the opposite 
direction to the magnetic flux which is produced 
by the line winding of the relay when it is ener 
gized merely by the “marking' current. 
An example of a telegraph installation in ac-. 

Cordance with the invention is illustrated in the 
accompanying drawing. A telegraph installation 
is shown having two stations A and B which are 
connected together by a line L. - Both stations 
are fitted out so that they can be used at any time 
for the transmission through the line of signals 
composed of five current signals. The drawing 

50 only illustrates those parts of the system at the 
two stations which are essential for the inven 
tion. The type of mechanical control used for 
the transmitting contact has been indicated only 
in the station B. 

- 

The line L, is subdivided into two sections La 

and Lib which are coupled together through a 
repeater U. . 
. The telegraph apparatus of the station A is 
provided with a set of transmitting contacts S, 
Comprising a contact SS, which is normally closed, 5 
for transmitting the start and stop signals and, 
parallel to this contact, five selectable contacts 
-5 which can be closed in sequence for trans 
mitting the five current impulses. Such sets of 
transmitting contacts are known in telegraph ap- 10 
paratus of the Morkrum type. The contacts of 
theset S are in series with an earthed “marking' 
current battery Br in the station A and the line 
winding l of the polarized receiving relay E. 
The "marking” current circuit runs through the 15 
Section La of the line, the contact eb, the relay 
Ea of the repeater U and the steady current bat 
tery Brf’ provided therein. The batteries Br 
and Br' are connected in series and are of the 
same size so that they allow a steady "marking' 20 
current to flow over the line and the receiving 
relays at each station, 

In the station A, an earthed 'spacing' battery 
BA, is also provided which is of at least double 
the voltage of the battery Br or Brf”; having 25 
regard to the loss of current through leakage 
along the line, the “spacing' battery-frequently 
has to have a considerably higher voltage. The 
"spacing' battery Ba? can be connected in op 
position to the "marking" batteries Brand Bro. 30 
In the normal condition, the battery Ba is dis 
connected at the contact at in order to save cur 
rent. The contact al. is controlled by a cam disc 
N which can be fixed to the (unillustrated) shaft 
of the transmitting distributor. As this trans- 35 
mitting distributor shaft makes a single revolu 
tion every time a signal is transmitted, the con 
tact it will also be closed once every time a sig 
nal is transmitted. A protective resistance Rail 
prevents the occurrence of high short circuit cur- 40 
rents when the contacts of the set S and the con 
tact I, are simultaneously closed. t 
The line relay E has, in addition to the line 

winding , a counter winding g which can be short 
circuited by the contact SS and by the contacts 45 
S 1-5, after the contact at has been closed at the 
beginning of the revolution of the transmitting 
distributor shaft. This counter winding g is con 
nected in series with the regulating resistance 
Ra1 and is so designed that when short circuited, 50 
there is practically no appreciable delay in the 
operation of the relay E due to the signal re 
ceived through the winding Z. If the short cir 
cuiting of the winding g is removed by Opening 
the contact ss (for example, during the start 55 
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section at the beginning of each transmitted sig 
nai, at which instant the contact u is closed), a 
current will flow through it and the winding l 
from the "spacing" battery Bal. The nurnber of 
ampere turns of the counter winding g is made 
such that the resulting magnetic flux which is 
produced by the simultaneous energization of the 
two windings by the battery Bat is of the same 
magnitude as the magnetic flux which normally 
is produced solely by the energization of the 
winding Z. It flows, however, in the opposite-di 
rection to the latter flux. w 
The relay E is constructed as a polarized re 

lay. By means of its contact e, it controls local 
circuits and in particular, the circuit which in 
cludes the receiving magnet EMa of the telegraph 
apparatus of the station A. 
The telegraph apparatus of the station B in 

cludes a set of contacts K comprising a trans 
mitting contact S which is normally closed and 
a further contact up. The set of contacts K is 
controlled through a control lever H by the cams 
St, to 5 and Sp of a rotary cam switch W. The 
cams St and Sp come into use for the start and 
stop current signals while the cams to 5 are 
differently set according to the operation of the 
keys. T of a key board and thus determine the 
five current impulses. The cam switch V is re 
leased by means of a start stop coupling P at 
each signal transmission for one complete revo 
lution. The construction of such a cam switch is 
described in detail in Patent No. 1,983,960. The 
transmission contact S is in the steady "marking' 
circuit which includes the earthed 'marking' 
current battery Br2, the winding l of the receiv 
ing relay E2, the line section Lib, the contact ea, 
the relay Eb of the repeater U and the “marking" 
battery Br2'. The two batteries are connected in 
series and are of equal size. The earthed "spac 
ing' battery Ba2 of the station B has a consider 
ably higher voltage than the "marking' battery 
Br2. The protective resistance Ra2 allows the 
flow of current from the 'spacing' battery to be 
regulated in accordance with the leakage occur 
ring in the line section Lb. The "spacing" battery 
Ba2 is connected by means of the contact to 
every time the set of contacts K is reversed. The 
set of contacts K is constructed as a make-be 
fore-break contact so that the contact up is closed 
at least for the duration of the opening of the 
contacts. 
The relay E2 has a counter winding g which 

Works similarly to the counter winding of the 
relay E. 
The repeater U has, in addition to the polarized 

relays Ea, Eb connected in series through the 
earthed “marking' batteries Bri, Br2', a 'spac 
ing' battery BE which, similarly to the "spacing' 
batteries Baf and Ba2 has a considerably higher 
voltage (at least twice as high) as the "marking' 
batteries Brf' and Br2'. This "spacing" battery 
Bu is earthed with opposite potential. In the 
"spacing" current circuit there are a neutral re 
lay M and a resistance RU. The relay M through 
its contact m controls a local circuit in which, 
for example, the receiving magnet EMI of a re 
cording device or a switching device lies. The 
relays Ea and Eb are electrically polarized by a 
constant flow current through the resistances Wa. 
and Wib. 
The manner of operation of the arrangement 

is as follows:- r . 
Let it be assumed that signals are to be trans 

mitted from the station A to the station B and 
that the apparatus of both stations is ready for 
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operation. At the beginning of the transmission, 
the state of affairs is as illustrated; the relays Ef 
and Ea, as well as the relays Eb and E2 are ener 
gized and maintain their armatures in the illus 
trated normal position. A steady "marking' cur 
rent flows in a particular direction through the 
line sections a and Lb. 

During the start section of the transmitted sig 
nal, the steady "marking' current flowing 
through the section La is interrupted by means 
of the contact ss in favour of a "spacing' current 
from the battery Bal flowing in the opposite 
direction which, in the meantime, has been con 
nected by means of the contact u. The “spacing" 
battery Ba, owing to its higher voltage, is able 
to overcome the counter voltage of the "marking' 
battery Bri' of the repeater U. The "spacing" 
Current supplied from the battery Baf reverses 
the polarity of the repeater relay Ea. So that the 
latter throws its contact ea. The relay Eb re 
mains under the influence of the current flowing 
through the resistance Wb in spite of being 
Switched from the line section Lb into the illus 

2 trated position. 
The contact ea opens the steady “marking' 

circuit through the line section Lb and connects 
the counter voltage of the "spacing' battery Bu 
to the line. The voltage of the battery Bu over 
Comes the voltage of the "marking' battery Br2. 
The "spacing' current from the battery Bu now 
flowing in the opposite direction to the “marking' 

so that the latter reverses its armature and inter 
rupts the circuit for the receiving magnet EMb. 

During the section following the start section 
of the signal, the contact of the set of trans 
mitting contacts S of the station is opened or 
closed according to the signal to be sent. If it is 
opened, then the state of affairs described above 
is maintained through the opening of the con 
tact ss. If, however, it is closed, then the 
"marking' battery Brf is again connected direct 
ly to the winding l of the relay Ef and the line 
section La. Although the “spacing battery Ba 
is connected in parallel with the battery Bri 
through the contact u, no "spacing' current can 
flow through the line because the “spacing' bat 

. tery lies in series with the resistance Rail. All 
the relays have their polarities reversed again by 
the "marking' current so that their contacts are 
returned into the illustrated position. 

In this way, at each sequence of openings and 
closings of the transmitting contact, the magnet 
EMb is correspondingly influenced which causes 
the signal sent from the station. A to be printed 
in known manner in the station B. 

In order that the relay Ef, the winding Z of 
which is traversed, when the transmitting con 
tact at the station A is opened, by a current from 
the "spacing' current battery Balf which is con 
siderably larger than the "marking' current, 
may follow the double current impulse free from 
distortion, the transmitting contact each time it is 
opened will also switch in the counter winding 
g. The magnetic flux produced by the two wind 
ings together is on their energization by the 
'spacing' current approximately equal to the 
magnetic flux which is produced, when the trans 
mitting contact is closed, simply by the “mark 
ing' current flowing through the winding 2. The 
Same force is always exerted on the armature ef 
of the relay E. The receiving magnet EMia 
controlled by the contact el records the impres 

10 

5 

20 

25 

30 

current energizes the winding l of the relay E2. 

35 

45 

50 

55 

80 

65 

70 

sion of the signal transmitted through the line L. 
The strength of the "spacing" current flowing 
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through the counter winding can be adjusted by 
means of the adjustable resistance R.g. 

0 

5 

20 

In the repeater U, the relay M is intermittently 
energized during the signal transmission and 
controls the magnet EM through its contact m. 
During the stop section at the end of each 

transmitted signal, the apparatus is again 
brought into the illustrated normal position. 

. The system operates in a like manner for the 
transmission of signals from the station B to the 
station A. In the station B, however, without 
in this way introducing, any difference as re 
gards the flow of current to the line, the "spac 
ing' battery Ba2 is now always switched in for 
onesignal section by means of the set of make-be 
fore-break contacts K and thus is only short 
circuited for a short time for the duration of the 
simultaneous closing of the contacts s and up. In 
contrast to the System at the station A in 
which the “spacing' battery Bal is also short 
circuited for the feed current signal elements 
through the resistance Rail, a saving in current 
is thus produced. 
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The resistance Ra and Ra2 are adjustable and 
the voltages of the "spacing" batteries Bai and 
Ba2 are adapted to the leakage conditions in the 
line sections. The resistances Rig and Rg2 are 
also adjustable. They determine the size of the 
current flowing through the counter winding of 
the receiving relays. The resistances Ra and 
Rg can also be made adjustable in common as 
is shown in the case of the station A. Thus the 
adjustment of the voltage, of the "spacing' cur 
rent and of the current flowing through the 
counter winding of the relay at the transmit 
ting station, according to the leakage of the line 
at each moment, is very much simplified. 
As the “spacing' battery, the voltage of the 

battery Bill of the repeater U must be adapted to 
the leakage conditions in the line sections La 
and Lb. This is effected by means of the adjust 
able resistance RU. The adjustment of the re 
sistance can be undertaken by hand by a Super 
visor according to the needs of the transmitting 
station A or B which are recorded at the repeater receiving apparatus. They can be adjusted by 
remote control by means of the magnet EM. In 
most cases it is sufficient to provide a single re 
sistance RU; a suitable separate resistance could 
also, however, be provided for two line sections. 
We claim :- 
1. A double current telegraph installation com 

prising two stations, a line between said stations, 
a polarized receiving relay at each station Con 
nected to said line, a marking battery at each 
station connected through said receiving relay to 
said line and the marking batteries of the two 
stations being connected in Series allowing a 
steady marking current to flow over the line and 
said receiving relays at each station, a spacing . 
battery at one of said stations of higher voltage 
than the marking battery, a transmitting contact 
at said last mentioned station adapted to make 
said spacing battery effective for Sending a spac 
ing current in a direction opposite to the direc 
tion of the marking current, said polarized re 
ceiving relay being provided with a plurality of 
windings, one of which Windings is connected to 

75 

said line and to said transmitting contact and 
another being connected to said spacing battery. 

2. A telegraph installation according to claim 
1, in which the second Winding of said receiving 
relay is designed so that the magnetic flux pro 
duced by it and by the line winding due to their 
energization by the spacing current is equal to 

3 
and acts in opposition to the magnetic flux which 
is produced by the line winding of the relay due 
to its energization only by the marking current. 

3. A double current telegraph installation, com 
prising two stations, a line between said stations, . 
a polarized receiving relay at each station, a mark 
ing battery at one of said stations, a spacing bat 
tery at one of said stations having a higher 
voltage than said marking battery, a transmitting 
contact at said last mentioned station adapted 
to make said spacing battery effective, said polar 
ized receiving relay being provided with a plu 
rality of windings, one of which windings is con 
nected to said line and to said transmitting con 
tact and another being connected to said spacing 
battery and being so designed that when short 
circuited, the operation of said relay is not de 
layed, said transmitting contact being adapted 
normally to short circuit that winding of said 
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relay which is connected to said spacing battery. 20 
4. A double current telegraph installation, com 

prising two stations, a line between said stations, 
a polarized receiving relay at each Station, a 
marking battery at each station connected 
through said receiving relay to said line and the 25 
marking batteries at the two stations being con 
nected in series allowing a steady marking cur 
rent to flow. over the line and said receiving re 
lays at each station, a spacing battery at one of 

mentioned station adapted to make said spacing 
battery effective, an adjustable resistance includ 
ked in the circuit of said spacing battery, said 
spacing battery having a higher voltage than the 

said stations, a transmitting contact at the last 30 

marking battery, said polarized receiving relay 
being, provided with a plurality of windings, one 
of which windings is connected to the line and to 
the transmitting contact - and another to said 
spacing battery. N 

5. A double current telegraph installation, com 
prising tWO stations, a line between said stations, 
a polarized receiving relay at each station, a 
marking battery at each station connected 
through said receiving relay to said line and the 
marking batteries at the two stations being con 
nected in series allowing a steady marking cur 
rent to flow over the line and said receiving re 

45 

lays at each station, a spacing battery at one of 
said stations having a larger voltage than the 
marking battery, a transmitting contact at Said 50 

last mentioned station adapted to make said 
spacing battery effective, said polarized receiv 
ing relay being provided with a plurality, of 
windings, one of Said windings being connected 
to the line and to the transmitting contact and 
another being connected to said spacing battery, 
and an adjustable resistance in the circuit of 
the winding connected to said spacing battery. 

6. A double current telegraph installation com 
prising two stations, a line between Said Stations, 
a polarized receiving relay at each station, a 
marking battery at each station connected to the 
said line, a spacing battery at one of said stations 
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having a larger voltage than the marking battery 85 
at either station, a transmitting contact at the last 
mentioned station adapted to make Said spacing 
battery effective, and an adjustable resistance in 
the circuit of said spacing battery, said polarized 
receiving relay being provided with a plurality of 
windings, one of said windings being connected to 
said line and to said transmitting contact and 
another being connected to said spacing battery 
and an adjustable resistance in the circuit of the 
winding connected to said spacing battery, the 
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two named adjustable resistances being, coin 
structed so as to be controlled in connon. 

7. A double current telegraphinstallation com 
prising two stations, a line between said stations, 
said line being subdivided into two sections, a re 
peater connected between saidsections, said re peater corhprising two relays, two marking bat 
teries, each of said marking betteries being con 
nected through one of said relays to one section of 
the line, a spacing battery, and contacts con 
trolled by each of said relays, the contacts con 
trolled by the relay connected to the first section 
of the line being adapted to connect said spac 
ing battery to the second section of the line and 
vice versa. 

8. A double current telegraphinstallation, com 
prising two stations, a line between said stations, 
said line being subdivided into two sections, a re 
peater connected between said sections, said re 
peater comprising two relays, two marking bat 
teries, each of Said marking batteries being con 
nected through one of said relays to one section 
of the line, a spacing battery, a relay connected 

sections of the line. 
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in series with said spacing battery and contacts 
controlled by each of said relays connected to 
the marking batteries, the contacts controlled by 
the relay connected to the first section of the line 
being adapted to connect said spacing battery 
with the second section of the line and vice versa. 

9. A double current telegraph installation, com 
prising two stations, a line between said stations, 
said line being subdivided into two sections, a re 
peater connected between said sections, said re 
peater comprising two relays, two marking bat 
teries, each of said marking batteries being con 
nected through one of said relays to one section 
of the line, a spacing battery, a relay connected 
in series with said spacing battery, an adjustable 
resistance connected in Series with Said spacing 
battery, and contacts controlled by each of Said 
relays connected to the marking batteries and 
adapted to connect said spacing battery to said 
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