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The present invention relates to telephone and 

like signalling systems and more particularly to 
feeding-bridge circuits in or for such Systems. 
Many such feeding-bridge circuits have to pro 

vide for the repetition of dialled or like impulses, 
a usual arrangement being one in which an in 
pulse-receiving relay is connected in or associ 
ated with the incoming side of the feeding-bridge 
and a contact of this relay, or of a relay Con 
trolled thereby, is included in the circuit out 
going from the bridge. It is with feeding-bridge 
circuits of this character that the present inven 
tion is concerned. 
With the types of feeding-bridge circuit con 

monly employed in practice, trouble is often ex 
perienced owing to the production of undesired 
current surges during and as a result of impulse 
repetition which involves direct-current impulses 
on one or both sides of the bridge. Such unde 
sired current surges are in general caused by in 
teraction between the incoming and outgoing 
sides of the bridge and by the discharge of en 
ergy stored in inductive windings and/or con 
densers. They are likely to be especially trou 
blesome in Systems where they may reach a 
voice-frequency signal receiver of the kind liable 
to be temporarily paralysed by a strong input 
current. One of the objects of the present in 
vention is to provide a feeding-bridge circuit in 
which the trouble caused by Surges of the nature 
referred to is obviated or minimised. 

It has become a usual practice to arrange, in 
the case of feeding-bridge circuits where impulse 
repetition involves direct-current impulses on 
one or both sides of the bridge, that changes are 
effected in the bridge circuit consequent on the 
commencement of the receipt of a train of in 
pulses, such changes enduring until repetition of 
the train is completed and being such as to limit 
the production and/or transmission of harmful 
current Surges during impulse repetition. In a 
typical case, for example, it is arranged that 
on the commencement of the first impulse of a 
received train a back contact of an impulse-re 
ceiving relay connects a short-circuit across the 
line Wires of the outgoing side of the bridge, 
and that the Subsequent Operation of a slow 
releasing dialing relay connects a further short 
circuit across these line Wires. Such an ar 
rangement, however, suffers from the disadvan 
tage that a surge capable of interfering with the 
correct repetition of the first impulse may be 
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mentioned short-circuit. Interference of this 
nature is especially liable to occur in a system 
employing a voice frequency signal receiver of 
the kind previously referred to. The disadvan 
tage under discussion could of course be over 
come by modifying the arrangements so that the 
change in condition of the feeding-bridge circuit. 
is initiated by a preparatory signal transmitted 
in advance of an impulse train, but for a variety 
of reasons. It is not usually practicable to adopt 
this method of operation. 
The main feature of the present invention 

provides inter alia, a means whereby the disad 
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transmitted in the brief time period which 
elapses between the commencement of the re 
ceipt of this impulse and closure of the first 5. 

Wantage referred to in the last paragraph may 
be overcome. 
According to this feature, a feeding-bridge 

circuit incorporates impulse-repeating arrange 
ments which are such that each outgoing im 
pulse train is as a Whole Substantially displaced 
in time with reference to the corresponding re 
ceived train although no recording of the num 
ber of impulses in a received train is carried out. 
The kind of displacement contemplated is one 
Which permits a change of circuit condition ini 
tiated by the commencement of a received train 
of inpuses, and requiring time for its comple 

...tion to be completed prior to the commencement, 
of the outgoing train corresponding to the said 
received train. In the applications of the in 
vention which are especially, contemplated, cir 
cuit changes operating to prevent the transmis 
sion of surges through the bridge concerned are 
brought about as a consequence of the com 
mencement of the receipt of a train of impulses, 
and a sufficient delay is introduced between the 
said commencement and the commencement of 
the outgoing train, as to ensure that the first im 
pulse of the outgoing train commences with the 
outgoing circuit in a stable condition and is not 
interfered with by a surge or surges. 
In the preferred method of carrying out the 

invention the requisite delay is obtained by ar 
ranging that the first impulse of each received 
train is not directly repeated but is in effect ab 
Sorbed in the impulse-repeating arrangements 
at the feeding-bridge, and that a suitably-timed 
compensatory impulse is transmitted by these 
arrangements at the end of each train. In the 
Special case where the received train comprises 
only one impulse, the said compensatory impulse 
forms of course the Whole of the outgoing train. 
The first impulse of each received train may in 
this method be regarded as a preparatory signal 
by means of which the feeding-bridge circuit 
may be made completely ready for the repetition 
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of any subsequent impulses. For example, the 
first impulse of each received train may bring the 
feeding-bridge circuit to a condition in which 
the transmission of troublesome Surges is en 
tirely prevented, this condition lasting until rep 
etition of the train has been completed. Fur 
ther, in the case where the feeding-bridge cir 
cuit is used in an outgoing junction relay Set 
which is arranged to repeat received direct-cur 
rent impulses as pulses of voice-frequency cur 
rent, the voice-frequency signal receiver at the 
distant end of the junction will have time. during 
the said absorption of the first impulse to recover 
from the effects of surges produced on the con 
mencement of this impulse. It should also be 
pointed out that the first impulse of a received 
train is the one most likely to suffer from distor 
tion, so that yet another advantage may be 
gained by arranging to absorb this impulse. 
The features of the invention are exemplified 

in the two outgoing junction relay sets embody 
ing it which will now be described with reference 
to the accompanying drawings: 

Fig. 1 of the drawings shows the complete 
circuit of an outgoing junction relay set which 
is designed to repeat received direct-current 
“break' impulses as similar impulses, while Fig. 
2 shows parts of the circuit of an outgoing. junc 
tion relay set which is designed to be used in 
conjunction with a voice-frequency signal re 
ceiver and to repeat received direct-current 
“break' impulses as pulses of voice-frequency 
signal current. 

Referring firstly to the relay set shown in Fig. 
1, this is designed to be connected at the out 
going end of an inter-exchange junction which 
serves as a link between automatic Switching 
equipments at the two exchanges concerned, and 
as is usual in such relay sets, it has incoming 
positive, negative and private wires for Connec 
tion to the multiple of a group of SelectOrS in 
the same exchange as itself and outgoing positive 
and negative wires for connection to the two 
wires of the junction. In the drawings, the in 
coming wires appear at the top on the left, the 
private wire being designated P. The outgoing 
wires appear at a corresponding position on the 
right, the private wire connection shown in this 
case being intended simply for extension to a dis 
tributing frame for use for the purposes of local 
testing. The principal functions of the relay 
set are to supply loop currents backwards to 
wards the originating end of the connection, to 
control the loop circuit which extends forwards 
to the succeeding exchange, and to control the 
holding of the switches in the local exchange. 
It is, of course adapted to repeat both received in 
pulses and supervisory signals. 
The relay set has a feeding bridge of the-kind 

in which the incoming and outgoing circuits are 
coupled together by a so-called repeating coil 
RC. This repeating coil has two windings in 
the incoming circuit and two Windings in the 
Outgoing circuit, the first-mentioned Windings 
being connected in series via a condenser QA 
and the second-mentioned windings being con 
nected in Series via a condenser QB. 
The connections on the in coining Side of the 

feeding-bridge are such that the incoming posi 
tive wire is normally connected to earth in a cir 
cuit over winding (I) of a high-Speed low-in 
pedance impulse-receiving relay A and one ele 
ment of a two-element ballast resistance BRA, 
and the incoming negative wire is normally con 
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2,301,523 
of relay A and the other element of BRA. Con 
denser QB on the outgoing side of the bridge has 
a low-impedance back-bridge relay D connected 
across it. The relay is connected to operate as a 
polarised one, the necessary polarisation being 
effected by including a dry-plate rectifier MRC in 
series with the actual relay which is of the non 
polarised type. The sense in which rectifier MRC 
is connected is such that during the initiation and 
setting up of a call over the junction, loop Cur 
rent flowing in the right-hand windings of the 
coil RC is caused to pass mainly or entirely 
through the oppositely-connected two-element 
rectifier MRB so that relay D remains unoper 
atted. Rectifier IMRB provides a low-impedance 
loop for the impulse-receiving relay at the dis 
tant end of the junction at important times dur 
ing such initiation and setting up. 
When the relay set is in circuit at an ex 

change. and is free with its apparatus at normal, 
it tests free to a searching selector by reason of 
the absence of earth on the inconing private 
Wire. When the relay set is seized for a call . 
by Such a selector, the high-speed impulse-re 
ceiving relay. A is operated in a circuit which in 
cludes the impulsing loop which is controlling 
the setting up of the call. The actual operating 
circuit, is earth, the upper element of ballast 
resistance BRA, winding (I) of relay A, contact 
did? in its resting position, the lower left-hand 
winding of repeating coil RC, the incoming posi 
tive wire, the impulsing loop referred to, the in 
coming negative wire, the upper left-hand Wind 
ing of repeating coil RC, contact did in its rest 
ing position, winding (II) of relay A, the lower 
element of ballast resistance BRA, battery, earth, 
Contact a on operation closes a short-circuit 
across the outgoing junction wires and this COm 
pletes a comparatively low-impedance circuit for 
initially operating the impulse-receiving relay at 
the distant end of the junction. The short-cir 
cuit referred to is one which passes over back 
contacts ac3 and b8. Contact a 2 on operation 
closes an obvious operating circuit for the re 
lease relay B of the relay set, which relay is as 
usual of the slow-to-release type. On the Oper 
ation of relay B, its contact b connects earth 
derived over back contact mod3 to the incoming 
private wire, and contact b3 connects a battery 
connected switching relay HA to this wire, the 
result being that relay HA is operated. The 
earth connected to the incoming private wire 
serves for engaging and holding purposes. Con 
tact, b2 closes the Operating circuit of a meter 
ing relay J, and contact b changes the connec 
tions on the outgoing side of the feeding bridge 
so that the short-circuit a Cross the outgoing 
junction wires is replaced by a loop circuit in 
cluding rectifier MRB and the two right-hand 
windings of repeating coil R.C. Relay HA on op 
eration locks up in a circuit over front contact 
ha. Relay J is of the slow-to-release type, and 
as soon as its operation is completed to pre 
pare various circuits, the relay set is in a con 
dition to repeat trains of "break' impulses to 
the automatic equipment at the distant end of 
the junction. 
When the impulse-receiving relay. A releases 

on the commencement of the first “break' period 
of the first train of impulses to be received, its 
contact a2 opens the circuit of relay B and closes 
operating circuits for a dialling relay C and a 
first control relay X. The circuit for relay C is 
earth, back contact a2, contact i2, back contact 

nected to battery in a circuit over Winding (II) 75 y3, low-resistance winding (I) of the relay, high 
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resistance. Winding (II) of the relay, battery, 
earth, while the circuit for relay X is earth, back 
contact a2, contact i2, rectifier MRE, low-resist 
ance. Winding (I) of the relay, high resistance 
winding (II) of the relay, battery, earth. In 
this particular case, the opening of contact a? 
is without effect owing to the circuit provided 
Over contact y4 and front contact b4. When the 
dialling relay C operates, its contact c ? short 
circuits the low-resistance winding , (I) of the 
relay to render the relay slow to release, and con 
tact c4 closes a short-circuit across the outgoing 
side of the feeding-bridge and across the out 
going junction wires. Contact act on operatica 
short-circuits the low-resistance winding (I) of 
relay X to render the relay slow to release. Rec 
tifier MRE is included in the circuit of relay X 
in order to ensure that the release lag of this 
relay is not unduly increased by the presence of 
a shunt circuit through relay C. When the im 
pulse-receiving relay A is again operated at the 
end of the "break' period, contact a2 opens the 
circuits in which relays C and X were operated, 
closes once again the circuit of relay B, and 
closes an operating circuit for a Second control 
relay Y. The operating circuit of relay Y is 
earth, front contact a2, rectifier MRD, contacts 
c2 and ac2, low-resistance winding (I) of the re 
lay, high-resistance winding (II) of the relay, 
battery, earth. Contact y On operation short 
circuits the low-resistance winding (I) of relay 
Y to render the relay slow to release, contact y2 
closes a holding circuit for the same relay, Con 
tact y3 closes a holding circuit for relay C, and 
contact y4 renders contacts a and ac3 capable of 
opening the low-impedance loop circuit a CrOSS 
the outgoing junction wires. It should be noted 
that so far no impulse has been transmitted Over 
the junction. Rectifier MRD is included in the 
circuit of relay Y in order to ensure that the re 
lease lag of this relay is not unduly increased by 
the presence of a shunt circuit through relay B 
and in order to prevent earth over contact y2 
from holding relay B. As usual, the release relay 
B holds during the receipt of “break' impulses. 
The relays concerned with impulse repetition are 
designed so that if the received train contains 
more than one impulse, the operation during the 
remaining impulses of the train Will be as foll 
Iows: 
With impulsing of normal speed and ratio, re 

lays X and Y both remain operated during any 
remaining impulses of the received train, and 
such impulses are directly repeated over the 
junction wires by contact af. In these circum 
stances, the impulsing loop across the junction 
wires is completed over contact c4, contact ac3 in 
its operated position and contact a . RelayS X 
and Y remain operated as stated by virtue of the 
facts that relay Y is held as long as contact ac2 
remains closed and that back contact a 2 does 
not remain open sufficiently long to permit the 
slow release of relay X to be completed. 

If the speed of the received impulses is unduly 
low, or if such impulses have an unduly high 
“make' to “break' ratio, relay X releases at Sone 
point of time during each of any intermediate 
“make' periods of the received impulse train 
owing to the fact that back contact a 2 has re 
mained opened sufficiently long to allow the slow 
release of the relay to be completed. When re 
lay X so releases, it, at contact ac3, terminates the 
“make' condition in so far as the outgoing junc 
tion is concerned, with the result that a repeated 
“break' is lengthened and a measure of impulse 
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correction is effected. The releaselag of the first 
control relay X may be about 50 milliseconds, 
While that of the second control relay Y may be 
about 80 milliseconds. 

It will be clear from the description just given 
that if the received train contains more than one 
impulse, received impulses other than the first 
are in effect directly repeated over the junction 
Wires, as "break' impulses such repetition 
being effected either by the action of con 
tact a? alone or by the combined action of this 
contact and the series-connected contact ac3. It 
has been found that the presence of the spark 
quenching combination comprising a condenser 
QC in Series with a resistance exercises a bene 
ficial effect on impulse repetition. 
After the receipt of the least “break' period 

of the received train, the impulse-receiving relay 
A remains steadily operated and relays X and Y 
release in turn. Relay X releases owing to the 
fact that contact a 2 remains steadily operated 
and relay Y releases as a result of the opening of 
contact ac2. In order that the necessary com 
pensatory impulse shall be transmitted over the 
junction, contacts ac3 and y4 are arranged so that 
the loop for the impulse-receiving relay at the 
distant end of the junction is opened at contact 
ac3 on the completion of the slow release of relay 
X, and remains open until it is again closed at 
contact yi. The slow release of relay C is initi 
ated by the opening of front contact y3. When 
this slow release is completed, contact c4, opens 
the short-circuit across the outgoing side of the 
feeding-bridge. 
Subsequent impulse trains are repeated in a 

Similar manner. 
If the called party is free, ringing tone cur 

rent is received over the junction and is trans 
mitted through the repeating coil bridge to the 
calling party. When the called party answers 
the call, contacts at the distant end of the junc 
tion effect a reversal of current in the line Wires 
in the Well known nanner, and this brings about 
the operation of the polarised back-bridge relay 

5 D. The closing of contact d initiates the slow 
operation of a metering delay relay MD, the 
operating circuit being earth, contacts df and i, 
winding of the relay, battery, earth. Relay MD 
on operation locks up in a circuit over contact 
b2 and front contact midt, and owing to its slow 
operating property serves to ensure that meter 
ing is not effected unless the reversed current 
condition in the outgoing line Wires persists for 
a reasonable time. The opening of back contact 
mad initiates the slow release of the metering 
relay J, the closing of contact ind2 initiates the 
slow operation of an answering supervisory relay 
DD, and the changing over of contact n.d3 con 
nects booster battery potential to the incorning 
private Wire in place of the usual holding earth 
So that if the calling party is a Subscriber be 
longing to the exchange in which the relay set 
is situated, the meter of this party is operated 
in series with resistance YD. When relay DD 
operates, contacts did and did2 effect a reversal 
of current in the incoming line Wires to repeat 
the answering Supervisory signal in case this 
should be necessary, and When the slow release 
of relay J is completed, the falling back of con 
tact i3 restores the usual holding condition on 
the incoming private wire. Release of the switch 
ing relays connected to the incoming private wire 
during the changing over of the contacts d3 
and i3 which effect the application and termi 
nation of the booster battery condition is pre 
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vented by the presence of a holding earth ap 
plied over a dry-plate rectifier. MRA which op 
poses flow of current from the booster battery. 
The condition of the circuit immediately subse 
quent to metering is that relays A, B, HA, D, 
MD and DD are operated. 

If at the end of the call the calling party clears 
first, then relay. A releases and at contact a2, 
opens the circuit of relay B and closes the Oper 
ating circuits of relays X and C. The operation 
of relay X is without effect in this instance, 
and the operation of relay C is only of interest 
by virtue of the fact that contact, c3 prepares 
a circuit for earthing the incoming private: Wire. 
On the completion of the slow release. Of the 
release relay B, the falling back of contact b4 
opens the loop across the outgoing junction. Wires, 
releasing relay D and initiating the release of, 
the apparatus at the distant end of the junction. 
The opening of contact b2 releases relays. MD 
and DD, and the opening of contact. b3. Opens 
the operating circuit of relay, HA. The opening. 
of contact b temporarily removes, the holding 
earth from the incoming private Wire and re 
leases the switching relay. HA and the selector 
switching relays held locked to this earth, thus. 
causing the immediate commencement of the re 
lease of the apparatus preceding the relay Set. 
The switching relay HA is arranged to release 
rather more slowly than the said selector switch 
ing relays, and when it does release, at its con 
tact ha? it completes a circuit over contact, c3 
for again earthing the incoming private Wire to 
guard the relay set from seizure by a searching 
selector. The opening of contact mali initiates 
the slow release of relays X and C. On the coin 
pletion of the slow release of relay C, the open 
ing of contact c3 disconnects the guarding earth 
from the incoming private wire and the relay 
set is ready for use on another call. Owing to 
the sequence of operations just described, the 
relay set is guarded for a certain period after the 
outgoing loop has been opened. If this period 
is insufficient to allow the Selector at the dis 
tant end of the junction to return to normal, 
a junction guard relay circuit can be fitted. 

If the called party, clears before the calling 
party, the polarised back-bridge relay D is re 
leased by the usual reversal of current in the 
line wires of the junction, and at its contact d 
releases the answering Supervisory relay DD. 
The consequent falling back of contacts did and 
dd2 effects a reversal of current in the incoming 
line wires to repeat the clearing signal in case 
this should be necessary. When the calling party 
clears, relay. A releases and at contact a 2 opens 
the circuit of relay B and closes the operating 
circuits of relays X and C. On the completion 
of the slow release of relay B, the falling back 
of contact bé Opens the loop across the outgoing 
junction wires and so initiates the release of the 
apparatus at the distant end of the junction. 
The opening of contact b2 releases relay MD, 
and the opening of contact b temporarily re 
moves the holding earth from the incoming pri 
Wate Wire. Release of the connection then pro 
ceeds in the same manner as in the case con 
sidered in the preceding paragraph. 

If the called party is not free when called, 
busy tone current is received over the junction 
and is transmitted through the repeating coil 
bridge to the calling party. When the calling 
party clears, relay. A releases, and release of the 
connection proceeds in a manner similar to 
that just described. 
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Referring now... to Fig. 2, this, as has already. 

been stated, shows only parts of the circuit, of 
an outgoing junction relay set. The parts are 
those concerned with impulse-repetition and ex 
emplifying an application of the present inven 
tion. The relay set is designed to be used in 
conjunction. With a voice-frequency signal re 
ceiver and to repeat received direct-current 
“break' impulses as pulses of voice-frequency, 
Signal current, 
In addition to the parts shown, the full relay. 

Set Would include Suitable private Wire arrange 
ments, arrangements for controlling the trans 
mission to the apparatus at the distant end of 
the junction of seizing, and clearing signals in 
the form of pulses of voice-frequency, current, 
and arrangements adapted to function in an ap 
propriate manner in response to voice-frequency 
answering Supervisory and clearing signals: re 
ceived by the signal receiver. Relays B and C. 
have contacts in addition to those shown in the: 
figure and certain of the direct connections s 
shown in the figure are actually connections: 
OVer relay contacts. In short, the drawing is 
designed to show in a very simple manner: the 
conditions existing during impulse repetition, and 
does not include parts, or circuit elements which 
are not concerned in such repetition. Contacts 
did and dd2|are contacts of an answering super 
Visory relay which is not shown in the figure 
and Which corresponds, to relay. DD in Fig. 1: 
The elements BiRA, RC, QA, QB, MRD and 
MRF Correspond to the similarly designated ele 
ments in Fig. 1. 
The relay Set is designed to be connected at 

the Outgoing end of an inter-exchange junction 
Which Serves as a link between automatic SWitch 
ing equipments at the two exchanges concerned. 
The incoming positive and negative wires appear 
at the top on the left, and the wires outgoing to 
the junction appear at a corresponding position 
On the right. In this case the feeding bridge has 
tWO impulse-receiving relays connected on its in 
coming Side, these being a main impulse-receiv 
ing relay AA and an auxiliary impulse-receiving 
relay A. Each of these relays is a high-speed 
relay having as its sole contact a simple change 
Over contact, and may be a relay of the kind ide 
Scribed in United States Patent No. 1992,610. 
granted February 26, 1935. 
When the relay. Set is taken into use, relays 

AA and A are operated over a preceding, loop. 
circuit, and contact... ad completes the connec 
tion of the Outgoing side of the bridge to the 
outgoing junction and contact a operates the 
release relay B of the Set. Contact b prepares: 
the operating circuits of relays X and C, and 
contacts of relay B not shown in the drawing 
mark the relay Set engaged and initiate the 
transmission of a seizing signal to the apparatus. 
at the distant end of the junction and perform 
other necessary operations. Only the operation: 
of the circuit during impulse repetition will be: 
dealt With in this description. Relay C is a 
dialing relay, and relays X and Y are respectively 
first and Second control relays corresponding to 
relays X and Yin Fig. 1. 
When the two impulse-receiving relays AA and 

A release on the commencement of the first 
"break' period of a received train of impulses, 
contact a closes the operating circuits of relays - 
X and C, and contact aal breaks the connection 
between the junction wires and the bridge and 
Connects a 600 ohm terminating resistance YT 
'across the junction wires. The change of con 
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nections effected by the falling back of contact 
aaf is quickly followed by further changes in the 
connections on the outgoing side of the feeding 
bridge, these changes being those effected by the 
Operation of contacts c3 and c4. Contact c3 ren 
ders the connection of resistance YT across the 
junction Wires independent of contact aa, and 
contact c4 short-circuits the outgoing side of the 
bridge. Contact c on operation short-circuits 
the low resistance winding (I) of relay C to render 
the relay slow to release. Similarly, contact ac on 
Operation short-circuits the low-resistance wind 
ing (I) of relay X to render the relay slow to re 
lease. When the impulse-receiving relays AA 
and A are again operated at the end of the 
"break' period referred to, contact a? opens the 
circuit of relay X, and closes operating circuits 
for the second control relay Y and for two relays 
YA and YB auxiliary to Y. Each of relays YA 
and YB is a high-speed relay having as its sole 
contact a Simple change-Over contact, and may 
be a relay of the kind previously referred to. 
The function of the said two high-speed relays 
is to Secure an earlier closing of certain circuits 
than could be provided for by contacts of relay 
Y acting alone. This provision is made in case 
received impulses should for any reason have 
"make' periods short than the operating lag of 
relay Y. The operating circuit for relay Y is 
earth, front contact a, rectifier MRD, contact c2, 
front contact ac2, low-resistance winding (I) of 
the relay, high-resistance winding (II) of the 
relay, battery, earth. The operating circuit for 
relays YA and YB is earth, front contact a , rec 
tifier MRD, contact c2, winding of relay YA, 
winding of relay YB, resistance YC, battery, 
earth. Contact ya on operation closes a holding , 
circuit for relays Y, YA and YB. Contact gb 
On operation closes a point in a circuit for feeding 
voice-frequency signal current to the junction, 
this circuit being one containing the Secondary 
winding of a transformer TRW Which has its 
primary winding connected to a Suitable source 
of voice-frequency current. Contact y short 
circuits the low-resistance winding (I) of relay Y : 
to render the relay slow to release, contact g2 
closes a further holding circuit for relays Y, YA 
and YB, contact y3 closes a holding circuit for 
relay C, and contact g4 closes a path in parallel 
to that provided by contact ybt. It should be 
noted that so far no impulse has been transmitted 
over the junction in response to the received 
train. As usual, the release relay B holds during 
the receipt of "break' impulses. The relayS Con 
cerned with impulse repetition are designed so 
that if the received train contains more than one 
impulse, the operation during the remaining in 
pulses of the train Will be as follows. - 
With impulsing of normal speed and ratio, re 

layS X and Y both remain Operated during any 
remaining impulses of the received train, and by 
the action of contact da Such impulses are di 
rectly repeated over the junction wires as pulses 
of voice-frequency signal current. The circuit 
in which the voice-frequency current is fed to 
the junction is over the upper junction wire, back 
contact act, front contact ac3, Secondary Winding 
of transformer TRW, contacts yib and y4 in par 
allel, and lower junction Wire. RelayS X and Y 
remain operated as stated by virtue of the facts 
that relay Y is held as long as front contact ac2 
remains closed and that back contact a does 
not remain open Sufficiently long to allow the 
slow release of relay X to be completed. 

If the speed of the received impulses is unduly 
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low, or if Such impulses have an unduly high 
"make' to "break' ratio, relay X releases at 
Some point of time during each of any intermedi 
ate "nake' periods of the received impulse train 
OWing to the fact that back contact at has re 
mained open Sufficiently long to allow the slow 
release of the relay to be completed. When re 
lay X SO releases its make-before-break contact 
ac3 closes an alternative circuit for feeding the 
Voice-frequency Signal current to the junction 
Wires. The result of this is that the pulses of 
voice-frequency Signal current transmitted over 
the junction wires are lengthened so that a meas 
lure of impulse correction is effected. The re 
lease lag of relay X may be about 50 milliseconds, 
While that of relay Y may be about 80 milli 
SeCOnds. 

It Will be clear from the description just given 
that if the received train contains more than 
one impulse, received impulses other than the 
first are in effect directly repeated over the 
junction wires as pulses of voice-frequency sig 
nal Current, Such repetition being effected either 
by the action of contact aa, alone or by the 
Combined action of this contact and contact ac3. 
After the receipt of the last “break' period of 

the received train, the impulse-receiving relays 
AA and A remain steadily operated, and relays 
X, YA and YB, and Y release in turn. During 
the release period of relay Y, a pulse of voice 
frequency Signal current is fed to the junction 
Wires via contact y4 and back contact ac3, the re 
lease period of relay X being used to measure 
of the appropriate silent period preceding this 
pulse. The distant apparatus thus receives the 
neceSSary Compensatory impulse. The slow re 
lease of relay C is initiated by the opening of 
front contact y3. When this slow release is com 
pleted, contact c4 opens the short-circuit across 
the outgoing side of the feeding bridge and com 
pletes the connection of this side of the bridge to 
the Outgoing junction wires. 
We claim: 
1. The method of repeating received impulse 

trains comprising, absorbing the first part of 
each received train, repeating the rest of each 
received train as the first part of the correspond 
ing transmitted train, and then transmitting, as 
the last part of Said transmitted train, as many 
impulses as were contained in said absorbed part 
of the received train. 

2. In an impulse repeater for a telephone or 
like Systeril, an incoming circuit over which are 
received inpulse trains each having a variable 
number of impulses, an outgoing circuit, means 
for absorbing the first impulse in each train re 
ceived over Said incoming circuit, means for re 
peating the rest of the impulses in each train 
Over said outgoing circuit, and means effective 
after the last impulse of a received train has 
been repeated over said outgoing circuit for 
transmitting thereover an additional impulse to 
Compensate for said absorption of the first re 
ceived impulse of the train. 

3. In an impulse repeater for a telephone or 
like System, means for receiving trains of im 
pulses, means controlled by each received im 
pulse train for transmitting a corresponding 
train having the same number of impulses as 
Said received train, said last means including 
means controlled by an impulse having a certain 
position in the received train for repeating that 
impulse in a different position in the corre 
Sponding transmitted train. 

4. In an impulse repeater for a telephone or 



..like system, an incoming, circuit and an outgo 
jing. circuit, a source of current in Said incoming 
circuit to establish a current.foW therein, anim 
pulse receiving device in said incoming circuit, 
said device responsive to interruptions of Said 
current flow and effective upon each such inter 
ruption to interrupt said outgoing circuit, a slow 
relay, means controlled by said. device for en 
-ergizing said relay responsive to an interruption 
'of the current fow in said incoming Circuit and 
for deemergizing said ... relay when said current 
flow in said incoming circuit is re-established, 
said relay operated due to its energization at the 
beginning of said interruption and effective to re 
store only if the current continues to flow in Said 
incoming circuit for more than a certain length 
of time after it has been re-established at the end 
of said interruption, and a contact on Said relay 
operated to interrupt said outgoing circuit When 
said relay restores. 

5. In an impulse repeater for a telephone or 
like system, an incoming. Circuit and an outgo 
ing circuit, an impulse receiving device in said 
incoming circuit, means controlled by said de 
vice responsive: to the commencement of an in 
pulse in said incoming circuit for beginning the 
transmission of a corresponding impulse over 
said outgoing circuit, said means controlled by 
said device responsive to the termination of an 
impulse in said incoming circuit for terminating : 
the transmission of the corresponding impulse 
over said, outgoing circuit, a slow relay, means 
controlled by said device.for energizing said relay 
responsive to the commencement of each in 
pulse...in said incoming. circuit and for deenergiz 
ing said relay responsive to the termination of 
each in pulse in said incoming circuit, said re 
lay operated due to its energization upon the 
commencement of an impulse and effective to 
restore only if another impulse is not com 
ninenced in said incoming circuit within a prede 
termined interval after the termination of any 
impulse, and a contact on Said relay for com 
nencing the transmission of an impulse over 
said outgoing circuit when said relay restores. 

6. In a repeater, as claimed in claim 5, means 
controlled by said relay when it commences the 
transmission of Said impulse Over said outgoing 
circuit for terminating the transmission of said 
impulse after a predetermined interval. 

7. In an impulse repeater for a telephone or 
like. System, an incoming circuit and an outgoing 
circuit, a relay in said inconing circuit for re 
Sponding to impulses received thereover and re 
peating said impulses over. Said outgoing Circuit, 
two auxiliary relays, means controlled by said 
first Eelay for operating one of said auxiliary re 
lays responsive to the conninencement of the first 
impulse in a received train, means controlled con 
jointly by said first relay and said one auxiliary 
relay for operating the other of said auxiliary re 
lays responsive to the termination of the first 
impulse in a received train, said one auxiliary 
relay controlled by said first relay to restore after 
the last impulse in a train has been received over 
said incoming circuit, said other auxiliary relay 
controlled by said one auxiliary relay to restore a 
predetermined interval of time after said restora 
tion of said one auxiliary relay, and means con 
trolled by said restoration of said two auxiliary 
relays for transmitting an impulse over said out 
going circuit, 
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8. In an impulse. repeater for a telephone or 

'like.system, an incoming circuit, and an outgoing 
circuit, a relay in said incoming circuit responsive 
to impulses received thereover, -a second relay, 
'means controlled by said first-relay.for operating 
said second relay responsive to the commence 
ment of the first impulse in...a...received train and 
to. maintain...said second relay operated through 
(out the reception of the impulse train, a third 
relay, means.coratrolled conjointly by said first 
tWO relays for operating said third relay, respon 
Sive to the terraination. Of the first impulse in a 
received train, a... contact. On said first relay in 
cluded in said outgoing circuit for repeating in 
pulses thereover, means controlled by said-third 
relay for readering said contact ineffective until 
said third relay has been operated, thereby to 
prevent, the first impulse...in a train received by 
said first relay from being repeated over said out 
going circuit, said contact effective to repeat the 
other impulses in said received train over. said 
outgoing - circuit, and means effective after the 
last impulse of said train has been repeated for 
transmitting over said outgoing circuit an addi 
tional inpulse. 

9. In an impulse repeater for a telephone or like 
System, an incoming circuit and an outgoing cir 
cuit, a relay in said incoming circuit responsive 
to impulses received thereover, a second relay, 
means controlled by said first relay for operating 
Said. Second relay responsive to the commence 
ment of the first-impulse in a received train and 
to maintain said second relay. Operated through 
out the reception of the impulse train, a third re 
lay, means controlled conjointly by said first two 
relays for operating said third relay responsive 
to the termination of the first impulse in a re 
ceived train, a contact on said first relay included 
in said outgoing circuit for repeating impulses 
thereover, -means controlled by said third relay 
for rendering said contact ineffective until said 
third relay has been operated, thereby to prevent 
the first impulse in a train received by said first 
relay from being repeated over said outgoing cir 
cuit, said contact effective to repeat the other in 
pulses in said received train over said outgoing 
circuit, said. Seeond relay effective to restore under 
control of said first relay after the last impulse 
of said train has been received over said incom 
ing circuit, a contact.on said second relay there 
llpon-operated and effective to initiate the trans 
mission of an additional impulse over said out 
going circuit, said third relay controlled by said 
Second-relay to restore a predetermined interval 
after said second relay has restored, and a con 
tact on said third relay thereupon operated to 
terminate the transmission of said additional 
impulse. 

10. In an impulse repeater as claimed in claim 
9, a repeating coil inductively coupling said in 
coming circuit-and said outgoing circuit, a fourth 
relay operated by said first relay responsive to the 
commencement of the first impulse in a received 
train, a contact on said fourth relay thereupon 
effective to alter said outgoing circuit to prevent 
said repeating coil from interfering with the 
transmission of impulses over said outgoing cir 
cuit, and means controlled by said third relay 
after it is operated for maintaining said fourth 
relay operated until said third relay restores. 
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