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THE RAILWAY AND SHIPPING WORL). 71

Composite Teiegraph and Telephone Systeun on the C.P.R.

The Bell Telephone Co. 's electrical engineering department has prepared the fol-
lowing description of the composite telegraph and telephone apparatus witb wbich it bas
recently equipped one of the C.P.R.'s telegraph wires between Montreal and Ottawa,
which allowvs telephone service ta be added ta grounded telegraph fines without inter-
fering in any way with the telegraph service already carried on over such ligie. The system
has been designed specially to meet the deniands of railway conipanies for a service oi this
character applicable to terminal or way stations of limes of the above character. The
lengtb ai the telegraph fine and the number of way stations with which this system can
be successfully employed depend largely on the chat-acter af the telegraph lines. The
size and the mnaterial of the line wire and the amauint of wire in cable are the Most import-
ant factors limiting the range of the system. In gemeral, it may be stated that it is

usually possible to operate successfully over an ordinary telegraph fime, ioo miles long
having five intermediate stations.

The general arrangement of the system is shown ini the accompanying drawing. At
each terminal of that portion of the fine over whicb telephone messages are to be trans-
mitted is placed a terminal differentiator, consisting of an impedance coil in series with the
line wire and a'condenser froni the fine wire to earth. As the telegraph battery is placed

outside this piece of apparatus the latter serves ta graduate the rise and faîl of the tele-
graph currents se that Morse signaIs will not interfere witlb the telephone service and se
that inductive or other disturbances wvill not be transmitted to the telephanes from por-
tions of the fine beyond the coils. Each telegraph way-station is provided with an inter-
mediate differentiator, consisting of a condenser and impedance coil. The impedance

. o coil is placed in series with the telegraph relay, and relay coil and kcy are shunted by the
condenser. This apparatus affords a by-pas- through the condenser for the telephone
talking and signalling currents. Were it na"t for this apparatus the talking currents
would be seriously reduced by the impedance oi the relays and the telephone signalling
currents would cause th relays to " chatter " or give false signaIs. In addition to the
above precautions the relays are directly bridged by polarization celîs. The latter offer
such opposition ta the passage of the direct telegraph currents that their presence does
not in the least interfere with telegraphic signalling. At the saine time, they serve as a
shunt for any telephane signalling current that, passing through, the impedance coil of the
intermediate differentiator, wauld otherwise affect the relay. Each telephone set is con-
mected to the lime through a condenser, thus avoiding interference with the telegraphic
service. The set, in addition to the transmitter, receiver and induction coi], cantains for
calling a special vibrator operated by a pusît-hutton, and for receiving calIs, a direct cur-
rent bell controlled by a slow-acting relay, which, in turn, is controlled by-a biased, polar-
ized relay. For signalling and talkimg, a battery Of 5 Or 7 Edison-Lalonde celîs as found
necessary is provided at each station. The station set is arranged to be mounted on the
wall and is similar in general appearance to the standard magncto sub-station set.
A special transmitter m-arked C. R. C. (Composite Railway Circuit) is employed with
these sets. The receiver is of the standard type, but is permanently shunted by a special

~r~-j impedance coil which is designed te divert from tlhe receiver the traces of the telegraphic
or other currents which otherwise would cause disturbing noises to be heard. This

-~t~~kimpedance coîl has a movable iron core which can be inserted into the coil, or removedr r' from it, to a greater or less degree, thus widely varying tîhe impedance and regulating
the proportion of the current that is shumted around the rereiver. The value of tbhis imped-
ance should he as high as is consistent with the necessary freedom from disturbing noise.

The circuits used in the railway composite system are shown in the accompanying
drawing. At the leit is a terminal telephone and telegraph station, next toward the right
an intermediate telegraph station, next a telephone station which May or may not be assoc-
iated with the precedimg telegraph station, next a terminal and telegraphi station, and
beyond an isolated telegraph station. AIl telephone stations are connected between the fine
and eart h. At the extrenie left band terminal of the line is shown one of the telegraph bat-
teries B, the telegraph relay R of the combined telegraph and telephone terminal station,
the polarization celI P shunting and relay R, and the terminal differentiator T, cansistimg ai
impedance coil 1 and condenser C 1. The telephane set at this combined station is con-
nected to the line through condenser K<2. At this station B2 represents the local batterv
of 5 or 7 Edisan-Lalonde ceils. The transmitter, haok-switch, induction coul, receiver, and
its shunting impedance are represented conventionally. At V2 is a vibrator, Operating
through a coil, with condenser placed around the vibrator contact, and the aperation of
the vibrator cantrolled by a key M2. This portion ai the equipment pt-avides the high fre-
quency signalling current. At N2 is a biased polarized relay, and at S2 a slow-acting
relay, controlled by the former, and baving connected te its own back-contact the direct
current bell E2. This portion of the apparatus is for receiving imcoming signais. At the
next station (an intermediate telegraph station) is shown an intermediate differentiatarcon-
sisting ai impedance coul 12 and condenser C2. The t-day R2 is alto shunted by the pal-
arizatian of ceil P2. The remaining stations so closeîy resemble those t-eierred to above
as to requit-e no fut-ther description.

To call a distant station, as, for example, station 3 fram station 1, the operator at sta-
....L..J tion i depresses key M2, which causes the circuit ai battery B2 ta be closed through the

vibrator V2, the aperatian ai which produces an intert-upted current in the Split primat-y
winding af coil A2, and consequently a similar induced current being transmitted thraugh
the condenser K2, along the line, thraugh the condenser C2, ai the intermediate differenti-
ator ta station 3, and beyond. At station 3 this signalling current flows througli condenser
K<3 and F3 , and the polarized relay N3ta earth. This current causes the armature ai relay
N3 ta vibrate, thus opening the circuit which previously existed from the battery B3 througb
the slow-acting S3 ta earth. The armature ai relay S3 falling back, closes the circuit of
the direct current bell E3 which gives tbe signal. The talking circuit is ai the simpleut
chat-acter and requit-es no explanation.


