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INTRODUCTION.

1.1 How to study telephone gircuits. A telephone sirouit consists of =

(1) a apeeking circuit containing a trﬁnamittsr and recsiver,
by which you aspesk to and hear the person at the distant
telephons, and

(i1) a sigﬁallihg cireult by which you are salled ig the
telephone and also cbtain mocess to other telephones via
the exchange.

Some circuits look complicated because they perform a number of functions, but the
circuit operation is simplified when these functicns are studiasd peparately. When
atudying telephone circuits, therefore, it is convenient to separate the spesking
end signalling oircuits, In the spesking olrouit, the transmitting and receiving
conditions may be considered separately. In the signaelling circuit, the incoming
and outgoing signalling conditione may alsc be considered separately.

1.2 Although to Technicians, the cirsuit and ite performance are important in ths opera-

tion of a telephone and must be thoroughly understocd, the form of the instrument
is important %o the subsoriber. Two forms have beon designed for general require-
menta — table telepbones and wall telephones.

Although many modern telephones use the cne type of case for magneto, C.B. marmal
and automatic table telephones, and another typé of oase for the magneto, C.B.
manual and automatic wall telephones,. the circuit and the operation of the corres-—
ponding teble and wall models are similar.

Issued 1958,
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EARLY MAGNETO TELEPHONES.
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1.3 Many different types of magneto telephomes (Bometimes called leocal battery tele—
phones} have been used and some early types are shown on page 2. The types
commonly used at present are in the 300 and the 400 geries, and thess are avail-
able in table and wall medels.

1.4 Magneto telerhones are identified by the code letters —

(1) MT for a Magneto Tabla Telephons,
(i1) MW for a Magneto Wall Telephone.

1.5 This paper describes the principle of operation of the early magneto telephones
and also the modern handset magnetc telephones which use the anti-sidetone
industion coil.

2. BASIC SPEAKING CIRCUIT.

2.1 Simple one—way circuit. Fig. 1 shows a simple magnetce telephone speaking eircuit.
The transmitter and battery are connected to the primary winding of the induction
eoil; the secondary conneots to the line and distant receiver.

PRI. sEC. | [
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FIG. 1. MATCHED ONE-WAY SPEAKING CIRCUIT.

The funotions of the induction ¢oil in a magmneto telephone are -

(i) To enable the transmitter to operate in s low resistance circuit. This
reduces the battery woltage and, thersfore, the number of celles
roequired to supply the minimum D.G. (about 50 ma) for satisfactory
transmitter operation. If the transmitter were connested direotly to
line, ths resistance of the circuit would be very high (particularly
on long 1ines) and too many cells would be required. In practice, the
resistance of the primary winding iz 1 ohm; the hattery voltage is
usuglly 3 volts, provided by two No. 6 dry sells in series.

(11) Teo prevent D.C. flowing through the receiver ceils. The D.C. would tend
sither to oppoBe and weaken the permansnt magnet in the receiver or to
gsaturate the magnetic cirecuit, depending on the direction of current.

. In either case, the efficiency of the receiver would be reduced.
(iii} To metch approximately the transmitter impedance (about 60 ohms) to that
of the line and distant receiver {about 600 chms) for better tranemitting
afficiency.

2,2 The Induotion Coil Ne. 12 (I.C.12) is a typical open magnetic eircult transformer
used in early magneto telephones. It consistes of two insulated windings -

(ig A 1 ohm winding of 430 turns.
(ii} 4 25 ohm winding of 1,350 turns.

This gives & tranemitting primary to secondary turneg ratlo of about 7 & 3,

The cora comprises a bundle of scft iron wires insulated frem each other to
reduce eddy ocurrent losses. Due to the open oorse, all the flux preduced by the
primary current does not out or link the sscondary winding. The efficiency of
the induction coil iz about BO%.

The open core, however, prevents saturation of the magnetie cirscuit due tc the
tranenitter current in the 1 chm winding. If magnetic saturation were to oocur,
variations in magnetlsing force {caused by the varying D.C. in the primary ocir-
uuit) would not cause similar variations in the flux density. The alternating
voltage induced across the secondary would not then follew the primary current
variations, the industion coll would be wery inefficient, and distortion would
OGOUT .
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2.3 Two-way oirouits, Telephone eircuits must be two-way. This may be achieved by
the olrouit shown in Fig. 2. This is called a "four-wire cireuit" becausa Tour
wires or two peirs are used, one pair for emch direction of 4transmiesion.
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TWO-FAY SPEBAKING CTRCUIT.

PIG. 2.
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Four-wire sirouite are oostly ae regarde proviaion of lines, and & ocompromiae is
made between economy and efficiency by connecting the receivers in the secondary
sirouit to produce a two-wire cirouit {Fig. 3).
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BASI0 MAQNETO SPRARING CIRCUIT.
FIG. 3,

2,4 The eirouit operation of Fig. 3 for either direction of transmismion is as Follows -

D.C. from the battery flows through the 1 ohm winding and the transmitter. When
8 parson speaks into the tranemifter, the transmitter resistance and, therefore,
the D.C. in the primary cireuit follows the freguency and amplitude wariations
of the sound waves.

The A.C. component of speech induced in the 25 ohm winding flows in a series
sircuit consisiing of the looal raeceiver, 1line caenductor®, and the raceiver and
2% ohm winding at the distant telephone.

Speech signals are heard, therefore, in bhoth the local receiver and the distant
radceiver.
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3. BASIC SIGNALLING CIROUIT.

3.1 In the magneto telephone signalling cirouit -

{i)} the magneto bell provides an audible signal when the sxchange
rings tha subsoriber, and :

(i1} the hand genexator providee a calling signal to the exchange, when
the subsoriber wants to make & call, and a olearing sigmal when the
pubseriber has finished a conversation. The differentiation baiween
the oalling and olearing signals is provided YLy suitable connection
of the mpparatus at the exchange.

3.2 Two typee of signalling cirouit are used in magneto telephones {(Fig. 4).

LiO— 10—

N——

Lao— L20—
{a) Bhort-cirouit type. {») Open—circuit type.
MAQGERTO SIGKALLING CTRCUITS.
. PIG. 4.

Pig. 4a shown the arrangement in early type magnetoc telephones using the
Generator No. 1. In the norwal position, ingoming 4.0. ringing current aenergiees
the bell vis the generator frams, shaft and contaot assembly which short circuits
the generator armature. When the generator hendle is turned, the epring-aset
operatee to short circuit the bell and the short—oirouit is remoeved from the

armature. The generator voltage is applied to line wvia the short-ecircuit on the
bhell.

Fig. 4b showa the arrangement in later type telephonea. In the normal position,
the hell ie connected to the line and the generator armature is dieconnsctad.
When the handle is turned, the change—over epring operaites to opven the bell
gireuit and apply ithe gensrator wvoltage to line.

3.3 Resmong for Generstor Spring-pet, The hand generator "switching" or "out-out™
gprings have two funotions -

(i) When the telephone is not in use, they switoh the generator
prmaturs out of circuit and conneet the Dell across the line,
Thus, the impedanca of the generator doea not reduce the
ringing currant through the bell.

{ii) When the generator bandla is turned, they switch the ball out
of cirouit and pomnnsct the armature aoross the line. Thus,
the impedance of the bell does not reduce the ringing currant
sent to the sxchange. This aleso prevents the looal bhell from
ringing on outgoing calls and possibly amnoying the calling
subsoTriber,
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4. BASIC MAGNETO TELEPHORE.

4.1 For economy, the speaking and signalling cirouits are combined so that their

separate currents are transmitted to the exchange and distant telephone over the
same pair of wires.

Fig. 5a shows the basic e¢ircuit used in the type 135 MW telephone (Fig. 5b) which
is typical of the early type magneto telephones. The dry cells for the trans-—
mitter operation are mounted inside the telephone.

Lo 4

250 | 12

L2Q *-8 l_

(a) Schematic Circuit.

(b) Telephone 135 MW.

BASIC MAGNETO TELEPHONE.

FIG. 5.
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In Fig. 5a, the signalling cirouit is oconnected permenently across tﬁe line but
the speaking circuit is switched out of eirouit by placing the receiver on the
switoh hook when the telephone is not in uass or during signalling.

The switch hook operates s epring-eet {the switch hook contacts) which performs
two functiona -

(i) Opens the transmitter circuit to prevent unnecessary
ourrent drain from the batitery when the telephone is
not in uaa.

(ii} Opens the receiver cirocuit to remove ithe shunt on the
bell or generator during eignalling.

The common electrical oonnection between the primary and secondary of the speaking
cirouit simplifiea the wiring as it senasbles three switoh hook contacts to be used
inatead of four.

4.2 Bpeaking cirocuit. During a conversation, the receiver is off the hook and the
switch hook contacts olose %0 complete the circuit for the transmitter and connect
the receiver cirocuit to the line.

The bell is connected across the speaking oirouit. Because of the high impedance
of the bell (about 18,500 chme at 4,000 o/e), it has no noticeable effect on the
speaking cirouit during either transmitting or receiving.

The speaking circuit operation is similar to that deacribed for Pig, 3 (see para~
graph 2.4} in whioch the primary and secondary oircuite are separate.

4.3 Bignalling oireuit. To receive an incoming ring from the exohange, the awitech
hook contaots must he open to disconneot the low impedance of the Teceiver and
2% obm induction ocoil winding from aorose the bell, Similarly, when signalling
the exchange, the switoh hook contects must be open to disconnect the ilow
impedance of the receiver and 25 ohm induction ¢oil winding frum across the
generator armatura.

The signalling cirouit operation is similar to that deseribed for Fig. 4a (see
paragraph 3.2},

4.4 Testing., The basic magneto telephons circuit may be tesated before installation by
the following simple tests -

Oenerator Test.

(i) Turn the generator handle = it should turn freely.

{ii) Place a short-circuit on the line terminals - the
ganerator handle should be hard to turn.

Bell Taest. Open the generator osut-cut make spring and with a short circuit on
the line terminals, turn the generator - the bell should ring.

Speaking Test. FPlace a short circuit on the line terminals, 1ift receiver to
your ear and blow or speak into the transmitter = sound should be heard in the
receiver. If thig test faila, the next test will prove the receiver eircuit.

Receiver Test. Remove the short eirecuit from tha line terminals, lift the re-
ceiver to your ear and turn the gengrator handle. Gaenerator output should be
heard in ths receiver.
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5. ANTI.SIDETONE INDUCTIOR GOIL.

5.1 When sounds picked up by a telephone transmitter are reproduced by the local
receiver, the effect ia called Bldetone. In the apeaking oircult used in early
magnetc telephones, all the transmiited speech peepee through and is heard ase
gidetone in the leeal receiver.

Excosaive eldetone has two disadvantagea -

(i) ¥hen a speskar hears his own voice too loudly in the local reveiver, he
tends to lower his voice. This decremses the amplltude of the sound
in botbh the loocal receiver and the dimtant receiver, and is equivalent
to redusing the transmitting efficiency.

{ii) Loud room or baokground noises tend tc "mask” the received spssch,
meking it diffioult to hear and understand the perason at the distant
telephone. This iz equivalent to reducing the receiving efficiency.

The elimination or reduction of sidetone is, therefores, equivalent t¢ raising the
transmitting and receiving efficiencies. In praciioce, it is not desirable to
eliminate sidetone completely but merely to reduce it, because many people gauge
the efficlenoy of a telephone by the presence of sidetone.

The early transmitteres and receivers were relatively inefficient and did not
produce exoessive sidetone. However, improvements in tranemitters and receivers
caused a corresponding increase in eidetons, and anti-sidetone oilrouits were
developed to reduce this effect. Al]l modern telephones use an anti-sidetonse
induction o¢oil, abbrevisted to A.8.7.I.C. :

5.2 The ﬁrinoiple of operaticn of the magneto telephone A.3.T.I.C. ecirouit ie explained
from Piga, and 7, whigh show ihe oonditions at a partioular instant. For the
cther half oycle of epeech, the aonditione reverse,

The 4.8.T7T.I.C. ecireuit i eimilar to the basic speeking oircuit with the addition
of an-extra winding on the induction ooll and a balance network,

Fo: simplicity of explanation, it is essumed that -

(1) the ¢B and BD windings oonnected in series, have equal turns and resis—
tance, and
(11) the impedsnoce {2¢) of the line and distant telephone equals the impadance
(Z2) of the balancs notwork fitted in the telephone (60C ohms).

Tranemitting gFig. €p). When a pergon spesks into the transmitter, the 4.0. com=
ponent of speech induced in the CD winding flowe through the balance network (zz)
and over the line and distant telephons (31).

The turne ratic of the 1nduction ocil windings helpe to matoh the tranamitter to
the load which oonsists of Z4 and 22 in series.

(2} ' (6)
OPERATION OF 4.5.7.1.C. (TRANSMITTING).

PIG., 6.
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Sidetons Suppression., Fig. 6b is an equivalent simplified "bridge" cirouit of
Fig. 6a. The alternating voltage induced across the CD winding when the transmitter
is operated by sound waves, exists also across the loagd.

As point B is the mid—point of the CD winding and point 4 ie the mid-point of the
load impedance, pcintes A and B, at all times, have the same potentigl. As the
raceiver is oonnected between these points,no sidetone is heard.

Receiving (Fig, + Alternating speech currents from line flow through the receiver
and CB winding. '

FIG. 7. OPEEATION OF A.S.T.I.C. (HECEIVING).

Although it would appear that a large portion of the speech curreni flows through
the balanos network, this is not so., The alternating magnetic flux produced by the
CB winding sets up an e.m.f. of mutusl induction ascross the BD winding, the polarity
of whieh tende to oppose any current through the network.

Under certaln conditiona (for example, when the receiver impedance equalse the
impedance offered by the CB winding, the CB and BD windings have egual turne and the
induaetion coil ie 100% effiqient), the voltage across the OB winding and, therefore,
the e.m.f. induced in the BDI winding equalas the P.D. across the receiver. Fig. T
shows the polarities at a partiounlsr instant for an applied e.m.f. of 1 wolt.

The balance network is then commected to points A and D which, st all times, have
the same potential. Thus, no incoming speech ocurrents flow through the network and
all pass through the receiver. .

Compared with the basioc speaking 6ircui£, therefore, this basic anti-sidetone circuit
eliminates sidetone when transmitting but doss not reduce the receiving efficiency.

It is interesting to note that when the circuit to the balance network is open, the
transmitting end receiving efficiencies are not appreciably sltered but there is no
reduction in sidetone. : :

5.:3 In modern magneto telephonees, the A.8.T7.I.C. is dealigned for satisfactery trans-
mitting and receiving efficiencies and sidetone suppression,

In practice, the optimum ratio of turns of thea three windings and the impedance pro-
vided by each, differ for sach funotiony for example, if the A.S.T.I.C. is designed
for maximum transmitting efficlency, it may not necessarily give satisfactory
receiving efficiency or sidetons suppression. Also, the line impedancea to which
the telaphone may be connected vary considerably depending on the primary comstants,
longths and types of lines; aleo both the 1line and Teceiver impedances vary over the
V.F. range.

In the practical design of A.S.T.I.0's, therefore, it 18 necessary to adopt a com—
promise which gives satisfactory performance for each condition of operation. As a
result, a number of different A.B.T.I.C's have been used, each development giving
some degree of improved performance compared with the earlier types, but they are
all basically similar in operation to the arrangsment demcribed in paragraph 5.2.

A typieal oo0il is the A.8.T.I.C. No. 21A used irn 300 series telephcnes.
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5.4 The 4.8.T7.I.C. No. 214 (Fig. 8) has four windings -

(1) A 1 obm "transmitier" winding of 400 turns.
{1i) A 17 obm "line" winding of 1,000 turns.
(iii) 4 33 ohm "balanoe" winding of 1,500 turns.
(iv} 4 900 ohm hon-inductive resistanoe.

The core comprises a bundle of moft iron wires insulated from each other to
reduce eddy current losses.

The open oore prevents saturation of the magnetic ocircuit due to the transmitter
current in the 1 ohm winding.

k. W RS AN
S 380 000N .
o TSHSA %

4,3,T,1.C. Wo, 21A.

FIQ. 8.

5.5 The speaking cireuit operation is similar %o that described in paragrapk 5.2 and

can be developed from Fig. 9 which shows ths basic conneotlons.

LiQ-

m Ve @

ARTI-SITETORE SFEAXING CIBCUIT.

PI0. 9.

One important diffsrence is that the A.8.7.1.C. No. 21A has more turns on the
"balanoe" than on the "line" winding. The reason for this is as follows -

Due to the open magnstio circuit, all the flux produced by the 17 ohm. "line”
winding by incoming speech ourrente does not out all. the turns of the 33 ohm
T"balance" winding. Thus, for equal turne, the e.m.f. induoed in the 33 ohm
winding would be less than the P.D. across the receiver. The balanoe nsiwork
would not be connected to points of equal potential and it would shunt esome in-
coming speech current from the recsiver thus lowering the receiving efficiency.
The inoreases of turns ralses the induced e.m.f. in the 313 obm winding to equal,
gpproxrimately, the P.D. across the receiver.
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The increased turne would unbalance the e¢ircuit and produca sxcessive
sidetone when tranemitting, and to compensate for this, the impedance
of the balance nstwork is similarly increasad, compared with the
impadance of the line and distant telephone.

To Keep sidetone to a minimum over the V.F. range, the impedance of the
balance network muet vary with freguency in the same manner as the
impedancs of the line and distant telephone. In an attempt to eimulate
the veriation in line impedance, which decrsases as the frequency rises,
a ecapavitor is conneotad in the balance network,

The balance network congimts of the 900 chm K.I.H. in series with an
0.4 WF capacitor.

In praoctioce, this anti-sidetens circuit does not entirely elimirate sidetrene
bacause it 1s impessible to mainimin a perfeoi impedance balance heiween the
balance network and the different types of talephone lines used, over the V.F.
range. However, compared with the earlier oircuits, it graatly reduces the side-
tone, without any noticeable effect on the efficiency of the speaking oircuit.

5.6 To produce a prastiosl telephone oircuit (Fig. 10), a magnetoc bell, hand generator
and predle switoh contacte are mndded o the anti-sidetone epeaking cireunit.

The signalli cirouit operaticon is similar to that desoribed for Fig. 4b (Bee
paragraph 3-n§- |

Lo > .
h?uff{' [1)

L2O—I

SIMPLIFIED CIRCUIT OF 300 SERIES MAGRET( TELEPHONES.

FIG. 10.

ST The 1.7 uF capsaitar in series with the bell allows the ringing ourrent to pass
through and operate the bell, but ensures that a D.C. cireuit is not provided
when the telaphone is not in use. TUnder certsin conditions (for example, a call
from a subsoriber connected ft¢ an gutomatic sxzchangs to a subscrikber connected to
a magneto exchenge within the pame unit fee area), this D.C. oircuit is used to
provide for the metering of the call againsi the oalling submeriber (automstio)
when the called asybsoriber (magneto) romevee the handeet from the cradle switch
to answer the call,
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6. 300 SERIES TELEPHONES.

6.1 Some of the telephones in this series are -

(i) The types 334 MT and 338 MT, developed in England.
(ii) The types 300 MT and 300 MW, developed by the
Australian Post Office.

The general appearance of the table telephones is similar, and the main differ-
ence is in the construction and layout of the component parts. For example, the
type 334 telephone uses a iype C hand generator mounted on the chassis, but the
type 300 telephones use the A.P.0. generator mounted on the case. (Fig. 11.)

The schematic eircuit and the operation of the table and wall telephones are
similar.

6.2 Both table and wall instruments are made up of two units -

(1) A moulded case containing a 1,000 ohm bell,

A.S.T.I.C. No, 214, 1.7 UF and 0.4 UF capacitors (in the
one metal can), cradle switch contacts and hand generator.

(ii) A handset No. 164 or No. 184 containing the transmitter
No. 13, and either a type 1L or 2P receiver. A cord
3306 connects the handset to the case.

In the table models, the exchange line and the oonnections to the dry cell battery
(mounted in & battery box) terminate on a terminal block Ne. 20/4 which is
connected to the case by a cord 3406. In the wall telephone, the exchange line
and the local battery connect directly to terminals inside the ocase.

(¢) Internal View of 3134 MT,

(4) Internal View of 300 MT.

FIG. 11. TYPICAL 300 SERIES HANDSET TELEPHONES.
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6.3 Fig. 12 shows typical schematic circuits for the types 334 and 300 talephones.
These circults are similar in operation to the anti-sidetone magneto telephone

circuit developed in Section 5.

R l W
Li IRH R

—|

o
-/
a-w

L I _& W

t Wi

g "

e [} Y S B8

é \x 4
CORD

TERM. cont
STRIP 8406 alos

N* 20/4
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REMOVE STRAP BETWEEN TMLS 142 OF TELEPHONE.

(s) 334 MT Telephons.
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TELEPHONE 300 MT, MW. cipcutT MARK I. DWG. No. CE-208 SHT. I

{b) 300 MT and 300 MW Telsphones.
FIG. 12. SCHEMATIC CIRCUITS OF 300 SEBTES TELEPHONES.
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T. 400 SERIES TELEPHONES.

7+1 The 400 series telephone will in future, be the standard telephone used by the
Australian Post Office. This telephone uses a rocking armature receiver which
is superior, both in volume efficiency and frequency response, to receivers
previously used. It also uses a more efficient A.S.T.I.C., designed to raise
the transmitting efficiency of the cirocuit at the expense of some of the in-
creased receiving efficiency.

Because of the increased transmitting and receiving efficiencies, thess tele—
phones will give a better performance with existing lines than the equiwvalent
300 series telephones. Alternatively, for similar performance, they can be
used on longer lines or smaller gauge wires.

T.2 A typical telephone in this series is the 400 MT (Fig. 13), which is made up of
two units -

(1) A moulded case containing a 1,000 ohm bell, A.5.7.I.C., 1.7 gF and
0.3 uF capacitors (in the one metal can), cradle switch contacts and
hand generator.

(11) 4 handset No. 400 containing the tranemitter No. 13 and rocking
armature receiver.

The exchange line and the connections to the dry cell battery (mounted in a
battery box) terminate on a terminal block No. 20/4 which is connected to the
case by a cord 4406; and a cord 3306A connects the handset to the case.

(a) (v)
- OSET
1] rL l,,- 2 & 15 R-w B $ nn '2‘.& HANDSE
!
{7 e oo oot
SELL | 2 @)
3
I I )-q 03 :q
i il
o
La I 3 Ia )
- h I o tay B-W ¢ OR
\L;;,G '... :- O
™

L_ JYy b-w n E m o Uw
- 29000

IND. COIL CORD
TERM. BLOCK TR IR]
Ne.20/4 33064

n
n
o]
x

2=}

(c) Routed Schematic Circuit.

e S e el

FIG. 13. TYPICAL 400 SERTES HANDSET TELEPHONE.
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7.3 The A.S.T.I.C. has five windings (Fig. 14) -
(i; A 1 ohm "transmitter" winding of 250 turns. o rr%%\
(1i) A 15 ohm "line" winding of 800 turns. ' 02
(iii) A 10.5 ohm "balance" winding of 463 turns. 150
(iv) A 530 ohm non-inductive resistance. 0 4
(v) A 115 ohm non-inductive resistance.

10-50

s
(.‘\ s3on
AW
1sn \\\\D
70 ANANN—— 6

FIG. 14. A.S.T.I.C. USED IN 400 SERTES MAGNETO TELEPHONES.

The silicon iron core is built up in two sections, each L-shaped and laminated
to reduce eddy current loss. A spacer provides a small gap in the magnetic cir-
cuit to avoid saturation by the transmitter current. The higher permeability of
the core material and lower reluctance of the almost closed magnetic circuit en-
ables the use of fewer turns on each winding than are required when the magnetic
circuit includes a large air path, as in the A.S.T.I.C. No. 21A., Thus, the
higher overall efficiency of the A.S.T.I.C. is the result of reduced magnetic
and copper losses.

Lo

T+.4 The speaking circuit operation is
similar to that described in paragraph
5.2 and can be developed from Fig. 15
which shows the basic connections to
the A.S5.T.I.C.

Owing to the improved efficiency of

the speaking circuit compared with the

300 series telephones, the balance 5y 158
network (comprising the 530 ohm and LZCF——*Ll\QﬂﬂJLL
115 ohm N.I.R's. wound on the
A.8.T7.I.C., and the 0.3 UF capacitor) BRANEO)

is designed to balance more accurately

the line impedance variation to ensure

satisfactory sidetone suppression over

the V.F. range. FIG. 15. ANTI-SIDETONE SFEAKING CIRCUIT.

7.5 To produce a practical telephone circuit, a magneto bell, hand generator and
cradle switch contacts are added to the anti-sidetone speaking circuit as in
Fig. 16. The signalling circuit operation is similar to that described for
Fig. 4b (see paragraph 3.2).

LIO

1-7uf 3”‘i

O-3uF

L20O

I : A
" M 5.25 @ A

FIG. 16. SIMPLIFIED CIRCUIT OF 400 SERIES MAGNETO TELEPHONES.
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8, TEST QUESTIONS,

1. What is meant by the code lsiters NT, Nd, when dpplied to telephones?

Z. Drav a simple two-wire magnsto ageakim cireuit uglng a twwwrinding induction ceil, and explain the
¢ircuit operation during transmitting and receiving,

3, What are the functions of the induction coil in a magneto tetephone?

4, What are the functions of the hand gensrator spring-sst?

5. Draw the basic magneto telaphone cirouit and explain the speaking and signalling circuit operation.
6. Why are switch hook (or cradle ewitch) contacts necessary in a magneto telephons?

7. What is sidetone? State the advamtages to he gained by 1ts reduction 4n a telephone cirouit,

8. Explain how a siwple three-minding induction coll can be used to redice sfdetane,

9. khat 1s a mcomﬁ requirement of the balance netesrk for satisfactory reduction of sidetone?

10, Oraw the schesatic cirouit of a magneto telephone in which an A,5.7.1.C. is used, and explain its
oparation for each o¥ the following conditions -

{1) tranemitting speech,
{43) aidetone suppression,
{111) receiving ncoming spesch,
(iv) receiving an fncoming ring,
(v) ringing the exchange.
11, ¥hat are the functiuns of the 1,7\uF and Q.4LF capacitors 1n a 300 series sagneto telephone?

12, What are thw main differences in construction betwesn the A.S.T.1.C, No, 214 and the A.S.T.1.C,
uged in the 400 series telephones,

13, Hitwl'l:h:h gpnking cireuit of the 400 series telephones more efficisnt than that of the 300 series
olephones

END OF PAPER.



