The Series 800 Telephone and How to use it.
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The Series 800 phone was released in Australia in 1963 and was issued until the mid 1980's. It was a replacement for the existing bakelite series 300 and 400 phones which had been standard issue for many years. 
The external design of the 800 was taken from a telephone used in Belgium, but the internal design is entirely Australian. With the casing made of plastic, it was possible to produce the phone in various colours at no extra cost. 
The PMG, and later, Telecom, advertised it as the "Colorfone". The 800 was only ever made for automatic and C.B. working. There was never a 'modern' telephone for magneto services, with existing instruments retained and reconditioned right up until the end of manual exchanges (1980). 
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Electrically, the 800 series had several improvements over the bakelite 300/400 series instruments. Automatic current regulation was incorporated so that the phone could be used on long and short lines with no modification. 
Prior to this, it was necessary to connect a 330 ohm resistor in series with the phone on short lines to keep transmitter current to a safe level. 
A six pin plug (type 603) and socket (type 610) was used with the new design. This allowed greater flexibility with configuring the phone to work with different wiring plans, compared to the previous four pin plug and socket - which was only used with portable services. 
Until now, the 300/400 series phones were connected permanently to the line via a 20/4 (20 bar 4) terminal block, unless a portable service was installed. 

With the introduction of the series 800, all phones would be connected via plug and socket. If for some reason the connection needed to be made permanent, the design allowed for the plug to be made 'captive'.
 
Previously, the 300/400 series used screw terminals with links to configure the phone for its intended wiring plan. The 800 series was built on a printed circuit board and used miniature quick connect lugs. 

The plugs and sockets, patented by AWA, were made by Transpro (TP), and the cords were made by Bly. Until 1975, the line cords were three conductor as standard, and of the same colour as the phone. From 1975, cords were 'teak' coloured and four conductor. 
Six conductor cords were available when required. 
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Internal wiring. Connections are made with quick connect lugs onto a PCB.
Several dials were used, initially made by STC, and finally by AWA. 
The handset cord anchorage was improved in later instruments. 
Commonly seen would be an 800 series phone with the individual handset conductors exposed when the clamp lost its grip.
 This was just a simple clamp relying on friction against the cord grommet and was not very effective. Later design provided a special moulded grommet which engaged in slots in the clamp. 

The transmitter was the same No. 13 type used previously but now fitted with quick connect terminals. Towards the end of the 800 series, an NEC manufactured solid state replacement had been developed, using a condenser microphone. 
The receiver was the 4T rocking armature type, previously used with the 400 series handset. 
However, a back-to-back diode assembly was now wired across it to prevent loud acoustic shock. 
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From Electronics Australia, October 1973. Two million 800 series phones were produced in 10 years.
Wiring of the 800 Series Phone.
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Circuit label inside phone casing.
(Note that this is a later model (from 1982) and has a four conductor line cord). 
There were many wiring plans and configuration for the 800 series phone. 
There were several types of parallel working, instruments fitted with recall buttons, hearing aid amplifiers, multi line variants, and so on. 

In this article, we'll concentrate on the typical domestic instrument used on its own. For parallel working, some description is given here. 
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Getting your 800 Series Phone Working over the nbn. 

The removal of exchange lines coming into a house are now at an end, any users of an 800 phone will be using it on a VOIP service, from a modem or ATA (Analog Telephone Adaptor). In Australia this is typically provided by the NBN. 
This is where a lot of owners of 800 series phones have encountered problems. 

There are two things to deal with. The most obvious is that VOIP services do not work with decadic dialling. They are DTMF only. 
That means the loop disconnect pulses generated by a mechanical telephone dial are ignored, and it's only possible to accept incoming calls. 

Therefore, an adaptor is required which converts the dial pulses to DTMF. The best known of these is the Dialgizmo, which is described further here. 

With a Dialgizmo installed between the phone and the modem or ATA, it's now possible to dial out. 
The Dialgizmo counts the dial pulses and generates the required tones. 
No modifications are required to the phone, and for all practical purposes, what comes out of the Dialgizmo simulates an automatic analogue exchange line.
The Phone Doesn't Ring! 
So far so good, but a very common complaint when attempting to use an 800 series phone is that it no longer rings on incoming calls. 
To see why this is, and what to do about it, you need to look at the circuit of the phone. 

Looking at the wiring plan below, we can see in this example it has a connected three conductor cord: 
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Plan No.1. Basic exchange line to single instrument wiring plan.
When a four conductor cord is fitted, the black wire connects to GS4 and pin 5 of the plug. 
By default, there is a link in the socket between pins 2 and 3. 
We can see that ring current flows from pin 2, through the link to pin 3, then to the bell via the red wire to terminal P1 inside the phone. 
From the bell, current flows through the gravity switch contacts (closed with the handset on hook), through terminal C1 to the DC blocking capacitor, and out via the blue wire connected to terminal B and thence to pin 6 of the socket. 
When an extension bell is fitted, the link between pins 2 and 3 is removed, and the bell is connected in its place. Connected, the extension bell is in series with the telephone bell. 
The problem of the phone not ringing occurs because of two possibilities; 
1) the phone was previously configured for parallel working, or 
2), there is no connection between pins 2 and 3 of the socket. 

If the phone has been set up for parallel working, it will either be as the first phone, or a second phone. For parallel working, one phone (the first phone) provides bell current to the second (and/or third) phone. 

In the case of the first phone, the link between A and P2 will be moved from A to P1. 
The red wire previously connected to P1 will now connect to GS5. 
The link between pins 2 and 3 in the socket is removed, and the red wire is connected to pin 3. 

If this phone happens to be plugged into a socket where the link exists between pins 2 and 3, the bell will be short circuited and the phone will not ring. 
Aside from that, the DC blocking capacitor will be connected directly across the line, resulting in muffled speech. 
If the phone was configured for parallel working, but as a second phone, the link between C1 and GS4 will be removed.
A and P1 will be linked, and the red wire will connect to GS4. 
Again, this phone will not ring when plugged into a socket wired for a single phone, whether or not pins 2 and 3 of the socket are linked. 
With the DC blocking capacitor out of circuit, no current can flow through the bell. See here for more on parallel operation. 
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Plan No.2. Wiring for parallel connection of 800 series phones. Note the different configuration for the first and subsequent phones.
So, the first thing to do when using a single 800 series phone is to ensure that the internal configuration is as per the label inside the casing (or Plan No.1). The phone will then suit a 'normal' two wire service, as a single phone. 
RJ11 to 610 adaptors. 
Invariably, with a modem/ATA/Dialgizmo, or any other modern phone accessory, RJ11 connectors become involved. 
This is the U.S. standard "modular" connector which has also been adopted in Australia in recent years. 
So, to use your 800 series phone, you'll need an adaptor. And, this is where problems occur. 
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800 series phone plugged into an RJ11 to 610 adaptor. A problem exists!
Look closely at the above adaptor. You will note that there is a black wire to pin 3 in the socket. Since the modem/ATA/Dialgizmo will be wired for two wire working (only the red and green wires of the RJ11 plug are used), this black wire goes nowhere. 

Immediately, we can see that with no connection between pins 2 and 3, the phone will not ring. 
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Adaptor modified. Note the white wire between pins 2 and 3. Phone will now ring.
All that needs to be done is to connect a link between terminals 2 and 3 of the socket.
The black wire could be left in situ, but just in case there was an internal connection in the modem, etc., it's probably best to disconnect and insulate it as shown. 

Alternatively, if it's desired to configure an 800 series phone for genuine two wire working, connect the link which was from A to P2, from A to P1, and connect the red wire of the line cord to P2 (an unused terminal). 
In this way, the phone will work in any 610 socket as long as the line is connected to pins 2 and 6. 
Some 300 and 400 series phones were fitted with 603 plugs, and the wiring patterns follow that of the 800, although of course with different terminal designations inside the phone. 
Note that while the Ericofon also uses the same plugs and sockets as the 800 series, the configuration is again quite different. See here for further information on using the Ericofon. 



Central Battery Series 800.
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Series 800 Central Battery. 
The CB version of the 800 is of course internally the same as the automatic version, except that the dial is omitted and the loop disconnect contacts are jumpered. 
It can be used to take incoming calls in the normal way, and in this regard a Dialgizmo is not required. 
As previously described, the socket connections and internal jumpers need to be correct for the bell to ring. 

An interesting project would be a voice recognition circuit connected across the line, so that the phone could be used to make outgoing calls by reciting the required number, as one does with a manual exchange. 
In other words, an 'electronic' operator. When the handset is lifted, a synthesised voice would say, "number please". 
Then the user says the required digits, which the voice recognition circuit converts to DTMF tones. 





[image: ]Notes on the Series 800. 
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800 SERIES TELEPHONE, INSTALLATION NOTES IA-33
Plugs are usually made non-captive in their sockets, the socket being secured by a
L" x 5 screw in hole A and a 5/8" X 5 screw in hole B.
However, on plans 2, L, 7 and 15, the plug of one telephone is nade captive by
sscuring both the plug and socket with two 3/U" x 5 screws, one hole A and one
ing through the matched holes B and C (see appropriate plan diagrams for details).

Securely tighten the socket cover holding screw. Do not over-tighten or the
ic cover may score. R

When a telephone is recovered, leave the socket in situ.

411 cords are terminated with quick connect sleeves. To remove a conductor, grasp
upper portion of the metal sleeve with long nosed pliers and pull upwards using the
hand as a backstop.

Long nose pliers are also used to replace sleeves.
Do not disconnect sleeves by straining on the conductor.
Do not bend the terminal lugs.

line and handset cords may be reversed to suit a subscriber's requirements.

imen cords are replaced or rearranged, the conductors of the line and handset
must be twisted by passing the line cord conductors around the handset cord
tors once.

lugs fitted with six conductor cords are available for use when more than 3
tors are required. Issue 2, 1965.
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THE TYPE 801 TELEPHONE

INTRODUCTION
In Januwy, 1963, & new tpe of
coloured. telephone having % pleasing
ippearance and nuvaneed lechnical fen
s was. made available (o e Aux
st public. I was the fis type in
the B0 series ta be relessed and it
Kiown as he 801 type selsphons.  This
Slephons is designed for e 11 sulo-
millo Sxchange aras and Meorporiies
intomtic segulition of trnsnission
Derformance. - The gensral features of
fhe decign of the 801 telphons, together
with s Gireml and iransrmistion por
Tormance, are.discussed in (i aricle.
Tt e of T sonrnal e
Various Comporents of e 1elephone
Wil e dealt wilh n gresier deist
Shortly after the candiesick telephone
gave pice 1o the niouided handset foo
Dhond, designers xeaised that plastcs
Dffered the opporlusiy (o mike Qurable
lephoncs i Golours other than biack
Although.cotourea ielephanes were i
{rodueed into service 1 1he Ausiraian
network_duting (he_1930' only the
Tory  nsirument achicved uny. degrc
of popuianity. Since World War 11, &
Sreat many niew Diastic. meterials hive
Become. avaliable  commercialy and
macy of these axe yery Sutabie for the
fanufacuire of lelephones in the il
Tange of - colours from.stzong _rcds,
Ereene and ‘bl o pastel shades
The Australian Post Offce hee been
well ‘awara of he need Tor  ringe of
Soloured teiephones. which would. har
momise vith colonrs used 1n modern 1n-
s Accordinely
Grroughout iR
o Sopiemer
new  Avstraian

terior decoraling scher
afier calling _tonders
World, it was decided
1961, to dovelop 3

“See page

Fla. 1.—Face View

R 1. KOLBE®

Fi 2

coloused_telephone as & joint_project
hat

of Austalian manufaciurers,
StandardTelephones and C
Lid (STC),

lesy (Alsia) Lig. (A

Past Offce  engincess.

firs time the Post Offce. had
over all_design” features. Information
about telephons dsign ad been s
Comulated for (he past 15 years with &
Vi 1o the eventual design of an fnstra
ment for the Australian network and it

o601 Telaphons.

with Hondset oft

s clear thal the 801 type telephone is
At Jeast a5 far advanced as any other
available at present on the world

The new (elephone instrument s o
development from the “Assistant” (ele-
phone designed by the Bell Telephone
Ranutectaring Co., Antwerp, Belgtum,
with which ST.C. s associated. How:

o, the design deiails, both external
d ' fternal, have been’ modified con-
siderably 10 produce the Australian
Tnstrament.

GENERAL FEATURE

The objectives in the desigy of the
e “elepiont were 3 hight sandacd
of pesformance theoughout'tho service
fife! an. sesiheicaly plessing sppear
nce, ndceomomy in both Ssalation
00 maintenanes Sonsstent wit the o
Sirements o cemenie. manifaciare
Biievn atuntion-was” gven. 15 e
Gikign ot Somponents to" aneure. that
ey "cauta” D mamutaclured fo he
ity leve requied fo e a bigh
Srobabiity of a long troubleree s
B e the anl Coriucion i
Sipe s employed 1o Simply maniise:
s and mainionance.  Todividoel <o
ponents sse grouped and aranged in
Iobassmbites which are the fundamen.
il i rom Which the Complet tie
Phone irsirment 5 bt

he case ané hendiol are moided
in'% toughenad_polysyrene. injecion
Toulding materisl selonsrile. buia:
diene ssrene. (A BS), wiich combings
Hight welght with high impact sirength
The'sirfzce has good restance 1 Seul
s, marking, srsson and seraching
i ¥ ey cleanea, Tn aaditon, A B
Foits “aggrossive chomicals wicn v
Kok, k. and many sofvents and 1
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Fis, 3—Compancnt Assombii

not_adversely affected by substances
Rormally wsed for hovsehold cleaning
"The fue colours chosen for the st
order of the new telephone are_ light
ory, mist ey, fern gron, topaz vel.
low and Iacqucr red. These are shown
in'the pholograph on the front cover of
s Isshe of the Journal. Further details
of the extermal sppearance can be seen
from Figs. 1 and 2

The cusc functions primarily 3
cover for the component. assemblics and
700 manting o 1 s Dsioe
cen possible {0 Qesign it as @ relatively
i, "mechanically Siastic” shel - with
Smooth contours. This csse shape, 1o
eiher with the  design ‘o the gravity
Siich plungers” (Fig. 2), almost “eimi.
ates the danper of accidental operation
of the pravity switch by the cords, The
handse: when replaced. s direced into
s correet  poshion on ‘the.gravity
swith plungers by 3 sl aligning action
1S neatly tmpossible fo" aceidentally
balance: the handset on the  clephont
case in any position near the  plungers
Without “opeating  them. A ' buil-in
Samin e i th form 51 o Ve
i ihe ‘case 1 provided (Fie. 2). which
makes it casy ‘10 grasp the {eiephone
ind carry i in ond hand

"The sub-assemblies and_components
which make.up the islephone are shown
in Fig. 3. Wi <areful design of the
Iayout, i has beon passible 1o mount
ihe. " induction coll, - Capacitors  and
ravia sl on'a pritel reit crd
0" Form s compaer prinied ciceuit a5
Sembly 35 shown 1n B 5. The
i 0o the ok crent
card (Fig. 5) Js tropic-prooted after sol-
dering, in order (@ prevent leakage cur-
Vet between conduetors due (o -creép-
550" in moistare flms on the card sur-
face. The use of “quick connet’ siceves
and stods alfows casy and refiable con.
Rection of the component assemblics 10
Cords and flexible inks without the need
for serew fastening or Soldéring. - Park

ing sds for flexible finks provide
for_possible variations of the  basic
circult.

“The handset is supplied in the same
colour as the case. 1t is & snell mould-
ing approximately hall the weight of
the previous standard handsel A con-
Ve {ransmitter cap without projections
is provided, and the small mouthpiece
homn on earlier handsets has been

ated Lo improve the sppearance
hout greatly allecing the eficiency
of the instramen. The handset is
slightly curved 1o bring the transmilter
into the correct speaking position
Adaptor inserts In the handset cavities

allow the wse of alrnative types of
Teceiver and transmitier capsuics - An
Scousic shock.absorber. “elick suppre:
Sor™is monted on’ the back of the
Teceiver to.protect the Ukr from naisés
Toud snough to-cause dscomfor

The,dial is adupled to the telephone
case by use of & ditl adaplor ring
Which 3150 serves 3 an eniarged num:
e g’ Pading e mirber, vy
from 1 fingerpiae. reduces. wear  an
Obleration'of he numbers and_ makes
Hdenicaiion more cerain. By the sub-
stlution. of alermative. sdapior rings
3y modern dlai can be accommaated:
No fttrs o mumersis ars provided o6
the dal Tabel and.this ahlows adequate
Space for the " subscribery (lephone
omber and' the prei of the nationai
Gialling code, when subseriber runk
Giallng s niroduced. - Spectal number-
ing Siamps ave being developed 30, that
{he number can be prinied on the label
in'a uniform manner by (he insailing
\ehnician, The  dial mechanism and
Soringsets are enclosed in aclar pay-
Srene dust cover. On the 11 1ok
bhone (the cquivalent C.B, manual table
Llephoney, & durmy dial 1 used 1o
Teplace the dial and adaplor rine.

The. bel has & sngle coil, polarised
by 3" permanent magnet indide the <ol
and"wh operate saisfactortly with ting:
v frequencies of 164 ot th 30 o, A
bel Toudnea control Uevice, which can
b operated by the subscriber 1o, vary
the Soudnees Detwesn & Toud lear rin
nd 3 Tow level busz, proteudes throug
the base. plte of i ieléphone. To
iard sgaimat the subscriber uniaten:
Sonaly Blacing himself ot of cai, the
comrol does ot silence the_bell om:
pleicly inthe minimum_position, The
{elophone tase plate provides ventilation
By et ot and is cvipred
Wit Tour rubber feet Which have been
dcsigncd to”give the telaphons & frm
rip on the fable surfac.

Fi. —Piinted Clecit Assembly.
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The handset cord i retactable
colled, covered with PV.C. and

Solowted o match the. case moulding
The'cord was desigd fo have 3 teiric:
GIE fores much fover than the oo
Tequired o make the clephone S1p on
S normal surfaces, The. small. pull
Creakd by the cord together with The
ight welght ‘handiet sk the el
phone ety comforibls o e The
Sorts are fted with. ek comnect”
Sieeves “which i on 1o he s on
The prined Gt ey, the nete
ment plug, ‘and the. trantmiter niel
The chrd pull is faken by srommets
Which are seeurely welded 10 the sheath
nstcad "ot by strain conds. The &
ductors Sre 3o welded o the sheath
SUIRC ehds o sop them being dravn
o Whena-sirong pul ténds to stretch
th Shenth The mrumen and handiet
Cords, which erter he Lelephone heough
Separkie operings a ihe! ear, can be
interchanged withowt_disconnection of
he terminations, 10 cater for those in-
Sances where & iclephone. insirument
i used maioly on the Hght-hand side of
e table.

The  connection between the_instru-
ment cord and the fred wiing s made
hiough & fat plug and socket unit
which has besn Besigned for minimum
Proimision from the.surface o Which
e Socket s mounted (Flg. ). Frovision
38 made for the plug to b made capiive
by "Changing ane of the wood srews
Uhed o Toun the socket “Thi is done
by g . longer s which pasics
hrough s tongee on the plog 34 el
i Thfogh the-base of the Socket. Borh
fong and short tcrews will be provided
R
and sockst points provids for & mari-
i of s conduclors from the el
phone. Normaly a thrce conductor cord
I¥'iied. Provision s made for the con-
nection of an-extension bell by femov-
ing & stap i the socket. No allration

L.

Fl. 6—Cireut of 801 Teleghone,

to telephone instrument, cord o plug
i required. Contacts on socket springs
3 and 4 “make” when the plug i 16
moved, This facilitates the standardisa-
fion of cable connections to instruments
inplan number working.

ho elecirical circuit  provides the
following improvements compared with
Gircuits used. previously:

() Transmitting, receiving, and side
tone.levels are. sutomatically regulated
within® standard “limits by “using two
Voltage dependent resistors, more. com.
menly kaown by the frade ame “Vars-
tors as control

(if The provision of a_“click sup-
pressor” across the.seceiver has made
possible the sequencing of the gravity

switch contats to spark quench the
contacts tn the line circuit, In earlior
circuits the ravily switeh contacts had
10 be sequenced (o short out the shock
pulse which occurred When the gravity

swilch " was " operated:  this_contact
sequence  did not provide a  spark
quench,

(i) 'The bell is disconnected from the
line: by the gravity swilch while the
handset i lifted

Provision is made for the addition of
push. buttons at the front corners. of
the angled surface of the case. These
will e Bought with the telephones o
added in the workshops or in_depots
as tequired. Push butions are secured
o the base plaie connested 10 the cir
cuit “assembly by flexible conductors
fitied with "quick-connect” sleeves and
comain in position when the case is
removed.

Ventilation of the interior of the
instrument 15 provided by & ventlator
grille at the rear of the case in the
Garrying recess. This, in conjunction with
the fixed Touvres in the base plate and
the slols between the case and base
plate, provides an adequate flow ¢ air
Over the components (0 avoid condensa-
tjon_under humid conditions. 1t also
allows Sound-waves caused by the bell
operation casy cgress. from the case.

IRCUIT.

The complete circuit of the telephone
is shown in Fig. 6.

The gravity ‘swiich contacts of the
galier 400 type circuit, which normally
“made" when the handset was lifted (o
conneet the bell circuit capacitor as &
spack quench across the dial contacts,
have been teplaced by 4 changeover
springset GS3, 4 and S, so that the bell
circuil i3 opéned when (he handset is
lified. ‘This climinates the bigh im-
pgance siunt o speech, curtnt of 4

cll connected across the fine. The
“break” side of either of the iwa
changeover contacts provided on the
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(o) Dlal Impuise Springs.

Fig. 7. SparkcQuench Amoneme

gravily switch, may be used to discon
Rect ‘exiemal capacitors. connecied
paratel Wil €T for ining purposes
< apacity seross 1he impiise Springs
can this be cantralid in these indances
3nd ‘the impulse distortion that occurs
ity el cputy woided
i gravity swileh Sontacts previausly
in ‘seril “with ‘the "A" line. heve been
o' that they sre in’ series with
Jine:" This has two advantages.
* line potential 1 1oiated
on lone"side af the 15 microfarad
Capacitor and_GS22 contact when fhe
handset s cradled This enables max:
i Separation of conductors of oppo
e polarity in the design of the prinied
Gireutcard. Jayout

() On " “hanging up” ihe _gravity
switch contacis GS21 ‘and 22 open the
D.C: oo and this causes 4 bigh tran
Stent Vollage scross the. cantacis in- &
Sy mammer o hat caused. across
The diat mpuiie contacts when dialling
i ihe 401 tyre telephone these con-
s were only. parily guenched by the
Bell’ coil_and series’capacior. 1 the
01 ceiephone. however, the new cireuit
wses Thcloments of the dial spark
Quench circuit, slighily rearranged, for
&'Sond function a5 & spark quench on
theravity switeh conticts.

i, 7(a) shows the spark quench cir-
cuit ‘applied to the dial impulse springs
“nd The. T06) shows.the spark guench
Cireutt “applied 1o the. gravity “switeh
Contacts” G521 and 22.*n order 10
achicce. this quenching it has besn
Tececsary fo sequence the " contacts
GS374nd 4 15 break afler contacls
G321 2 a8 e andet s rlred

< scqencing of the ravity swit
contadis n ihi Lelephone v herefore
Spposite o ‘that ‘provided i the 400
e telephone. This is possible duc to
ThE" provision of the. shock avsorbing
TectiRers across the receiver which make
Sequencing for click suppression in. the
Teceiver nnecessary,

The dial spark -quench_cireuit_has
peem adioted 10 an“optimum v By
insetion of R3 (32 ohm) beweon. the
aravity swilch spring GS.3, and the RE
forminal: the infuence of 13 on the
receing | tmmeminion *oiceney
Teglgible because of the relatively bigh
Tmpefance ot the receiver

e serics connection of straps and
Jinks has been. reduced fo decrease Faulc

151 Graviy suiteh Cantacts.

Jisbility at connectingpoints, but the
inherent potentia for ciruit modifcs
tians has n been impaired.

TRANSMISSION PERFORMANCE.

The circuit of the B0l telephone is
based on the fransmission circuit used
in all modern instruments and frst used
in the Western Electric 300 elephone
Some 20 years ago,

Audio signl power into transmitter
ik i i
Audio signal power into receiver

is known as the “y" ratio. When trans-
mittiog, the audio signal owiput of the
transemiter s divided between “Line"
and "Balance Nework and the ratio:

_ Audio signal power to Line
Audio signal pover o Balance Network

is also_equal to y. The value of y is
determined by the ratio of coil wind:
ings, together with  related line and.
balance network impedances,
Theoretically, maximum overall eff-
ciency is obtained when ¥ is uaity but,
{0 be compatible with an existing net.
work in which recelvers of low sensi-
tivity such 2 type 1L are used, a Lo
plione using a receiver with high sens
ivity such as type 4T has (o biss the
“5" Tatio to favour the transmilter. The
departure from the 1 : 1 ratio intro.
duces additional copper and iron losses
in the induction coil, and the valie of
¥ chosen is 3 compromise which best
fis The present transemission. levels re-
quired in G Australian_ network. The
winding ratios of the induction coil
{ICO-1} wsed in ‘the 801 telephone are

TABLE 1, COIL TURNS

o T e
FOTEFO e 5 %8 5
B 28T X
o s vt i1 0 1 e it v o o e P

phone are the present standard_trans-
mitter No. 13 and receiver 4T, The
dimensians of the handsét Which deter-

' the position of the Iransmilier cap
relalive 10 the receiver cap and have &
big effect on the transmission perfarm-
ance. are in accordance with s(andards
Widely used in Europe.

The induction coil design minimises
ran and copper losses and the magnetic
reluctance of the air gap is chosen for
maximum_ transmission. eficiency. Undor
the “long loop” condition, consistent
ith adeauate control of saturation by
“reroloop” feed current,

When, seceiving from the line, the
signal divides between the transmitier
and receiver and the ratio:

s ot @ Voltoge Bependent Resister (Varistor

Office Coil No. 31 and almost the same.
s those of the British Post Office Coil
No. 30 which was used inthe 400 ype
telephone. The relevant winding turs
of these coils are shown in Table 1
Asa resull of the gain in transmis-
sion by the use of more effcient Irans-
ducess, modern telephones when con-
ected by short fines have uincomfort
ably high "receive™ volume and side.
fone. On PBX. working an extension
telephone may be connected o the local
fesding bridge by a very short loop. in
the case of an internal call, but on
call “over the exchange line. the ‘Toop.
distance from the. feeding bridge may
be several miles. Automatic regulation
of ransmission levels. on "send”  and

et
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o e
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]
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ket ansion

Fi. 9—Sehamatic of

idetone sup-

reeine” and.improved
3 is therefore

pression on short loops
Rirabie

The values of componerts in the
balance network were choren 5o that
High values of sidetone " altenvation
Gohldbe obtained "under mediom and
Tong oop condiions when the inflence
of fhe Vrisiors 1% small The automatic
Tepulaton In the 801 telephone i con
Galled by ‘wo varistors. They consist
o % mullituds of Sheon-carbide erva-
{als bonded with & ceramic. binder 1nio
£dise: "The conlact resstances between
fhe various crysals form & compicated
network of series and. peralll paths
Eiving the voliage dependent character-
Hiies’of e ‘unit

The characteritics of & voltage de:
pendent resisor are shown in’ Fig. &
Rith voliage and  resitance.plotted
against DLC: current on 3 lneat scae.
e onersing point A the apparent
D st ance 6 the wrt s » function
of he’ angle g1, While the incremental
Ac e 'y ronaion o he
Angle {5 For direct curent,the voltsge:
Current elationship of the il i ‘of
Tourthmic nature. When ploting on 3
ogarthmic "scale 1t approaches &
sirsight Tine, s demonsiraing that
i afmost Gonstant over the ange of
oneration

“Two varitors e used as shown in
Fig 5. “The “ine varslor” acis s &
Shint across the line and the " pecwork
Varftor” o . shunt across the balance
network.

The maia effect of the line varistor
is 1o"produce the desired regulation of
et and “receive” - eficency by
shunting ‘2o Trequencics. under the
Control of the D.C. vollage acioss the
Jine ferminals. A compartaon af frams:
mission ratings betwesn “regulated” and
Tinreguiated . Austraian Post Ofice
iclepiore ireuts 1+ shown in Fig. 10,
Thie ratings ate based upon tran:
miter characerisies typieat o & No. 13
it oy, hroug 15 v
e

The main effet of the network
spior " o produce an improved
sidetone suppresston, shunting. the net.
Work 30 hat & balince. with: ho.com:
Dined mpedance of the iine and e
Varitor 15 achieved. This gives the de-
Sred Troprovement in sidetone. atenus.
fion on short loops.  Sidetone stent

Transmission Cireit

Gon of the 801 telephone has been
determined s the average Tatio of “Re:
cetver Voltage™ fo Transmitter EM.F.
at the frequencies of 05, 1, 2 and 3
Kefs. At zero loop. the sidetone sup-

pression s 7 db better than that of the
Shregulated cieuit. This fs o partcular
Value when ‘2. teiephone 5 wed in &
noisy Tocation.

"The uee of ihe varistors also provides
an additional beneht x5 their combined
D.CShunting efect recuces the tans-
miter current by approximately 20°%
on 3 s oop. e Shovn o g 11
This reduces “Hrying” and increases the
Service life of the ansmiler

In'determining  the subscribers’ local
tine. {usnsmission it for - the 801
iéphone, cognisance was taken of the
progeesive deterioration of iranmission
EHiciency “of casbon iransmifters be:
Gause of reduced depth of modutation
and an increased “speaking reustance
{dynamic resistance) during their sér-
Vice e, As varisiors regulate by shunt
Conteol, the tramsmission loss on long
Toops, ‘which s due to.the presence. of
segulators, also ‘increases saih - higher
“heaking’ resstance The. limit Joop
conditions make sllovanca for this fact

T JAPo TELEBGNE oo AT
LEQLT LY

s
S
17
' | casLe
Sl
S
i me
w T Tﬁ/‘ 1
3 P
T | |
o I}
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PO [ABo 300 TyeE < 1
LV 5T 00T 400 [eo0  adp 1000 | omws) 6L

(8] Eftcieney Roting “Reccive’.

Fi. 10.—Reloive Retings

TABLE 2. LOCAL LINE TRANSMISSION LIMITS, 80 TELEPHON

£ APO. Telphones

Ly
4t | 6t | 101 | 20w |s0b.cc|romcc) HDC
Cable | Cable | Cable | Cable _|OpenWiref Qpen-Wire| Open-Wire

Ohws [ 1130 |~ 920 | 70 EI O T 078

Miles | 262 | 341 | 43 70 254 385 613
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TRANSMITIER CURRENT mA

(UNREGUCATEL

e -l e o S
i 2 s 4 wes | cance
8 T1—Contral of Tramsmitter Feed Gurment by Veristors.
TABLE 3. CONVERSION FACTORS.
W [ 70E | T
416 | e | 101 | 201 | cc | cc | HDC
Cable | Cable | Cable | Cable en- | Open- | Open
" | Wire | Wire | Wire
Comversion
factor— | 67 8 1 126 | s 6 7
Ohims
Conversion
factor— | 1.7 12 1 @ | 1 n o
Miles i

The transmission limits are shown in
Table 2

The omersion facors for use when
‘composite 1oops with conductors of dif-
ferent weight are provided are shown in

Table 3.
CONCLUSION.

“The introduction o the 801 telephone
has “brought automatic. subscribers in-
struments in Australia_up-to-date_by
world standards, and plant in this field
will now match the ‘new types being
introduced in the Switching cquipment
and other felds. It is expected that this
modern instrument ‘will ‘appeal widely
10°the general public as well as giving
improved transmission performance and
miintenance. faclties.
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AWA produces two million colorfones

AWA. contractor to the Australian Post
Office for the supply of telephones for more
than 40 vears, b

AWA's Managing Director, Mr J. A. He

fo, the Fostmastr Goneral, W ;.m/
MrE

‘millionth Colorfone. The company has
Tiade mare than ooé lon tBephcne et
since May

Director-General, Mr E. F.
Director-General,

Lane, Deputy
. M E. Sawkins, and other

enolic resin moulding, colours  being

anoperator festing
Telhons ot AWAS Aopild works

limited to brown or black.
The development of a fough thermo-
plastic material enabled 2 large
colours to be produ
introduction of the Colorfane, one million of

which were produced by AWA between 1962
and July 1969
In addition. the company was awarded
contract in 1970 o supply a new type of wall.
telephor o three colours. So far,
more than 70,000 of these instruments have.
felivered to the APO. Known as the

“Wallfone' it is the result of a co-operative
effort by the Post Office an
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