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High—Tc—:nsion Protection Equipments
for Telephone Instruments

Connected to Conductors Mounted on Power Line Poles

A HENCKEL TELEFONAKTIEBOLAGETILMERICSSON, STOCKHOLM

&%)

U.D.C, 621:316.01:027.305:721

In cases where it is desired to establish telephone connections between a power
station and its substations it is frequently found most economical to mount the
telephone conductors on the poles which carry the power lines. To protect per-
sons using telephone instruments connected to such lines, special high-tension pro-
tective apparatus must be connected in the circuit which furthermore serves the
purpose of reducing disturbances in the transmission. The following article describes

some new types of such protective equipment.

It 15 often found desirable to establish a local telephone line hetween o power
station and one or more substations. In many cases the distance between the
stations is eonsiderable, and in order to eliminate the heavy costs. which &
separate pole Tine nnght ental, resort must he made to one ol the three

following alternatives :

t)carrier frequency over the power Tine, 21 placing the telephone conductors
on the high-tension poles and 30 radio (VHE) conmpcation, The goestion
as 1o owhich of these alternatives will prove most cconomical is decided by the
distimee hetween the stations, Carrier frequency over power lmes s most
frequently employed for limes exceeding 50 kmoin length and is not as a rule
found remunerative for distances shorter than 2o km, for which it 15 preferable
to mount the telephone conductors on the power line poles. If measuring

facthities are required a radio Tink 1s wsually preferred,

In the second case the telephone lines arve exposed to dangerous voltages set
up by nduction from the power lines and also to direct contact with the
latter (catastrophe). To protect the person using the telephone against these
voltages which are dangerous to life the telephone instrument must he equipperd
with effective high-tension protection. L M Ericsson has designed a series of
protective equipments for this purpose, which hear the designations NFT
toot—ror 3 and NI 2001,

Direct contact between the power lines and telephone conductors which may
result in the transmissiom of the full voltage from the high-tension line to
the telephone hine is, of course. the most dangerous case encountered. Catas-
trophes of this kind are not of frequent oceurrence ; nevertheless the protective
cquipment must he dimensioned to meet such cases, Overvoltages due to
switching operations, carths, ete., on the power lime =et up \'rr]tzl_u't' Wives 1n
the telephone Time by mduction. Under stationary conditions of the power line,
voltages are induced in the telephone conductors having the sume frequency
as that of the high-tension lines. By way of example it may he mentioned
that these voltages may exceed 1 kV with a 20 KV high-tension line trans-
nmittimg o power output of zoo kN AL (For the ealeulations relating to this
example, see the appendiz.)

Thus, owing to s proximity to the ligh-tension line, the telephone Tine has

itselt hecome o high-tension line !

What measures can he taken to protect the per=omnel against dangerous
voltages in the telephone line? The first precaution to be adopted consists
in placing the telephone conductors at as great a distance as possible from

the high-tension lines and thus decreasing the induced voltage. [f in the
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foregome example the telephone conductors were moved  down 2 metres
the mduced voltages would be decreased to half their value (see appendix ).
The telephone conductors can carry a voltage dangerous to hife o whatever
position thev are mounted, however. Consequently, the personnel must he
cffectively protected. and this requirement is met by L M Eresson's high-
tension protective equipment which 1s constructed hoth in a stationary and
portable form.

Stationary High—Tcnsion Protection Equipments

The NFT 1oot—1003 high-tension protection equipments consist of a discon-
necting switch, a protector block and an msulating transformer. The equip-
ments NFT 1orr—io13 alse include a discharge coil. The following table

shows the various parts from which the protective equipments are built up.

Table 1

High-tension ;
) n Insconnect- Ihscharge Insulating
protection —— coil ‘ Protector block P
equipment

|
NET roor NFT 1061 ‘ None ‘ NEN tool ‘ s 01301
NFT 1002 ‘ NFET 1o61 ‘ None ‘ NFEN Gool ‘ RES o130z
NEFT 1003 NFT 1061 l None ‘ NN Goor ] RES 01303
NFT rotri NFT 1061 r RES o130y ‘ NN oot ‘ RES w1301 |
NFT 101z ‘ NFT 1001 ’ RES 01304 l NEN boor || RS OT302 |
NI'T 1013 | NIT 1oo1 ‘ RES o1304 Il NEN ool | RES 01303
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The protective apparatus is a modernized form of the construction deseribed
m Fricsson Review Noo 3. 19335 (under the designation N1 20800).

The high-tension protection equipments are designed for indoor installation.
They are supplied with teak mounting panels which can withstand the attack of
termites, and the equipment may be employed in tropical countries even
under severe chimatie conditions, With a relative humidity of 95—100 % and
407 C the insulation resistance will not fall below 4 megohms, which must
be vegarded as fully adequate for an installation not intended for commereial

use. The insulation resistance normally amounts to about 7,000 megohms,

The high-tension protection equipments are designed for alternating voltages
up to 66 K\ awith power outputs up to 1 MV A and voltage surges transmitting
quantities of clectrieity of about 1 conlomb.! Voltage surges transmitting larger
quantities of clectricity are of such rare oceurrence that they can be ignored.

Disconnecting Switch

The NFT
NFET roso itscli, an air gap arrester VFT 1050 and two high-tension fuses

ro01 disconnecting switch consists of the disconnecting switch

NGH 2001, The air gap arrester, which is an improved form of the type

employed in NID 20800, has an operating voltage of 1.000—t.100 V. Its life
is practically unlimited provided that no catastrophe oceurs, that is to say.
direct metallic contact hetween the high-tension lines and telephone  con-

ductors wherehy the electrodes are welded together and keep the telephone
line constantly earthed. Fig. 3 shows the time from the occurrence of contact

to the welding together of the conductors at different alternating current loads.

Hitherto reference has only heen made to voltages induced in the telephone
conductors by the high-tension line. An overhead line is always exposed to
induction irom lightning discharges in the vicinity of the line however. These
atinospheric over-voltages may sometimes attain very high values: 6o kV is

not uncommon, The atmospheric over-voltages run along the conductors in

the form of waves with a very steep wave front (about 1 ss) and a hali-
period time of about 30 s, see Fig, 4. It is extremely important. therefore.
that the air gap arrester should function rapidly in order to prevent

I I,M Ericsson has designed another form of construction for medivm D.C.

voltages
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the voltage wave from passing before the flash-over takes place. NFT 1051
s designed to prevent this. The surge {actor s as low as 1.2 with a wave-
front time of 0.1 gs, that s to say, the delay m operation is the smallest possible.
The air gap arrester is also connected to the telephone hine when the
disconnecting switch 1s i the open position, which implies that dangerous

over-voltages are also discharged when the remaimimg equipment is disconnected.

Protector Br’ﬂr'k

The protector block NFN 6001 consists of the actual protector block NFN
fooo, o three-pole vare-gas tube NGO 3303, a two-pole rare-gas tube NGC
3203 or NGO 3204 and two fuses NG zoor. The vare-gas tubes are over-

voltage arresters wtended for operating voltages below  those of air gap
arrester NI 10571,

Lusulating Transformer

The purpose of the msulating transformer, as its name implies, is primarily
to insulate the telephone mstrument from the line galvanically, Consequently.
D.C. voltages cannot be transmitted from the hine to the telephone mstrument.

The second purpose of the transformer relates to transmission, As is well-
known, telephone currents are attenuated on their passage along the line
from one instrument to another. Attenuation cannot he prevented entirely, hut
it should be reduced as much as possible in order to obtain the best transmis-
ston. Ameongst other steps, rveflection attenuation =should be reduced to a
minimum, Reflection attenuation is caused, for example, when the mpedance
of a telephone conductor 15 not the same as that of the telephone instrument.
It the mpedance of the conductor is denoted as 2, and that of the instrument
as 4., then the reflection attenuation will be

; ) | . Z; =13 o

d;, = 0,5-1N 0,25 (ZI 1 Z 4 2 BU5 F’I)

where ¢ is the difference between the phase angles of the impedances. Where
@=o0, then d. =0 if Z,=2Z, Thus, it will be seen that an endeavour should
be made to match the mmpedances. The impedance of a telephone instrument
hes between Goo and Soo ohims, whereas the impedance of the telephone
conductor depends upon the dimensions of the wires and the material. In
order to match the mmpedances, therefore, the mmpedance of the transformer
on the instrument side must be equal to the instrument’s mmpedance, and on
the line side it must be equal to the line's impedance. I M Ericsson has
designed three different transiormers for this purpose, with the type designa-
tions KES o1301—01303. When the correct type of transiormer is employed,
the attenuation from the whole protective equipment will not exceed 0.00 N.
The following table gives general particulars of the form of high-tension pro-
tection to be employed with different types of conductors,

Table Il. Suitable High-Tension Protection Equipment for Different Types of
Conductors

: Caorrect high-tension protection
Types of telephone wire equipment

Copper NET 1001 or NFT 1011
»Copperwelds NFT 1001 + NFT 1011
Aluminium NET 1cor » NFT 1011
Bronze diameter mm NET roor « NFT r1or1
» 0 mm NET 1o02 » NIET 1c12

» W mm NI'T 1003 » NFT 1013
Iron (steel) " mm NFT 1002z v NFT 1012
W mim NFT 1003 » NFT 1013
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Discharge Coil

U'poto the present reference has only been made to the danger resulting from
the induced voltages. These induced voltages may also set up disturbing
current= which may render telephone conversations impossible on the Tine.
Such disturbing currents are produced owing to the fact that the mduced
voltages m the two branches of the lme are not of the same magnitude.
Compensation nmst therefore be obtained throngh the telephone instroments.
The task of the rare-gas tubes 15 to equalize the mduced voltages; m trouble-
some cases, however, a 1]i;-:ch;u':_{g} cotl must he L'll]]]]l)‘\'t"l. This coil which
presents the sape appearance as the transformer, see g, 60 and bears the
NN 01304, 1% high tension protective

designation mcluded 1 the

NET

type
apparits TO1T—I013.

It i~ dufficult to specify the cases that may be regarded as troublesome in
general terms, since this depends on the power Tine data, the location of the
lines, transpositions or twists if any, geological and chimatic conditions, etc.
On the other hand, it 15 possible to give certaim rules which should be followed :

1) Singleswire telephone connections (with earth as the return) should not

be employed.

21 The telephone wires should be laid as far from the high-tension lines and
as close to one another as possible. For reasons of safety the distance between
the Towest power Tine and the highest telephone conductor should e at least
100 cm for system voltages up to 600 V., 130 cm for system voltages above

Hoo N oup to 22 kKN and 230 cm for system voltages above 22 kK up to 66 kY.

3 The telephone conductors must e transposed at cach pole or twisted in

the space between cach pair of poles,

41 The power lines should be transposed in such a way that a transposition
section does not exceed 36 km, that is to say, the distance between  the
transposition points shoull not excead 12 ko when the power line wires are
placed symmetrically, 1T the lines are placed unsymmetrically these distances

should not exceed 18 km and 6 km respectively,
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Schematic diagram for high-tension
protection equipment NFT 2001

Fig. 10 X 6638

Schematic diagram for field telephony

Installation

g, 7 shows one exiomple of the manner mowhich the Tngh-tension protection
are led

to two bushimgs from which hare wires of the same dunensions and material

equipment can be installed o telephone excliange. The hare wires

are led to the high-tension protection cqupment which s mounted on the
wall as close to the hoshings as possible, The earth clectrode on the air gap
arvester should be effectively carthed <o that the carth resistance is as low

s possibles Tt should not exeecd 1o ohims,

Portable Hig]]—'l‘cnsiou Protection Equipment

[t is (requently necessary for linesmen working ont on the line to call up
some telephone station. [t 1= obvious that i order o do this on telephone
lines located in the viemity of high-tension lines it is first necessary to take
special protective measures. A portable high-tension  protection  equipment,
Lype NET 2001, has  been rlt'-.i;{luﬂ andd 15 ;'Hl{:]lr_\'('d for this purpase m
DPC roor.
This protective equipment NFT 2001 s also capable of withstanding voltages
up to 66 kY with outputs up to 1 MV A,

conjunction with portable telephone instruments O0PA rr52 or

[Fig. o 15 a schematie diagram of the portable high-tension protection equip-
ment which includes the same over-voltage protectors and fuses as the other
protective sets. The msulating transtormer i= the same as that employed m
NET and NIFT

1M1 1011,

NEFT 200t has the following dimensions: length 250 mm, width 130 mm,

height 170 mm, and it weighs approximately 6 kgs.

Fig. 1o illustrates how connection to the line is carried out. The high-tension
protective equipment is connected to the portable telephone mstrument by a
rubber-insulated, screened cable and is effectively earthed. A suitable number
of line rod sections N A 2011 are Ditted together and terminate i a connect-
ing hook NVW.A 2001 The rubber-insulated sereened cable is attached to the
connecting  hooks and connected to the high-tension protection  equipment.
The line rods are then suspended on the telephone wires and  telephoning

can take place,

NMA 2601

. T

-

|
C L NMA 2011

[DPA 1152
|DPC 1001

NET 2001

ﬂ
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Fig. 11

Diagram for calculating the electro-
magnetic field
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A calenlation is given below relating to the voltages induced m telephone
comductors by power lines m a stationary condition, for the case which 15 of
most common occurrence, namely, where a telephone line (double lme) s

placed parallel to a three-phase symmetrical high-tension line.

In the space surrounding the high-tension conductors electromagnetic and
clectrostatic fields are generated which induce voltages in adjacent telephone
lines, these voltages being primarily dependent on the frequency of the high-
tension line, the operating voltage and the power transmitted, as well as the
length of the Ime, the position of the conductors i relation to each other and
their height above the ground.

The Electromagnetic Field

Electromagnetic nduction 15 set up by the mutual mduction hetween  the

comductors,

ot s assumed that the cross-section of the conductors 1s so small that the
fatter do not give rise to a mutual skin effect, the field around the conductor 1,
see Figo 11, per em length will be determined from the equation :

dx

v

ffff)l — |:_2JI .
where [ is the current (in amps) flowing in the conductor f. The field irom

the conductor 7 which passes between the conductors g and 5 (the telephone

wires) will then be:
[ 3 dx
(1)1 = f 15 g2 1, - maswells
dy, A
If, therefore, f’l indicates  the momentary value of the current in con-
ductor 1, the momentary value of the field will be:
oy -
D, = o210, -In-2?
@y,
and analogously for the fields from
conductors 2 and 3
1
s - (1)
@, — o210, -1In-=2
. - gy
j Ty
‘1)3 = @2 -Ia : T 88
a4

where a,, and g,. denote the distance between the conductors o (1, 2, 3)
and the conductors 4y and 5 respectively.

Variation in the current intensity [/ — [, sin (wf 4 p1] sets up an in-
duced voltage in the telephone conductors, having the magnitude:

d (D, + Dy + Dy)

E = o8 (2}

If the phase sequence is assumed to be 1, 2, 3, the currents 7/, and I,
will be displaced in phase 120° and 240" respectively behind L4

]1 == -{max sin (et 4 z)

Iy = IGuesin (m! -+ z—-—.'!) .
3 R R - |

fa = "mux S111 ([_rjf —- 1—-}:{)
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Diagram for calculating the electrostatic

field

L

Thus, on deriving (2], il the length of the parallel lines is { km and it is

possible to calculate with the same sag for all conductors

s
In —=2 | ¢os | >
iy
&5 i
In =2 ) cos [ et + 2 — =
iy i

B e Ivn"f’”“,\-(u-

s 2
In =2 ) cos { el + 2 I
tag i

The Eft’{'.“f‘(l\'fdff{‘ Lield

Flectrostatic

the

mduction s set as a

the

up result of the partial capacitances

betwern conductors and between conductors and earth,

Using the notation for partial capacitances emploved in Fig. 12a, the charge

on conductor ¢ owill De:

2y =Cyy Uy

: Craltl— 1
and  analogously for the

o+ Coglll—1

uther

o)

i

)
conductors

Uy + 65 (0
({7, denotes the potential on

conductor ),

Since the formulac for the capacitances are somewhat troublesome to use,

it s more convenient to resort to a system of equations including the

capacitances in oa reciprocal form:

Up =k @y + kg da 1 Figgy -+ kg + k45

Uy =Ryaty — Raatts = Faygy + Royqy + ‘r"-::',’fal

Uy = lyady + Ragts + Fyyqy + Ry dy = kysd; (5)
Uy =k @y + kg qq 1+ kyyqy + kg qg + kygg, ’

Uy =k5q Fasdy + has gy + Rys gy + hysq,

t7, denotes the potential in volts in conductor w, ¢, denotes the charge in
the fs the

magnitude of which may be seen from the following:

microcoulombs  per kmooin conductor e, whilst are constants

[f it 1s assumed that the length of the conductors s great an relation to

the distance between them amd to their height above the ground and that

these (histances in turn are great in relation to the wire radii, then the

constants may be expressed as follows:

20y, :
15 1n km pl

L .
M (h]
'Q\'I' -
Rigi=— 18 I km /pe (v 4+ v)
g
where », denotes the radius of conductor n
Ity W conductor n's height above the ground
. distance between conductor o and conductor v
Frn B i W i (O 0 v's  reflec-
tion with respect to the ground (s,, = s,,), see Figo 12 b,

The formulae  (0) that the conductive capacity of the

ground is infinitely great which is never the case in practice, but the error

actually assume

thus resulting in the calculations is neghgmble in most cases,

We now return to cquation system (5], Since the valtages mduced in the
power lines by the telephone comductors may be entively ignored, Iy ard
for f‘l, {7, and 07, If

it is further assumed that the telephone comdactors are completely insulated

¢, may be inserted as equal to o in the lormulae

fromm one another and from earth, then Gy =45 =0, Equation system (s)

can thus be simplified as follows

Uy =l — fgda + iy dy
[y = gy T fges = Rugdy
Uy = kyydy — Rayqy + kyzdy (7)
Uy =kyyqy + Fagde + Ry 4y
Uy =hygly + Ry s dy

9
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Example of a pole head configuration

In this system of equations U7}, U, and U,

m Il'u-l 3 high-tension lines, whilst 7

therefore represent the voltages
, and 7 represent the induced voltages
in the telephone conductors, In order to calculate the induced voltages,

Gyv Y anil i3 MUSL be known, and these can be ealeulated with the help

of the three lirst equations i (7}

Uy b Ry
Uyl g
Uy hog hgy
rllfl
Fypg P By
Ky Koy hay
Frig oy Ry
Fyg Uy By
Fra o Uy Ry
by Uy Ry
= e L ()
g Fge gy
fpy  hay kay
fpg Koy Fag
fyy o ke :1
T
; Ry hay Uy
43 =
kyy  Fyy o Ry
Fra  lag oy
kg oy Fay

If it s assumed that the phase sequence is 1, 2. 3, the voltages 7, and 17,

will be displaced in phase by 120" and 2407 respectively in relation to {7

The voltages may therefore be written:

U, = Unax+sin (wl + %)

{'-:! = ""ll:’.l\" sin (f"’f |

3
. ; ; 4
Uy = Uygggesin (mf e ?’!>

Example

A telephone line (double line) is mounted on the same poles as a high-
tension line having the following data: 3 phases, operating voltage 2o kV,
frequency 6o ¢ s, transmitted power zoo kVA, wire diameter 5 mm, distance
between poles 100 m, maximum sag 2.1 m. The pole head configuration

may be seen from Fig. 13 in which all dimensions are indicated in cm.

The electromagnetic induction 1s first caleulated. The distance between the
power hines and the telephone conductors can best be determined geometri-
callv, It 15 found that:

iy, = 180 cm fty, = 207 cm (tyy = 162 cm
ay; = 214 ¢m fye = 2410m @, — 104 cm
If these values are inserted in (4) and [ = 20 km, T = 10\ 2 = 14.14 A,
) 276 = 377, then:
o 3.72 cos (ool + %) + 3.80 cos (p_,,f Logre———2p | =i
3
i 1
+ 442 cos | mf + sx—— 7 | volts.
_ 3
By wvectorial addition it is found that the effective value [ — 0.68 V.
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If the ratios —2 — % . 7% 1ocould be obtamed, it would then be
il [ i,
11 21 41

found that /£ — o, see (4). But even in this practical case in which the

ratios are =~ 1.2, only an nsigmficant induced voltage is obtainel on
account ol the clectromagnetic induction. This voltage may nevertheless

gve rise 1o imterference, which has been dealt with i the text.

The conditions are different in the case of electrostatic induction, the cal-
culations for which now follow. The formulae evolved assume that the
conductors run parallel with the ground, which they cannot do, however,
owing to the sag. Alrcady, when calculating the electromagnetic induction
the same line curves have been assumed for all 5 conductors, Since the
distance between poles 15 several times greater than the maximum sag, the
line curve may be regarded with satisfactory approximation as a very flat
parabolic arc, the distance of the centre of gravity of which from the

)

stratght line between the conductors' fixing points 15 equal to ~ ol the
maximum  sag. Hereafter, therefore, each conductor will be reckoned as

having a constant height above the ground, equal to b, — 140 cm.

Thus, the values already known are:

hy =y = 650 em, hy, = 700 em, a;, = 160 em, and »; = »r, = 1y = 0.250m,

1 3 13 2
The distances between the high-tension lines and the telephone conductors
have been determined previously. The remaining distances may best be

determined geometrically, and it is then found that:

@, = (g = 04 CM $;3 = 1156 em 5g5 = 1161 ¢m
Spay=="S4g:— 1353 £ Sp5 = U116 cm §; = 1153 cm
§1g = 13T0 cm Sgq = 1203 €m f4y = HILZIC

Inserting these values in (6) we obtain:

kyy = 1540 ki = 480 kiy = 335 = lt.i.b'
Ray = 155.3 hsy = 43.0 f\'“ = 32.2 — 28.3
kyy = 154.0 fig = 378 Ry = 35.4 By = 310
which on insertion in (3] give:
gy =10"%( g0 U, —1.092 U,—1.23 Uy) p¢C/km
gy = 1078 (—1.92 U + 7.64 U, — 1.02.Uy) e C/km
gy = 1073 (— 123 U, — 102 Uy + 7.40 Uy) pC/km

On now inserting {7y, = 20-10%.y2 = 28.3.10% in (a), together with the
values found for & and ¢ in the two last equations in (7) we get:
>

Uy = g0 sini{of = a) =321 it [ o + o —— ) [
; i 4 .
+ 4u52sut | gol 08— —‘-r) k\

[7. = 3.50 s (et +— ) — 2.871 sin [ of

- 304 sin | mt + a | kV

The effective values can then be found by vectorial addition, and we get:

U, = 1.1 EV U= el

If it ds assumed that the telephone conductors are moved down 2 m, in-
duced wvaltages of 510 and 455 V' =espectively would be obtained,

L1



Modern Water Level Indicators

ATRAGARDH, TELEFON AB LMERICSSON, TELESIGNAL WORKS, STOCKHOLM

Fig. 1 X 7699
Circuit diagram for a water level
indicator system

AK  alarm bell
B pulley
capacitor box

L&
5] driving belt
F Hoat

K

alarm set

1 low pass flter
M receiver

Ma  control set

My counter weight
P fuses

S transmitter

SL signal lamp
T relephone

UG, 654092

L M Ericsson have been supplying water level indicator systems for more than
6o years, and the experiences gained during this time have been taken fully ad-
vantage of in the periodical revisions of the equipment. The following article will
illustrate the design and function of the equipment which is at present available

after a recent redesign.

The water level mdicator 15 a valuable and essential piece of equipment for
remote supervision of the water level o reservorrs and receptacles of different
Kituls, The rise and fall of the levels modifferent places may be ascertained from
i central position enabling the control personnel to prevent supply Tailures
aned to compensate exceptionally high or low levels, In hydro-electric plants
wd waterworks the water level indicator s, of course, essential hut it is also
fmding applications - other indu=trial plants where remote supervision of

hguud Tevels 15 required,

A transnntter, installed at the control pont, contains a magneto  generator
tran=mntting clectrical mmpulses in oa certam velation to the changes i the
water levell The amipulses are transmtted to a recetver m the central control
roonk. The recetver has an indicating dial and may contain a recording mecha-
msme for continuous registration of the water level on a diagram paper, No
batteries are required which is o considerable advantage as no hattery super-
vision will he required. Two wires only are vequred for the transnission of
the mpulses and Gf suitable conductors are selected the distance hetween the
tran=mitter and  the reeceiver may be consulerable, for instance in case of

reservoirs for hydro-electrie plants.

The wires used for the transmission of the mipulses may also he atilized for
telephony. With the use of special telephone instruments atelephonic eonnection
iy e obtamed betwen the transnutter and the receiver without wiring cost.

b
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Fig. 2 X 6653
Transmitter KET 1o02—KET 1005

with driving belt and pulley, for different im-
pulse intervals

Dcmgn

A water level indicator system contiins in principle a transmitter and one or
two receivers and wiring between these, The equipment on the transmitter side
includes o float. a driving helt, a pulley and a counter weight which are
required to transier the motive power from the varving water level to the
transmitter, The receiver side may be equipped with a control unit 1ssuing an
alarm signal, when a certain level has heen reached, to call the attention of
the control staff, Certain systems have m addition a repeater set containing a
relay for automatic comtrol of motors for pumps. slaice gates and other devices.
[f the transmitting line is used {or telephony, telephone mstruments arve added
on the transmitter and the receiver side. Figo 1 illustrates how the lay-out may

he arranged for such a systen,

The transmitters and the receivers are supphied in several varaiions enabling
transnission of different rates of mtervals and ranges. There are instruments
for transmission of 1 impulse per 2.5 cmoand 5 cm level change and corre-
sponding types for 1 impulse per 1 and 27 The ranges, re., the distance
between highest and Jowest level, are 3,0 10 or 2o metres amnd 15 or 30 feet
respectively, A system for 2.5 cm impulse interval may he supphied for 5 or 10
metres range and a3 em system for 1o or 20 metres, For 17 imoulse interval

the range is 15 or 30 feet and for 27 interval 2o feet.

neto generator with five magnets

The transmiticr, Fig, 2, consists of a m

and tripping gear, enclosell in oa water tight black enamelled cover of cast

brass. The gencrator is coupled to a deiving whee outsid: the cover the

diameter of which varies for different impulse intevvals, The clectrical impulses
generated by the magneto generator are transmitted over the e t the
receiver and have a polarity which s dependivg on the divection of rotation
of fal '

of the gencrator, Lo whether the level ds ¢

The float 1s made of hot-galvanized nold steel and is provaoded with a loop

in which the driving belt is secured. The Teft portion of Tz, 1 shows how the

phosphor hronze driving belt runs from the float to the driving wheel on the

13



Fig. 3 X 4773
Indicating receiver KCT 2011—KCT 2017

for different impulse intervals and ranges

Fig. 4 X 4774
Indicating and recording receiver
KCT z101  KCT z107

for different impulse intervals and ranges

4

transmitter and over a pulley to a cast iron counter weight. The periphery of
the driving wheel is provided with a number of pegs engaging a line of holes
in the driving belt and preventing the bhelt from slipping on the wheel. In
this way the movements of the float are transferred over the driving belt to the
transmitter. The driving belts are supplied in lengths of 8, 13 and 23 metres
and 26 and 4o fect respectively, the length of the belt being selected so as to
st the distance between the lowest level and position of the transmitter.

The recerrer s supphied in two types, the indicating type, Fig. 3. and the
mdicating and vecording type, Fig, 4. Both types are fitted in grey enamelled
die-cast cases and may he momted projecting or flush in an instrument
hoard. In the latter case the receiver is fixed in the hoard hy means of meunt-

ing brackets,

The indicating rveceiver contains a dial movement driven by two driving
magnets operated by the impulses from the transmitter. The driving magnets
receive the transmitter fmpulses over two rectifiers, identifying the direction
of the impulses. »Risings impulses will operate one magnet and »fallings
imptilses the other one. The case s provided with a glass covered aperture in
iront of the dial which has two scales and two pomters, The upper eircular
scale carries divisions corresponding one impulse interval. The Tower shorter
seale segmient covers the complete range, The Tull range pointer operates Tmit
signal contacts for ceritical high or low levels. The signal contacts are
adjustable on o curved bar and can be adjusted in any position within the
range, Usually two signal contacts only are nsed but there i space available
for a further two contacts in ecase signals are required for several levels,
The contacts are rated for max: 0.2 A at 24 V oor o8 A at 6\,

The combined indicating and recording receiver contains in its upper position
an anstrument movement adentical with that i the indicating receiver. The
lower position contains a clock driven recording unit with an cight day spring
movement. The rate of the paper feed is 20 mm/h. The diagram s read
through a gliss covered aperture in the lower part of the case. The level
variations are drawn on the diagram paper by a pen provided with an ink
container. The pen s fixed to the lower pomter m the mdicating movement
and is pressed agamst the paper by a spring. A blue special slow drying ink
is used. The dingram paper 1s time referenced and has a length of 25 metres
corresponding to roughly 50 days. Replacement of diagram paper and refilling

of ik 15 casy to carry out.

When an alavm signal 1s requirved for erttical lugh or Tow levels the receiver
15 supplemented with an alarm set, Fig. 5. The alarm set contains two relays,
a bell and two Tamps under lTenses marked »MA N and »MINs. It 15 connected

to the signal contacts on the full range scale in the receiver.

Automatic starting and stopping at certain levels is often requirved for pump
motors cte. For this purpose the receiver is supplemented with a repeater set
containing a relay with a power contact for 1o A at 230 V. The relay also
carries o signal contact for the operation of a signal lamp. The signal lamp
i= mounted oo convenient position indicating whether the motor operated

from the repeater set is ruimng or not,

The comtrol wiit and the repeater set are enclosed in grey lacquered mild steel
covers. They are supphed i two variations for 6V oand 24 V operating
voltige. These two sets consequently require a separate battery.



Fig. 5 X 6652
Alarm set KER 2101 for 6 V or
KER z102 for 24V

right : with cover removed

The line between the transmitter and the receiver consists ol two conduciors,
cither as overhead wires or as telephone ground cable, The following table
indicates the lime dhstanees permissible for different systems and line  con-
structions.

Permissible hine distance

Gronmned cabile .6 mm

Sy s tem Barce 2 mm Celephone cable
Copper wire I. '_‘ i
(paper insulated)
lkm i
S | M

500 N
|1_ r i — 3 4

508 49
T i ' T J

For long distances hetween the control point and the control room it 1s very
advantageous to use the transmitting hne also for telephony. The telephone
instrument, Fig, 6, used m that case, is provided with a scparate calling set.
The instrument 1= a table set made in black moulding material and s provided
with a calling button and a D.C. bell. The separate calling set, also serving
as wall termimal box, contains equipment for transmission and reception of
calling signals, A vibrator unit is used as signal generator and consists of a
vibrator with a frequency of 110 cyeles and a transformer. The calling set has
space for three dry cell batteries of 3 \7 ench and 83 mm height, 67 mm width,
35 mm depth. Two of the batteries are feeding the vibrator and one 1s used as
microphone supply.

A dow pass filter is comected between the Tine and the receiver, which is
furthest away from the transmitter, The filter, wich consists of an induction

coil and a capacitor, blocks the ringing frequencies whereas the system impulses




Fig. 6
Telephone
DGH 1611
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X 6651

instrument with calling set

are passed. An intermediate receiver is provided with a parallel capacitor
allowing speech and signal currents to by-pass the receiver but blocking the
systen impulses,

Function

When the level is changing, the movements of the float are transferved to the
transmitter by the driving helt. When the wheel has been rotated an angle
corresponding to an impulse interval the armature in the generator is released
and 1s rotated half a revolution transmitting an impulse to the receiver, One
of the driving magnets in the receiver is operated depending on the polarity
of the impulse and the two pointers are moved one step. If an indicating-
recording receiver is used in the system, the level change is also recorded on
the diagram paper.

I[f by the level change the maximum limit has been reached, the corresponding
signal contact i the receiver is closed operating the bell in the control unit
and the »MAXN» or »MINs lamp indicating that the upper or lower lmit
has been reached, The Dell is silenced by pressing a button, but the lamp
signal remains operated until the signal contact in the receiver is opened
when the level has been restored to normal.

[f & pump is to be started or stopped at a certain level or a sluice gate opened
or closed, the signal contact in the receiver is closing a circuit to a relay in
the repeater set.

The motor is started over the pawer contact on the relay and will be running

tntil the receiver has reached the opposite contact cutting out the motor,

[f telephone sets are connected on the transmitting line, the ringing signal is
transmiitted from a set by pressing the calling button, When the call has been
answered conversation can be carried out in the usual way, If an alteration in
the level takes place at the same time as a ringimg signal is being issued or a
call 1s in progress, this does not interfere with the reception and recording of
the mmpulse in the receiver.



Small Automatic Charging Rectifiers

H BERGSTROM TELEFONAKTIEBOLAGET LMTERICSSON

VRN Gavgrg 03621 3007220021355

Accumulator” batteries for telephone and telesignalling  installations are usually
charged nowadays by dry rectifiers provided with regulating equipment which
automatically supervises charging. L M Ericsson has designed a series of these rec-
tifiers, types BMM 17 10, which are fitted with regulating devices consisting of
telephone relays, This series, which has been on the market since 1948, is described

in the following article.

Charging rectifiers of the tvpes B t7—r0 are mtended for the antomatic
charging of lewd- or alkaline hatteries having ciapacities of G—i1do Ah, and
are particularly saitable for use mosmall telephone and telesignalling installa-

rions,

The rectifiers can be reconmected for alternating current supply  svstems at
1o, 127 and 220 V', 30 cfs, and are manufactured in sizes from 0.5 to 12 A
charging current with a hattery voltage of 23 V. Where a higher charging

current 15 required a number of these rectifiers can be connected m parallel.

The prmeiple adopted for controllimg battery charging with these rectifiers
consist= i the employment of a voltage-sen=itive relay wlneh s conmected to
the main termimals of the battery, As 15 well known, the battery voltage rises
during chargimg m relation to the duration of the charge, On reaching a
suttable, adjustable voltage, the relay closes and nterrupts the charging
current fron the rectifier. When the battery is heing discharged, its voltage
falls until the relay drops out and conmects up the rectifier for charging again,
Since the relay 1= direetly comtrolled by the battery voltage the rectifier will
always mamtain the voltage limits for the hattery for which adpustment has
been made, even when the mains voltage and frequency {luctuate, or the
rectifier element changes due to agimg or to temperature conditinns, The
charging current of the rectifier will change, however, n relation to the
Muctuations m the mains voltage, [f therefore, the mmms voltage 15 abnormally

i owhere breakdowns in the supply are of frequent

low durimg long periods
occurrence a rectifier of larger standard type should be selected to ensure that
the hattery can he vecharged during the time o which the mains voltage is
norimal agam. Fluctuations in the mains voltage of % 10% and 4o—60 cycles
in the frequency have o effect an the operating reliahility of the rectifier,

Construction

The charging rectifier, Fig, 1, consists of

a charging section with the transformer T, the selenmom reetifier L1, the
choke Dr for smoothing the rectifier’s pulsating voltage and the transformer
tap changer switch OK 2 for regulating the current intensity for rapid
charging;

aregulating section with the voltage-controlled velay K1, the charging relay
R 2, with the contact 3r—32 for switchimg o vapid and trickle chargmg
respectivelv, the relay & 3 for connecting up the so-called additional charging
andd the change-over switch OK 1 which has two positions marked W AN
(manual charging ) amd A0 7T (automatie charging ), The regnlating equipment
also meludes the rheastat fstis provided with a control knob and  seale
graduated from 22 to 28 V. By means of this resistince adjustment is made
for the minimum voltage at the hattery, The rheostat r e which has a scale

eraduated from 24—232 Vi emploved for adjusting the battery’s maximum
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110 o]
127 o
220

Fig. 1 X 7610
Schematic diagram for automatic

charging rectifier

A ammerer

H terminals for Barrery

D terminals for load

Dr choke

L terminal for additional charging
L selenium rectifier

M 3 resistance
OK 1 two-position change=over switch
OK 2 rransformer tap-changer switch

1 voltage control relay

Rz charging relay

R3 relay for additional charging
rola resistance

rih resistance

r:2 resistance

rd resistance for trickle charging

r Ay rheosiat

rypiay rheostat

ey rheostat

551 fuse for supply mains
S8z fuse for recrifier

Tr transformer
vV voltmeter

Fig. 2 X 4775
Part of schematic diagram for an auto-
matic charging rectifier with a non-
lincar shunt

C electrolytic capaciror

L

2 non-linear shunr of the copper-oxide type
R 3 relay for additional charging

I

o L
ly23
| Bl
Ty
D
Tt
552

voltage. The rheostat

Ao the seale of which is graduated from o—y V,
1= mtended for additional charging. The terminals B are connected to the

hattery and the terminals 17 to the Ioad (telephone exchange).

Functioning
o
Manual Charging

In certain instances it may be desirable o regulate charging by hand, as for
example, when charging the battery for the first time or duaring routine
mamtenance when the bhattery ts filled up with distilled water and s fully
charged until gassme takes place m the cells, The change-over switelh O 7,
see g, 1,05 then set i the position MAN, The resistance 17 3 is herehy con-
nected i oseries with the relay & r s that the latter can no longer hold its
armature, The relay 2 2 will then become deenergized and its contact 37—32
1= closed, wherenpon the rectifier will charge continuously at the full rate,
On completmg the charge the switeh OK 7 must be returned to the position
I

s
Auromatic Charging

Rapid chargn:g

In this formt of chargmg the relay K 3, the function of which will he described
Tater, 15 assumed to he closed, When the contact 31—32 15 closed, the rectifier
charges at its maximuom current (rapid charging) until the battery voltage
s risen to a value corresponding to the setting of the rheostat Fapax Such as
27V dor example: The voltage controlled relay 1 then attracts its armature

and its contact 2r—22 closes, whercapon K2 pulls ayp.

Trwkle Chargiing

A battery when Teiv standing 1le for some time loses capacity, amd eonse-
quently it must be supplied with a certan charging current of approxiniately
I mAMAT i order to prevent the reduction of its eapacity. This <o-called
trickle charging takes place automatically when the relay K2 closes. The
contact 37—32 then opens and the resistance ¢ 4 is connected in series with
the transtormer and the rectifior element, In this way the charging current is
not mterrupted but s reduced to such a value that adequate compensation is
obtamed for the eomsumption of the velays and the internal seli-dizcharging of
the bhattery, The current intensity for trickle charging is adjusted by the
resistance rf according to requirements. When  current is taken from the
hattery its yoltage will gradually fall to a value corresponding to the setting
of the rheostat ryo such a= 24\ for examiple. The relays R 7 and R 2 will

then '|I'-I1r out and the rectifier will bhe connected in circuit again for 1'}L]Iif]



Fig. 3
Automatic charging rectifier type
BMM 17

right; with cover removed

X B655

charging., The breaking capacity of the contact 37— 37 05 ample since it alwavs
opens on alternating current. In addition, the resistance 4 serves as an

cffective spark quench.

Additional Charging

A telephone exchange normally functions  satisfactorily  when the  hattery
voltage is mamtainad within the limits 24—27 V' Jor which the rectifir's regu-
lating equipment s assumed to be set, as deseribed above. In order to ensure
s tull capacity, however, the battery must be charged at a higher voltage
from time to time, namely, at about 30 V., A lower value than this can he
chosen 11 the reetifier's charging current is low i relation to the rated
capacity of the hattery, or lugher if the conditions are veversed, This additional
charging takes place automatically with these rectifiers as soon as the drain
from the load ceases, The additional charge s switched on and off with the help

of the relay I 3 in two different ways, see [Figs 1 oand 2,

In Fig. 1+ K 3 is controlled by imparting a plus polarity to the terminal L
from a contact i the consumption apparatus (the telephone exchanger, This
comtact closes as soon as the exchange is functioning, Automatic telephone
exchanges of L M Ericsson’s AHD and ALD types are equipped with a
contact of this kimnd.

In mstallations which are not provided with this contact, such as automatie
exchanges of the type OL, manual exchanges and other telesignalling appa-
vatus, the relay B 3 is operated as show in Fig. 2 Here the velay K 3 is
provided with a low-resistance winding (contrary to g, 1 where K 3 has a
high resistaneet and 1s connected m parallel with a non-hnear shunt . 2 of
the copper-oxide type which has such a characteristic that the voltage drop

across N3 s hmited to about o.5 V' oat the muximum current,

The relay I 3 drops out when no current is being taken from the terminals [
and thereby connects the resistance ¢ App M oseries with the velay R 1 oo that
its additional voltage 15 raised to a value corresponding to the adjustment of
Fapp  such as 3\ for example, The cut-out Tt s however also raised by
abour 30 % of the adjusted value, that s to sayv, about 1V oan the present
case. Consequently, the new voltage lmnts will he 30 and 25 V respectively.
Immediately current is drawn from the terminals 7 the relay K 3 closes, the
additional charge is discomnected and the Lmits will once more be restored
to 2z and 23 V. The purpose of the electrolytic capacitor O 15 to reduce the

a

risk of cross-talk between subscribers owing to the nnpedance of the relay /2.
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Fig. 4
Automatic charging rectifier type
BMM 18

right: with cover removed

Fig. 5

Automatic charging rectifier type
BMM 19

right: with cover removed

s ¥
X

X 7612

Automatic Charging Rectiticrs, type BMM 17

These rectifiers which are illustrated in Fig. 3, are e mstructed m the simiplest
possible form. Thu~, they are not equipped with an arrangerent for additional
charging (relay B 30 or a chinge-over switeh for manual charging (OK 1)
see schematic diagram Figo 1 Such arrangements are unnecessary for small
rectifiers where the chargmg current 15 usually low in relation to the capacity
of the battery. The transtormer switeh OK 2 s replaced by a resistance. In
their standard forme the rectifiers are manofactured for 24 N oand charging
currents of o.5 and 1 AL The current consumption for trickle chargmg s 8 W\

(1o VA and the efficiency on rapid charging s about 33 7.

Automatic Charging Rectifiers, type BMM 18

These rectiniers which are illustrated i Fig, 4, are constructed i accordance

with the prmeiple shown n Figs 1 oand 20 The tap-changer switch ORK 2 s

replaced by o rheostat, however. The varions devices for reguluting  the

voltage and current are mounted at the front of the rectifier and are protected

agamst tampermeg by a detachable cover of transparent cellon, The standird

rectiiers are manufactured for 23 \Voand charging currents of 2 and 4 AL
I'he current consumption for trickle charging i< 12 W22 VA) and the

sfficieney on rapul chargimg is about Go 7.




Automatic C]mrging Rectifiers, type BMM 19

These rectifiers are constructed en oo prineiple similae to that shown in Figs
rand 20 The reetifiers, the appearance of which may he seen from Fig, 3, are
manufactured in the standard form for 23 A\ and charging currents of 8 and
12 A, The current consumption for trickle charging is 18 W (66 VA) and

the efficiency on vapul charging is abont 7o %,

Installation

The rvectifier must he mounted vertically on a firm base so that the setting
of the controlling relay is not disturbed, Tt is of the greatest importance for
the Life of the rectifier element that the set should he Tocated i adry and cool
position and that the air circulation should be unrestricted, The battery and
the associated  load are connected  to the rectifier terminals B and )
respectively. The mains supply s connected to a totally enclosed terminal hox

in the rectifier.

Table of automatic charging rectifiers, types BMM 17 19 for 24 V

|
Iesignation Rated Cuarrent A Notes
|
BAIM 1705 0.5

L7600 1

1715 25 With voltmeter

I710 1

. |

1805 2

L5006 4 With L-contact
i as in Fig, 1

1511 2 With valt- and IS g

IS 2 Y amimeter

1525 2

1520 + With arrangement
2 asin Fig, 2

1531 e With volt- and =

1832 Kl ammeter

IRRES R 8

TG0z 12 With L-contact
B as in Fig, 1

1003 5 With volt- and =

10 2 ammnmeter

|

1G21 b}

I'gy22 12 With arrangement
- as i Fig, 2

1023 = With volt- and - .

1924 1z amneter

[ %]



Portable Field Radio Equipment

SUF-21 K

K BEHR AND H NORRBY, SVENSKA RADIOAKTIEBOLAGET, STOCKHOLM

Fig. 1 X AT

Portable field radio equipment SUF-21 K

o Mo |

UD€ 62300 721

Poriable field radio equipment with interesting characteristics has been developed
by Svenska Radioaktiebolaget. It is mainly designed for military applications and
the requirement for field use has left its mark on the design. The equipment is
designed for the mechanical stresses which are encountered in the field and it can
be operated by unskilled persons. Although particularly suited for such military
applications as fire control and reconnaissance, the equipment is also suitable for
use in other civil and military fields such as civil defence, air-raid precautions,

forest fire protection, and customs and frontier guard duties.

Frequency hands in the very high frequency (VHIE) range are now used for
the shorter radio cireuits in both military and civil applications. In this way
the severe disturbance produced m the short-wave band by strong «distant
stations 1= avouled, On the other hand the range of the VHE cquipment is
very limited. The majority of the portable stations for these frequencies have
a range of only a few kms. Often, however, a longer range s of great im-
portance,  The new portable field radio equipment, which has type number
SUF2pr K, is a0 frequency modulated telephone system of such characteristics
that a range of 15—23 km s obtamed i spite of the lmitations of the ultra-
short-wave band., This has heen achived by operation on the lower frequencies
i the VHIE band, 3o—30 Me's. In oaddition, the transmitting power s Ingh,
about 4 W, and the sensitivity of the receiver is great, about 1 V. The

riange can be doubled by a special relay arrangement (see under Operation |,

I military operation and sometimes also i civil operation, the radio stations
are often arranged in networks which operate on different  frequencies hut
must periochcally communicate with cach other. Frequency switching must
therefore be carried in a simple way, and the radio equipment type SCUF-20 K
satisfies all requirements in this respect. It can be switched to any of 77

different channels.

The equpment derives its power from NiFe accumulators of the non-spillable
type having a capacity sutficient for 8 to 10 hours normal traffic.

Mechanical Design
General

The ecquipment consists of four main parts: the apparatus unit, the battery
unit, the carrying equipment and the control equipment. The hoxes for the
apparatus and battery units are made of steel plate with drawn bottoms and
covers and welded sides. The front plate of the apparatus unit is made of the
same material and in addition s strengthened by welded members. Tn this way

a robust bhut light construction 1s obtaine,

The units are. as far as possible, sealed <o that they cannot be damaged by
dust, dirt or ram. Between the cover anid the hox of the battery unit a rubber
seal s fitted and similar sealing is provided between the apparatus hox and
the front panel. The shaits of the controls and the battery lead are also made
watertieht,



Fig. 2

Equipment assembled

Fig. 3

Equipment with accessories

X €632

X 6623

To protect the controls as much as possible agamst external damage a frame
= mounted i front of the front panel,

The apparatus box s provided with a mounting m which the hattery unit can
be fixed by means of clips. Three pockets are also fixed to the apparatus hox,
containing the control unit, the extension cable for this unit, hand micro-
telephone, battery cable, aerials, tool cuse and, where required. a speech set

with throat nuerophone, Fig, 3.

The .-lppm'mns Unit

[ order to save weight, aluminium has been used as much as possible in the

design of the components of the apparatus unit.

The common chassi= for the transmitter and the receiver high ifrequency sec-
tiom 1s fixed to the front panel. The intermediate frequency and  low
irequency sections of the receiver are built on a separate chas=is mounted
above the transmitter and the mounting 1s designed so that the unit can be
withdrawn backwards. The transmitter 15 thus easily accessible for changing
valves. The termediate frequency chassis 15 electrically connected to the
transmitting section and the front panel by means of a flexible cable.




e power unit which is mounted at the bottom of the apparatus unit s

/ detachable. Tt <hides on twin guides mounted on the front panel, and the
5 \(' supply switch, power switeh and battery cable socket are accessible trough
%O ) . o 2

~ . o openimgs e the panel. The battery connector, a short rubber-covered cable

with moulded contacts connects to a socket i the battery hox which s also
moulded in rubber and it s so arranged that charging can take place while

the equipment is 1 use. The connectors are non-reversible,

The power unit s connected electrically to the other anits by a0 ten-pole con-
taet on the mside of the front panel which fits the corresponding soeket in
the unit. The eontact block on the front panel is detachable without tools so
that for maintenance the equipment can e operated with the power unit at

one side without any loose extension leads bemng needed, g, 5.

The mechanical design deseribed above leads to exceptiomnally good accessibility

Ior servicing,

; v The Battery Unir
Fig. 4 X 4786
Front panel One of the most difficalt problems i the design of field radio coupments is

with all controls the chotce of power supplv. The two requirements of Jong operating time and
low weight are conflicting, When the transmitting power is high and the
current consumption correspondingly great it 1s most convenient to design the
ciuipment for storage battery operation. Dry batteries result in considerahly
|

higher operating costs and in addition they are not suitable for use at low

temperatures,

O1 the two main types of storage battery which are available, lead and nickel-
ion cells, the latter have been chosen smee they are both wechanically and

clectrically more robust and require less supervision in store.

The storage battery used for this equipment consists of three double cells in

series with o nommal voltige of 7.2V oad 24 Al eapacity,

The battery box is painted inside with ehlorimated rubber paint as a protection
agamst battery gases. The cells, which are placed m omoulided rubber holders,

dare held m ]r:aniﬁr'lr] i|_\' rubber hlocks on the hox COVEeT.

The cquipment may also be mounted m motor vehicles, when the vehicle six
volt hattery can e used for the supplics. If the equipment is operated as a
fixed station, Tor example as the headquarters station for other portable units,
it can he operated from the AC mams by means of a special power supply
umt, Fig, 6,

Fig. 5 X F621
Equipment removed from boxes

but with all units connected
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Fig. 6 X 6625
Radio equipment SUF-21 K

with mains supply unit and control unit
incorporating loudspeaker

Carrying Equipment

In addition to the catches, plates for the carrving equipmient are also placed
at the end of the battery box. The carrying equipment consists of two shoulder
straps and a supporting strap. This latter extends between two support mem-
bers which are in turn fixed by pins to the battery hox fittings, The shoulder
straps are fixed to the support members and to the fittings on the top of the
apparatus box.

The same carrying equipment is used for a load consisting of two spare
hatteries. By means of clips this battery unit 1= connected to a support plate
with a handle, to which the shoulder straps are fixed as shown in Fig. 2, leit.

Electrical Design

As was stated o the mtroduction the equipment can be =et to 77 different
channels. This 1s made possible hy the use on the tunmg knob of a positioning
disk having a V-shaped noteh in the edge for cach channel. An mdexing arm
drops mto the selected noteh and holds the tuning locked, Fig., 7. Each notch
is= marked by an engraved number which appears i the scale window and
shows toowhich channel the station 15 set.

The receiver is a superheterodyne with double frequency-changing., The aerial
frequency is amplified in two high irequency stages, after which it is mixed
with a signal from the variable oscillator. The second oscillator of the receiver
is crystal-controlled and its frequency 15 chosen so that there are no harmonics
within the frequency range of the equipment. For the second intermediate
frequency there are three stages of amplification, the last of which is designed
as a limiter and feeds the diseriminator. From this the low frequency is taken
to the output stage.

The transmitter frequency 1s obtained by taking a signal from the receiver
variable oscillator and mixing it with a crystal-controlled frequency equal to
the receiver first intermediate frequency. To avoud unwanted terms this
mixing is carried out at low level. The sum frequency is filtered by tuned
circuits and then amplified in a driver stage and a power stage,

The transmitter output frequency can be checked at three points on the scale
by eomparison with the harmonies from a crystal-controlled calibrating oscil-
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Fig. 7 X 6626

Tuning scale and indexing

26

lator. This is arranged so that when the scale is set to the wanted calilivation
promnt and locked, the transmitter and receiver output stage are set am operation

and the ealibration knob s nsed to adiust for zero heat,

The transmitter s modulated by o reactance valve which controls the variable
oscillator and 15 fed with the speech currents from the microphone. During
reception the reactance valve is controlled irom the disermmator and  thus

gives automatic frequency control,

The tranamitter can be switched hetween two powers, o.7 and 4 W, The power
stage aperates i push-pall with four valves, parallel connected two and two.
For the Tow power only twao of these are m operation, Switching to the higher
power lights the fAluments of the other two valves and at the same time m-
creases the anode voltage. This is done ll_\' the power switeh o the power umit.
A valves used in the cquipment have direetly heated eathodes, When switching
hetween transmitting aned recemving the filament current 1= disconnected from

the valves which ¢

re ot 1 use,

[he power unit s provided with a vibrator which produces the anode voltages,
The vibrator uses separate transformers for reception and transmission, o
reception o selemun rectitier s used, while for transmission the synehronous
contacts of the vibrator are used for rectification. The contral velays for the

eimpment are alzo mounted nothe power unit,

Acrials

The equipment is provided with two acrials, one for use when in movement

a longer standard aerial, The =maller aerial consists of four sections of

spiral duralumin strip. To simplify the assembly of the aerial the joints are
each marked in colour. The standard aerial consists of eight sections of drawn
steel tubing. electrolyvtically galvanized as a protection against rust. The aerial

1= =supported by a steel wire which passes through all the sections, The wire i=

lstretched by a spiral string in the

=t o=ection,



Fig. 8 X 6627
Control unit
{TR switch)
W
g v/
Channel A Channel A
Fig. 9o X 7605
Normal traffic
X 7605

Fig. 10
Relay traffic

The aertal mounting is in one corner of the front panel and the threaded

support 1= moulded ina polythene msulator, A coaxial socket 15 also provided
on the panel for conmecting a feeder to a separate aerial. This of value when
the equipment 15 used mdoors, for example in a shelter, or when the equipment

1= mounted noa vehiele.

The matching networks for the different acerials are connected by a switch
which in its fourth position connects a built-in artificial aerial. This contains
a lamp which is visible behind a window on the right of the aerial mounting.,
The transmitter can be checked and the condition of the battery ob=erved with
the aid of this artificial aerial.

Operation

The control box is a separate unit to which either a hand micro-telephone and
switch or a speech set with a throat microphone can be connected, A volume
control and a push switch are mounted on the box. The switch 1= used to start
the transmitter when the speech set is used. As will be seen from Fig. 8 the con-

trol box s designed for fastening to a belt,

The box is normally conmected to the equipment by a short twin cable but this

can be extended using a 40 m remote control lead.

In relay operation the two equipments which are to form the relay station
should be set up. as much m the open and as high as circumstances pernnt. and
at a distance of about 8o m from each other. They are connected together by a
twin lead (the two remote control leads for the equipments) and set Tor relay
trafite, Fig. 10. Relay traffic 1s arranged so that one terminal station [ trans-
mits on a channel A to its relay station [/, A relay i the receiver of this
equipment switches on the transmitter in relay station /1] over the twin lead.
and this station transmits to the other ternunal /17 on a second channel 7. The
transmitter of equipment //7 15 modulated via the twin lead from the receiver
in //. Before relay trafiic can begin the relay stations must be in touch with

their respective termimals and must he set Tor relay operation. Onee this 1= done

g

Channel A Channel A Channel B Channel B

2-wire




no switching i< required at the relay stations and they operate fullyv auntomati-

cally, The traffic can, however, be monitored in the relay station telephones,
The switch on the hand micro-telephone is disconnected,

When the equipment is used in the normal traffic arvangement. Fig. o, the

relav equipment can be used as a squelch cireuit (noise suppression ),

Technical Data
Tvpe of Transmission :

Aerial Posver:

Aerials:

Frequency Range:

Moduolation :
Reeciver Sensitioily:
Spurions Radiation:
Falves:

Supplics:

Curremnt Consinplion :

Sice and Weight:

Apparatus Unit.. ...,
Battery Unit .........

Telephony, simplex.

Position 1. about 0.7 W,
Position 2, about 4 W,

Standard aerial 3.27 m long or march aerial 1.34 m
long. A fixed elevated aerial with feeder can be con-

nected.

About 8 Me/s in the hand 30—350 Mc/s, 77 channels

meluding 3 calibration points.

Frequency modulation.

A signal of 10V reduces the noise by 16 dB.

Le<s than —635 dB for hoth transmitter and receiver.
5 off 3A4, 10 off 3V4 and 10 off 114,

lattery umit contawming 3 mekel-iron cells, eapacity
24 Ah. Alternatively power supply umt for 1100 127,
190 and 220 V., AC, 50 ¢fs.

Receiving, normal traffic: o835 A

Receiving, relay traffic: r.o A

Transmitting. position 1: 2.3 A

Transmitting, position 2: 6.0 A\

Height Width Depth Weight

min min mm kg
,,,,, 203 275 176 8.6 (189 1Ihs)
..... 145 275 130 0.2 (20.3 1hs)

The weight of the equipment complete with pockets, carrving frame and one
battery unit = 22.2 kg (40.0 1hs).

Load with two extra battery units complete with carrving equipment = 19.8 kg

(43.0 Ihs ),



GUSEY NEWS fronn

All Quarters of the World

L M Ericsson Equipment tor the
Stockholm—Gothenburg Coaxial Cable

sl N
of being  the
world to offer coaxial cable equipment
O

Ericsson has the distinction

first company in the
stmultancous  calls on
pairs.  These
quoted  from a speech made by AMr
Hakan Sterky when opening the new
Stockholm—Gothenburg coaxial cable
system in January this
Sterky is the president of the Swedish
Royval Beard of Telegraphs.

for Oty

coaxial words are

year. Mr

L M Eriesson started the development
of carrier telephony as late as 1040,
At that time
had already been made in USA where
a trial

comsiderable  progress

mstallation was 11 existence
transmitting  frequencies up to one
million cveles per second. Within this
frequency range a maximum of 240

simultaneous ealls can be transmitted.
The ultimate objective for the L M
Ericsson development was o system
for gho chammels, This was considered

the limit for the technical
available m the
and  magnetic  materials
The
coaxial

resources
clectronic
and  other
trials of the
system

form of

components, initial

L M

started by the

Foricsson were

end of 1030 and n

April 1951 a number of  channels
were put into service.
The Stockholm—UGothenburg  cabie

has so far been equipped for

orders are already in

300
channels but
suhstantial

hand  for extensions.

connection  between
Gothenburg  requires

One  telephone
Stockholm and
the operation of no fewer than 7oo
electronic valves, These are mainly
located n the 49 mtermediate repeater
stations which are mstalled along the
cable route at an distance
of g km (3'f: milesy apart, Most of
unattended

average
the repeater stations are
and only every ninth or tenth station
15 attended.

The First
»Speaking Clock»

in South America

L M Ericsson is shortly putting into
first speaking clock in
South America. It iz bemg mstalled
m  Bogota, Colombia, will  be
connected to the automatic exhanges
which just now cover 40,000 lines.

service the

and

The recorded voice hl_']l:ﬂ_ﬂ"-& 1oy Swedish
Miss Inger Chilberg, born and brought
up in Colombia and now on the staff
of L Al The illustration
above shows her listening to her own
voice together with Mr Gunnar Lind-
blom of L M Ericsson Telesignal

Ericsson.

Works.
The first L M Ericsson speaking
clocks were installed 1934, i the

stmmer,  at Warsaw  and  Lodz  in
Poland, The first speaking clock in

Sweden was put in service i Stock-

holm on October 7th of the same
vear.
The 1. M Ericsson speaking clock

will now be found i all four quarters
of the globe telling the time m 17
different languages over the telephone
as well as over wireless, Some sixty
clock systems have up to now been
installed and two more for Lebanon
are i the
From the latter the Bevrouth inhabit-
will he to get the

process  of completion.

exact
Trench

[l}ill_'
minute and second i
Avabie,

ants
honr,
ias well as in

The L M Eriesson speaking clock
will shortly be introduced in Italy,
The equipment. which is going to he
mstalled in Naples, was exhibited at
the recent Milan Fair,

Top left: Equipment for 10 attended
repeater stations prior to its despatch

from the testroom.
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Some Aspects of the New Indonesia

Anacgquamtance with the new Indo-
nesie 1= oa wholly pleisant experience.
sayvs Mr Nils Sundevall of LM Eries-
son’s stadl, who resumed his connection
with that comntry at the end of the
last vear. He was LM
representative e Java from

l':]'ii':ﬂﬂl”h‘
121 to
19300 when he divected the mstllaton
of a number of telephone exchanges.
Indonesi,  which  became  an -
dependent state in 1940, is one of the
richest  countries m the  world  as
regards natural resources. The system
of commumications  has  heen very
highly developed, an entirely modern
telephone network being avalahle m
Indonesia, which will bear comparison
stmnlar

countries. [t s

with networks  m most
connected up ||_\'
networks
Asiatie
Lome  distance  calls are made

chiefly with the help of carrier wave

radio with  telephone

Furope aod numerots coun-

tries,

11_-l|_'p]l=|1|_\',

LA -affice 15 situated
after

The Indonesian
reached
a flight of 4o minutes from the capital,
Jakarta,
800 metres above sea level, and the

m Bandung  which s
vandune lies om0 platean
Al route too 1l passes Over niunmerons
volcanoes with peaks rising to 3.000
metres,

— Much has happened i Indonesia
than
continues Mr Sundevall,

during iy absence  of  more
twenty vears,

A ceomsiderable part of this time has

been Dilled by war,  occupation and
revolution, and  consequently it was
with feelings of  eager  anticipation
that 1 looked forward to my return.

Generally  speakmg, however, every-
thing had remained very much the
same as i former times, In Bandung,
other

as o visited

during  my

iy places |

sic-months stay e In-
domesia, [ found that the revolutionary
changes that had taken plice had not
left any noticeable scars, The work
of development 12 heing carried on
animatedly inomost divections and the
authorities show ereat willingness to
with countries il

co-operate other

thewr speciahists. The new  Indonesia
plices particular importance on educa-
tion, The number of schools has been
mereised considerably and numerons
opportunities are available for seeond-
arv education, Great interest i= shown
for hooks, and long  quenes may he
fromt of  the

seen  mn hooksellers'

windows, nspecting  the new  hooks
offered Tor sale.

Hygienie mensures have been intro-
duced on an extensive scale with ex-
cellent results. The DDT-preparation
has  worked  wonders i Indonesia
where numerons serious epidemics are
nuniber of

malaral districts the use of mosquito

spread by msects, Inoa

nets is no longer necessary, Itomay
he stated  withount
Indomest has

exaggeration  that
now  become o very
healthy country.

The telephone traffic 1= carried on
by the Indonesian PTT. Even bhefore
the first world-war L M Ericsson had
built o number of large telephone ex-
changes which are still in operation.
The oldest of these was installed as
far hack as 1908, The Jakarta Kota
Fxcchange was completed in 1912 and
wits the first to he l-r|1|i|1}n'l| with the
central battery system. Since then it
has been extended from time to time
by numerous  additional  lines,  The
Gambir Exchange followed in 1014,
aned two veurs later the exchanges in
Surabaya were placed in service, At
the same time an exchange was bhult
at Medan on Sumatra. The
Exchange was rebuilt in 19235 and the
automatic

Grambir

distrilation of
calls was introduced,

meoming

The L M Ericsson office in Bandung is
housed in the building shown above.
Seven Indonesians and four Swedes are
employed here at the present time, but
the stafl’ will be increased shortly.

The telephone exchange Surabaya South
installed by L M Ericsson in 1916.



An Indonesian delegation paid a visit

to Sweden recently in connection with
negotiations concerning a trading agree-
ment, during the course of which they
also visited L M Ericsson’s factories.

Approximately go per cent of all In-
donesian telephone calls are connected
up through L M E's jacks and plugs.
While L Al Ericsson was engaged on
the construction of certian large ex-
FTT themselves
smiall
sized stations, emploving LME mate-

changes, the con-

structed  several and  medinm-

rial. At the present time it 15 cal-
culated that there are =ome 30,000
subseribers  connected  to the  Indo-

nestan telephone network, spread over

approximately 330 exchanges,

At the beginning of the present year
L. M Ericsson work on the
mstallation of an automatic telephone
exchange for 1,000 lines at the capital
Jakarta. The exchange is equipped
with Ericsson's 300-line selectors and
will be employed  primarily  for  the
and  the
works of the various authorities,

started

minsteries tt‘ll’]}hilﬂt' net-

tropical,
exacting de-

The Indonesian climate s
and  consequently
mands are made on the capacity of
the telephone material to withstand
moisture and high temperatures, The
fact that L. M Ericsson's telephone
meeting

very

components are capable  of
the  highest
respects 1=

requirements i these

proved hy  the large

number of old exchanges which are

still i service, Tropical  insects,
chiefly ants, cause numerous diffi-
culties and  all equipment must be

rendered sant-proofs.

Indonesians and four Swedes
are  emploved o LAl
office in Bandung at the present time,
but the staff will be increased shortly.
A service workshop has heen set up
recently in connection with this office
which is housed in a white bungalow
from which a wonderiul view of the
Tankoan  Pravnw s

Seven
Ericsson's

mighty  voleano

obtamed.

A New
Northern

Record

L M Ericsson’s soo-Line Sclector Installed in the

World’s Most Northcrly Tclcph()nc Exchangc

The worlils most northerly automatic
telephone exchunge now lies in Nor-
way smee the telephone exchange in
the Tittle commmercial town and seaport
of Harstwd was placad o operation
during the previous summer. Harstad
les on the coast 50 kilometres to the
northwest  of - Narvik  on northern
latitude 65 wnd thus outdistances hy
northern
record which was held by the town
of Kiruna on latitude 67 8.

several  nnles the  earlier

The telephone exchange at Harstad
A[S  Elektrisk
Burcau of Oslo and 15 equipped with
L Al Eriesson’s automatic telephone
system with
2.000 subscribers, of which
arranged  for connection  to privite
branch exchanges (PABX ). The ex-
change equipment ncludes apparatus

was delivered by

soo-line  selectors  for

[,000 ire

hoth for local trafiie and automatic
connection to the State network.

Simultaneously with  the
service of the Harstad telephone ex-
change, the exchange at Stemsas and
the previously automatized districts of
INasfiord, Oldra, Sorvik and Gausvik
m Norway were connected up o and
fullvy - automatie

placing

nosy consthitite a
telephone district.
The most <outherly automatic station
by L Al Ericsson s
loeated at Marton in New Zealand
on southern latitude 4o~ An
for the extension of this exchange hy

constructed
1 |I'I]L'l'

S0 lines has been receved recently.

Above: the Harstad Ex-
change, the world’s most northerly tele-

Interior of

phone exchange which was placed in
1951. Below:
view of the exchange.

service in An exterior
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Mobile
Control Gate

A rather
lins

search
AfS
Schou Ravnholm works near Copen-

unusual  random

svaten heen supphed 1o

higen. Owing  to the very  large

number  of - emplovees
I..'It'lul_\ at the

has  been

leaving  the
tne a0 molile
which

Selbne
|1|'-'.L;'111'|1

gale

conjunetion with four L M Ericsson

vandom search units offers simulti-

exit for two cyvehists and two
pedestrians, Al

o=
persons pissmy the
srate have to press: i hutton operatmg
cither o white or The
red lieht persom

operiating

a red lunp
that  the
the  button
himsell  to an

mehicites
must subject

The
sequence of the signals s entirely
and  the

exanination.,

radom device may be ar-

ranged to give 4 4—00 7, examination

rate.

Reconstruction of

The framework is moved into position
immediately hefore the conclusion of
work, and 15 rolled away again when
all the emplovees have left the fac-

the Voting

Machine for the Finnish Parliament

L. M Eriesson's Telesignal Work his
completed  the reconstruction of  the

IFinnish

voting  machime  for the
Parliament e Helsmki, This appara-
tus, whieh was first imstalled by 1A
Erics=son originally

hallot, and
'|ua-~i'|n]w Lo

1027, was

destgned  for g secret
com=cquently it was o
ascertam how each member had voted.
In its new form the apparatus can
cmploved for open halloting.
It thus affords the same possibilities
as  the mstalled o the

Swedish

.'||~\=| he

e upent
House of  Representatives,
The new equipment also ncludes an

apparatus for recording the protocol

which, for  additional
fitted with double Lamps for each vote.
An nstantancous photograph s taken

relinhility, 1

of the lamp panel, the negative of
which is firmly attached to a printed
templet

menthers

mdividual
]n'n[m_.‘cr]

howing how  the
The

also includes a panel for results on

have  voted.

which the number ol votes  sfors,

and  sabsents

are each totalled separately,

sitganmstz . sabstaimeds

Senate Chamber in the Finnish
ment of Building.

On the left of the picture the panels
showing the distribution of the votes
may be seen.

Parlia-

=
tory, By this means the roadway is

leit free for the passage of vehieular
tralfic durimg working hours.

A New Cata]oguc from

Sieverts Kabelverk

1ssued A
No, 545,
on capacitors for overvoltage protec-
tion,

has

Iabelverlk

Sieverts

new  catalogue i English,

voltage  mieasurements  and
carrier transmission for voltages up
to 380.000/\3\V. The special proper-

ties of the

capacitors are described
and the catalogue also contains par-
their  emploviment
construction.  This  nfor-
nition s followed by a short section

ticulars ol and

technical

on the different routine and type tests
to which the capacitors are subjected
and the cholee of msulation standards,
Technical data tabular
form, in addition to various partic-
ulars and mstructions for the hand-
ling and transport of the capacitors
anl

are given in

maintenance,
cte. The catalogue is completed by a

their installation,
reference list of the large capacitor
deliveries carried ont during the past
twenty vears.



U.D.C 621.316.91:621.395.721 '
HeNcrEL, A: High-Tension Protection Equipments for Telephone Instru-
ments Connected to Conductors Mounted on Power Line Poles. Ericsson
Rev. 29 (1952) No. 1 pp. 2—11,

In the article new types of high-tension protection equipments are presented
intended to be connected to conductors which for economic reasons have
been mounted on power line poles. For work on the line, portable high-ten-
sion protection equipments can be used in conjunction with portable telephone
instruments.

In an appendix a calculation is given relating to the voltages induced in
telephone conductors by power lines in a stationary condition with a tele-
phone line placed parallel to a high-tension line.

U.D.C. 621.396.721

U.D.C. 654.942
TrAGARDH, A: Modern Water Level Indicators. Ericsson Rev. 29
(to52) No. 1 pp. 12—16.

I. M Ericsson have been supplying water level indicator systems for more
than 6o years, and the experiences gained during this time have been taken
full advantage of in the periodical revisions of the equipment. The following |
article illustrates the design and function of the equipment which is at
present available after being re-designed recently. '

BeHr, K & NorrBY, H: Porfable Ficld Radio Equipment SUF-21 K,
Ericsson Rev. 2¢ (1952) No. 1 pp. 22—28,

A portable field radio equipment, mainly designed for military applications,
has been developed by Svenska Radioaktiebolaget. The equipment can be
handled by unskilled persons and is designed for the mechanical stresses
which are encountered in the field. The equipment is particularly suited for

military fire control and reconnaissance but is also suitable for use in civil
defence, air-raid precautions, forest fire protection, and customs and frontier

guard duties,

U.D.C. 621.314.63:621.316.722:621.355
BerastrOM, H: Smnall dwtomatic Charging Rectifiers. Ericsson Rev,
29 (1952) No, 1 pp. I7—21.

Accumulator batteries for telephone and telesignalling installations are
usually charged nowadayvs by dry rectifiers provided with regulating equip-
ment which automatically supervises charging. L M Ericsson have designed
a series of these rectifiers, tvpes BMM 17—10, which are fitted with regulat-
ing devices consisting of telephone relavs, A brief description of this series,
which has been on the market since 1a43, follows,




EUROPE

Danmark

L M Ericsson AJS Kebephavn V, Trom-
mesalen 5, fel: € 3438, 1gm:
ericsson-kobenhavn

Telefon Fabrik Automalic AfS Keben-
hovp K, Amaliegade 7, 1el: C 5188,
tgm: automalic-kebenhavn

Dansk Signal Industri A/S Kobephavn-
Yanlese, Skalbakken 10, tel: DA
6346, tgm: signaler-kebenhavn

Devtschland

Ericsson Verkaufsgesellschaft m. b. H.
Kronberg im Tounus, Parkstrasse 1,
tel: Kronberg 450, tgm: ericsson-
kronbergtaunus

Espafia

Cla Espafiola Ericsson, S. A. Madrid,
Conde de Xiquena 13, tel: 31 53 03,
tgm: ericsson-madrid

France

Société des Téléphones Ericsson Co-
fombes (Seine), Boulevard de [a Fin-
lande, tel: CHA. 35-00, igm: erics-
son-colombes-seine
Paris I7e, 147 Rue de Courcelles,
tel: Carnot 95-30, tgm: eric-paris

Société Cinéric Paris 20e, 111 Rue Vil-
liers de l'lsle Adam, tel: Ménilmon-
tant 87-51, tgm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Lid, Lon-
don, W. C. |, 329 High Holborn, tel:
Holborn 1092, tgm: teleric-london

Production Control (Ericsson) Ltd.
Londan, W. C. |, 329 High Holborn,
tel: Holborn 1092, 1gm: productrol
holb-london

Italia

Setemer, Soc. per Az. Milano, Via dei
Giardini 7, tel: 622 41 tgm:
setemer-milano

SIELTE, Soc. per Az. — Societa Im-
pianti Elettrici e Telefonici Sistema
Ericsson Roma, C. P. 4024 A, tel:
780221, tgm: sielte-roma

F. A. T. M. E. Soc. per Az. — Fabbrica
Apparecchi Telefonici e Materiale

EUROPE

Belgique

Electricité el Mécanique Suédoises
Bruxelles, 56 Rue de Slassart, tel:

11 1416, tgm: elecirosuede-
bruxelles

Gréce

»ETEP», S. A. Athtnes, 41 Rue W.
Churchill, tel: 31 211, 1gm: asler-
athenes
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Modern Telesignal Systems at the
Head Office of Stockholms Enskilda

Bank

B E:SON SUNDEMAN, STOCKHOLMS ENSKILDA BANK AB STOCKHOLM
HEKSTROM LM ERICSSON SALES COMPANY, STOCKHOLM

U.D.C. 654.9:925.24
In conjunction with a reorganization of the office routine at the head office of
Stockholms Enskilda Bank various kinds of telesignal systems have been installed.
A few new features with reference to equipment as well as to wiring methods
have been introduced. All systems presented below have been supplied by Tele-

fonaktiebolaget L M Ericsson.

The premises tor the head office of Stockholms Enskilda Bank have for the
list few vears been modernized. The reconstruction work has been carried
out in stages moorder not to unsettle the normal work in the hank to an
appreciable extent, Al departments in the bank, almost without exceptions,

have been affected by this reconstruction.

As part of the reorgamization of the office work i the bank electrical tele-
sigmal svstems have been installed extensively, A few new features have been
mtroduced  with reference to equipment and wiring methods. The most

important ol the systems will be briefly described below,

‘i
|
{
A

X 6667

Fig. 1
Exterior view of the head office of
Stockholms Enskilda Bank

Kungstridgardsgatan 8, Stockholm
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Fig. 2 X BhGH

Part view of the large bank hall

Fig. 3 X 4778
Transmitter for photo cell control of

pncumatic door opemticn

Fig. 4 X 4779
Receiver-amplifier for photo cell con-
trolled door operation

Photo Cell Controlled Pncumatic Door Operation

The heavy doors at the man entrance from Kungstriadgeardsgatan have been

cquipped for automatic operation, About 3 to g feet m front of eich door the

passage is traversed by a light beam from a concealed transmitter, Fig. 3.
The beam is directed against a coneealed receiver, Fig. 4, m the opposite wall.
When a person is passmg, the beam is obstructed, the photo cell o the
recerver is affected and an impulse is received oo relay set. The latter controls
a4 pneumatic operating gear over the door which s automatically apened and,
after an nterval, closed, The interval between opening and closing 15 adjustable
between 2 and 8 seconds, If a door is already open or if the closimg operation
has started when vet another person obstructs the bean, i new opening imipulse

is received and the closing is delayed for a full interval.

The relay set and the cock valves for the compressed an are concealed in the
wall of the entrance lobby. A\ reduction valve is fitted at each door for
adjustment of the air pressure on the operating gear, regulating the speed
of operation, The compressor supplyving compressed amr to the svstem 1s fitted
i the basement together with tank and filter,

Conference Telephone System

This system consists of two prineipal’s telephone cabinets for up to 30
extensions, Fig. 3, 28 master instruments with extension units for 5—i3
extensions, Fig, 6, and 26 subinstruments. Fig, 7 shows a block diagram over
the system, Of the master mstruments 19 are connected to the public telephone

network and all the other are used for internal calls only,

All master instruments and subordinated stations may be used for conference
purposes between the executives amd their assistants. The master stations
are mostly equipped with loud speaking telephones making the exccutive
mdependent of the handset and enabling him to move about in the room
during conversation. The conversation can be transferred from the loud-
speaker to the handset by lifting the latter and continue as on an ordinary
telephone. A eall from another station to a master instrument is signalled by a
lamp in the called master instrument.

LS
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Fig. 5
Principal’s telephone cabinet, included

in the conference telephone system

for up to 3o extensions

When an outside call s in progress an executive with o master instrunient
miay collect mformation drom o station on the conference  system without
disconmecting the exchange line or without the original caller heing able to

overhenr the conversation an the conference system,

[F no answer s receved on o call from a principal’s telephone cabinet, at s
possible to effect o remamme visual siegnal m the called instrument showing

the called person on s rveturn that he is wanted.

The wiring for the system s constructed in such aoway that all lines from
master mstruments as well as sub-mstruments are radintig frome one poimnt,
I thas pont the hines are conmected to o0 jumper frame, which considerably
fncihtates  the rearvangements of the lines when transfers ol stations are

required.

Service Signals
“
Certam departments have their own office attendant. The offices are l-.]ui].]u-r]

with desk push buttons and the attendants are provided with lamp panels with

}—‘ig. 6 X G670
Master instrument for conference tele-
phone system

with extension unit for 5 exrensions and
cquipment for loud speaking telephone In

the centre the white desk panel and the wall

lamp panel for attendance indication
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Fig. 7 X 6678
Block diagram for conference telephone
Sys!elll

containing principal’s telephone cabinets, mas-
ter and sub-instruments

Fig. 8 X 4780

Lamp panel for service signals, recessed
in the attendant’s desk

-

=es

restoring relavs, The office rooms which are provided with engaged-signals
have a common desk panel with switeh, push bhuttons and pilot lamp, In eertain
departments the lamp panel is recessed e the attendant’s desk, g, 8, together
with the starf locator and the Tonp panel Tor the attendance mdication systen.

The panel can be covered by a roll top.

When a signal is mitiated from a desk push button a lamp is opevated in the
attendant’s panel and a huzzer is sounded while the hutton is pressed. The
lamp remains operated until the attendant presses the corresponding restoring
button in the panel. Each lamp is provided with o designation frame for

i name slip,

Engaged-signals

The executives” office rooms have been equipped with engaged-signals, Outside
the door a flush mounted panel 1s fitted carryving stencils »ENGAGED: and
TELEPHONING:. 1T a switch on the desk panel in the room is operated
the stencil »ENGAGED» will immediately be illuminated on the door panel.
At the same time the pilot Tump 15 operated imdicating that the door panel 15
Mummated. >TELEPHONING = illuninated as soon as the handset on the
telephone instrument 15 litted or af the lowd speakimg telephone 15 used. When
a call on the conference telephone sytem 1s answered the s ENGAGED» signal

15 antomatically operated.

Staff Locator

Office rooms, corridors and the bank hall are equipped with Tamp panels
holding five differently coloured lamp sections, A person allotted a certain
lamp combination should get in touch with the telephone operator when he
finds his combination being signalled on the lamp panels. The operator can call
up to 6o persons — 30 with flashing and 30 with continuous hght — by
operating the buttons in the control set corresponding to the wanted persons,
Several persons may be called simultancously. The requured lamp combinations
are then automatically operated in turn, each combination being signalled for

i certain predetermined time.

The lamp panels have the coloured lamp sections arranged vertically one over

the other, Fig., o,

Attendance Indication System

Certain prominent persons in the hank are allotted a number on an attendance
panel, Fig. 6. To find out if a certain person is on the premises a button

the desk panel is pressed. The lamps for all persons present on the premises
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Fig. 9 X 6671
Lamp panels for staff locator system

with the lamp sections arranged vertically; lefe
with steel frame, right with moulded frame

Fig. 10 X BETZ

Control sets on top of the switchboard

for attendance indication svstem

38

are then operated in the attendance panel. The panels contain 24 lamps marked

No, 1 to No. 23, Each number corresponds to a certamn person.

When any of the persons covered by the attendance indication systemi enters or
leaves the bank the attendant informs the telephone operator who records this
on a control set, Fig. 10, by pressing the In or Out button corresponding

to the person in question.

Electric Clock System
Electric slave clocks are fitted on the outside of the premises and in the lirge

office rooms, The slave clocks are driven by electrical impulses transmitted

ach nanute from o master clock system consisting of master clock, mpulse

unit, pilot clocks and program transmitter, Fig, 11,

I'he power supply required  for the clock svstem 15 an accumulator battery

comunon to all the other telesignal svstems.

Automatic Fire Alarm System

As a protection against fire an automatic fire alarm has been installed which

1= comnected to the fire brigade ]]I',{(lr“l,‘[][r']'\._ The system 1s based on temperi-




Fig. 11 X 6673
Control board for clock system

with impulse unit, pilot clocks and program
transmitter

Fig. 12 X 6573

Control board for fire alarm system

Fig. 13 X 6674
Central alarm office for fire and burg-
lar alarm,

control room equipment

ture vperated detectors, thermo-contacts, fitted in the cetling of the protected
premises, The detectors, which have a fusing point of 7o C, consist of double
sets of contact springs solderved together with fuse metal, The system is of the
closed circuit type, £ c., a low current is constantly flowing through the network
and 15 mterrupted when a detector operates breaking the cireuit, An alarm
signal is sounded in the control hoard. Fig, 12, and in the fire brigade head-

quarters,

Hold-up and Burglar Alarm System

The offices and the strong-rooms are protected by a burglar detection svstem
connected to the public central alarm system. \When an alarm s imitiated the
signal is transferred over the central alarm system, Fig, 13, 1o the radio section
ot the police headquarters, The system 15 closed circuit controlled and operates
immediately if the detector contacts or wiring are tampered with, If the system
s disconnected, entirely or in parts, this 15 automatically registered i the

central alarm office. Local signals, which might warn a hurglar, are not used.
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Fig. 14

X 6875

Detector contact for strong-room

Fig. 15
Control

control
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set

for

remote

X 4782

temperature

To enable the police to distinguish between a burglar alarm and a hold-up
alarm, the detector system for the burglar alarm is separated from the hold-up
systemn, In this way different signals are obtained at the police headquarters,
The svstem includes detector contaets for doors, windows and strong-rooms,

Fi

o 14, as well as alarm push buttons and pedal contacts for the hold-up alarm.

The system is permanently supervised from the central alarm office, which
means that a person in responsible position s immediately imformed as soon
as o burglary has taken place or f the svstem 15 not connected at the proper

timie.

Connection and disconnection of the system to the police  headquarters s
carried out by the central alarm office on set times. This means that the
mstallation cannot be disconnected from the central alarm office unless the

latter has heen miormed by an authorized person.

Night Watchmen’s Control

The might watchmen’s control 15 combined with the automatic public branch
telephone exchange. When the might watchman dials a4 certain number on a
telephone instrument, this is registered on a diagram paper in the recording
instrument, Centralograph, which is placed in the main attendants’ office. The
Centralograph diagram will elearly show when and from which places the
might watchman has carried out dialling, In positions where no telephones are
avatlable  control boxes have heen mounted  from which signals can he
transmitted to the Centralograph.

[f the night watchman during his round is attacked and no further econtrol
stgnals are transmitted, an alarm signal is antomatically issued after a certain
predetermined time.

Remote Tem perature Control

The large office rooms have heen equipped with resistance thermometers which
enables the personnel in the boiler room to supervise the temperature in these
rooms, The control set, Fig. 13, in the boiler room is provided with a contact
key for each thermometer and a common temperature indicating instrument,
[ the temperature in a certain room is wanted the appropriate key is operated
and the temperature is read on the instrument.
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board for remote fan control

Distribution rack in cable shaft

Channels and floor well for desk con-

Remote Fan Control

Some 4o Tans of various sizes are mstalled in different position of the premises.

These arce operated from o conmon control bovosd, Fie, 16, fitted in the hoiler

w.
room. To check which fans are i operation a button is pressed in the control

hoard operatmg the control lamips tor the fans o action.

Central Acrial

I order to mmprove wireless reception acentral aerial has heen installed on
the rool. The aerial s connected toan aevial amplitier o which 4o wireless

receivers may be commected,

Power Supp]y

A battery room has heen arranged in the hasement as power supply for the
systems requiring DO voltage, The cquipment consists of a large accumulator

hattery and o rectifier unit for hoost charging and continuous charee,

Wiring

o
The wire network constitutes a not inconsiderable part of the installation.
The wirmg is evervwhere transferable and the channel svstem is amply

dismensioned for future extensions and alterations,

The comtrol hoards for the varions svstems are fHitted inoa control voom i the
basement, From the control hoards the wire network radiates in all divections
over cable racks, shafts and channels to the outlet frames for instruments and
other equipment. The wiring from the ¢ontrol room runs on horizontal cable
ricks to cable shafts and slits which pass through all floors of the house.

i lids for

On cach floor the cable shafts and slits are provided with doors
casy access. In these positions the distribution hoxes are also fitted together
with terminal strips and fuses vequired for the surrounding floor section,
i, 17,0 The communications from the shafts and slits to the ducts in the
oifice rooms have been carried out m large diameter conduit drawn in the
Moors, The feeder conduit runs into the wall ducts in the outer walls over an

outlet frame.

In the large hank hall and the legal department, where about 100 desks are
without wall connection facilities, steel ducts are built in the floors with

outlets m the form of cable wells for each desk, see g, 18,

Each row of desks s provided wath o common duct fimshimg m oa larger
traversing floor duct, The latter communicates with the cable racks in the
Dasement, The steel ducts are comstructed with three completely  separated
compartments mtended for the wirimg of the electric mans, the telesignal
systems and the public telephones respectively, The three groups of cables
run together in channels and ducts thromghont the system without crossing

at any point.

FFloor wells and outlet frames arve connon for the three service types which,

however, are run m separate shafts and shts,

The wirime for the telesignal system runs from the control room over the
horizontal cable racks in the basement mto the cable shaft. On each floor
the wiring radiates in channels to the outer walls and continues in ducts m
these walls to outlet frames i the office rooms. The desks in the bank hall
and the legal departmient ave provided with outlet frames with channels and

connection conduit to the floor wells taking the wiring for the electric mains,
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Fig. 19
Desk, equipped with outlet frame, chan-
nels and conduit to floor well

for main wiring as well as telesignal and pub-
lic telephone wiring, left with lids mounted

I EH
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iy

Fig. 20 X 4786

QOutlet frame in outer wall of office room

telesignal systems and public telephones, Fig, 19, The conduits amnd channels
are readily accessible and the frames are ecasily opened when required  Tor

rearrangement of the cables,

The desks mav, to a large extent, be rvearranged in the rooms independent o
the wiring as this has been taken mto consideration when designing the ducts

andd the floor wells.

The outlet frames are recessed in the outer walls according to Fig. 20 and
mterconnected v means of steel ducts. They are provided with a removable
Lid at the front and the inside s equipped with a steel rack used for mounting
terminal strips, junction boxes and wall terminal boxes. The outlet sockets

for the electric mums are mounted on a fixed hed on the front of the frame,

The network 15 consequently extremely accessible for the purpose of alterations,
mamtenance and favlt tracing, although the wiring in the office rooms 15
completely coneealed.

The wive network is registered on junction hox cards and record sheets
making it possible to establish the wdentity of the various conductors without
undue difficulties,



New Magneto Telephonc Instruments

K W NILSSON, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

Lt O21.305.721:021.305.031.4
The range of new telephone instruments lately marketed by L M Ericsson has
now been augmented by two instruments with handgenerator for L.B. system.
One is a desk type coded DAH 12 and the other is intended for wall mounting

and coded DAN 11.

e development and restvlimg of magneto telephone mstruments has not heen
pursued to the same extent as for dial mstruments. This fact is natural m
view of the reduced demand for such mstruments during the general conversion
from manual to awtomatic operation. There 1=, however, stll a considerable
demand for this tvpe of mstrument and a radical redesign has, therefore. been
carried out mn order to meet the present requirements with regard to function

and appearance,

Comparing the L M Ericsson new and old magneto imstruments with moulded
cases, an outstanding feature of the new design 15 the case which completely
covers all components in the set whereas former desk models had the hell
mounted i the wall terminal box and wall models the hell gongs mounted

outside on the front of the case.

In the development of the new magneto imstruments, components identical with
or similar to those mcluded m the latest dial mstruments have been used as
far as possible. In this way the problem of spare parts 1= consulerably simplified

for the customer.

Among components identical with those on antomatic mstruments DEH 13
Fig. 1 vre and DEN 13 are the cradle spring set, cradle slhide piece. terninal block, bell

Magneto instrument DAH 12 and gongs, pillar in the ease. ticket frame, rubber fect, fixing screws and the

handset components.

right with case removed




Fig. 2
Wall terminal box NEF
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[he new generator mstroments are provided with a new handgeneriton Kk

wod deseribed further on in this article,

The Desk Instrument

The exterior of the instrument, Fig, 1 left, has a shape similar o that of the
desk instruments for awtomatic svstenn but the height s inereased by an
extension of the hase. The case is moulded in phenolic resin and is provided
with four hrass inserts for the fixing of the base plate. The generator erank
wooroom for the

has heen placed in @ convenient position and there is plenty

hand when operating the generator,

The mternal components, Fig. 1 right, are mounted on a flat hase plate. The
handgenerator is firmly sccured by three serews entering from the underside
of the hase plate. With this method of fixing the position of the generator
can be adjusted from the outside in relation to the crank hole o the case
The eradle slide piece with spring set and the induction coil are fitted on a
mounting irame screwed on to the bell bracket. This frame also serves as a
cenide for the cords to the termimal block, The hell gongs are accessible for
adjustment but if necessary the mounting frame can be moved out of the way

by a smple process allowimg ins=pection of the bell mechanism.

The mstrument 1s provided with a new wall terminal box NP 17or, Fig 2
contiiming s1x terminals for connection of the line, extension bell and battery.
The box has a base moulded m phenolic resin and there 1< ample space Tor

cords and ncoming eables unider the enmmelled nild steel cover.

The handset i the LM Eriesson standard type KLEF 08,

The Wall Instrument

The exterior of the imstrument, Fig, 3 left, has the same distinctive appearance
as the corresponding automatic mstrument. The front 15, iowever, plan without
aperture for the dial, The dimensions of the case are the same with exception
of the heght which has been shightly inereased to aceommodite the generator.
The case as moulded in phenolic resin and 15 secured to the top and bottom
of the base plate by means of serew and hook. Tt can be completely detached
irom the hase plate. The chassis, Fig. 3 right, is similar to that of corresponding
automatic instraments, The components are mowited on a flat bhase plate with
three hixing holes provided with metal reinforced soft rubber grommets, Sec
further the deseription of the wall instrament for antomatic system in Ericsson
Review No. 1, 1940,

As the magneto instrunient does not contain a capacitor, it has been possible
to utilize the available space in such a way that the terminal block. hell and
induction coil have been moved upwards making room for the handgenerator,
The generator is fixed in the same way as in the desk instrument and there
1= plenty of room for the hand when operating the generator.

The handset is of standard type KLE 18,

Circuit
The cireuit i< in principle identical with that uwsed in former magneto

mstruments, g 4.

The new magneto instruments arve provided with 2 2 o000 ohms bell. The

induction coil 15 dimensioned for the properties of overhead lines.,



Fig. 3 X 6664
Magneto instrument DAN 11

right with case removed

Fig. 4 X 6660
Circuit diagram for magneto instrument
DAH 1zo1

AS cradle switch

B bell

EB extension bell
HG handgenerator
Ic induction coil
L3 LD ubscriber’s line
M transmitter

R receiver

The New Generator
[. M Eriesson have formerly used two tvpes of h midgenerators, a large tvpe
RGH 1y with five tungsten alloy magnets and o small type RG 1 S0—351

with two or three 35 % cobalt magnets, the latter manuiactured since 1933,
Both types have successfully maintained their position as  suitable  hand-
generators in L M Ericsson instruments and switchhosrds, ]‘:{!‘ticul‘n'l\' during
the second world war these generators proved a real hoon as the new magnet
materials such as aluminium-nickel-cobalt alloys conld not be produced owing
to the nickel shortage,

i"rnm 1952 L. M Ericsson i s producing a handgenerator with o cast magnet
AINiCo steel. This generator has heen used for some vears hy the Swedish

ll]L"I.l|1|I and telephone administration,

The new handgenerator, coded RGH 2007, will replace former types as standard
for telephone mstruments and switchhoards,

Fig. 5 left shows the exterior of the new generator viewed from the spring
set sule and Fig. 5 right shows the generator partly dismantled. The armature
and the spindles with gear wheels are dismounted together with the side plate

when this is detached from the pole pieces.

In passing, it should he mentioned that Fig. 5 does not conform to the actual
dismantling procedure for an AINiCo generator. As known the magnet suffers

loss in magnetic flux if the closed cireuit is opened by the removal of the
armature. The base plate should, therefore, first be removed and the pole
pieces short cireuited by a piece of iron. In production the generator is

magnetized i assembled condition,
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Fig. 5 X 6666
Handgenerator RGH 2001

right partly dismantled. When dismantling
generators with AINICo magnets do no pro-

ceed as shown in the illustration, See further
in the text.

Design

The mechanical lay out will follow from seetion shown in Fig. 6.

The magnet A is a semi-eylindrical casting. The material is alumimime-nickel-
cobalt alloy steel. The resting surfaces for the pole pieces are ground as well as
the end surfaces. It is retained in position against the pole pieces by the
magnetic field and lateral movement is limited by a lip B engaging a slot

eround in the magnet.
The pole pieces are produced from a soft ron section,

The armature is assembled of 0.3 mm (.0207) iron laminations ¢ and s
provided with end plates 1) of .75 mm (.060”) iron sheet. The laminations
and the end plates are riveted together and press fitted on a7 mm (.2767)
silver steel spindle f, The periphery of the armature is machined aiter the
fitting of the spindle. As on former designs the inner end of the winding E
is direetly connected to a pin (7 fixed on the armature spindle. The onter end
of the winding is connected to an insulated pin /1, hrought out i the centre

of the spindle at one of the pivot ends,

The air gap round the armature 15 0.4 mm (0167 ) approx,

T E (K

—
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JHHAHH
Fig. 6 X A661 I.f" |
Section through a handgencrator f
RGH 2001 Ly
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The side plates [ are die cast in zink alloy. The bearimges are reamed after
casting,

The erank spindle K s made of 7 e (L2707 silver stecl

The gear wheels are made of brass and have helical teeth, The pinion L has
a press it oon the armature spindle and 15 kept i position by o left hand
threaded nut /. The large gear wheel N oon the crank spmdle is riveted
to i bush O, This bush is shaped as a hearing sleeve earried i the side plate
bearing and takes up the end thrust of spiral spring /. In this way end throst
iriction s avoided against the side plate when the erank spindle s operated.
As compared with previous generator types pim € has heen made thicker owing
to the erank spindle bhemg mereased from O mm 2300 to 7 mm (2767, D'in O

15 e of stamless steel,

When the crank s operated the crank spindle i= displaced Taterally by the
A =shaped eollar £,

The pomnt end of the erank spindle s fitted with an insulating stud 77 resting
on contiact spring S,

The gear ratio between the gear wheel and the pinion is 12 4.8

The contact spring in the spring set have ample dimensions and are provided
with twin contacts and soldering tags.

The generated voltage is collected by a lateral pressure spring {7 at one of

the armature pivot ends and o frame comnection,

The base plate 17 is moulded in phenolic resin, insulating the generator from
the mounting position. Mounting is carried out from below by means of three
projecting metal mserts N oensuring a firm lixing  although the mounting

surface may be uneven.

Electrical Data

The generator supplies a nunimum voltage of 37 V' on a uoninductive load
ol 1000 ohms when operated at a rate corresponding to 10 2 3 ¢fs. This s
equivalent to 3.25 watts, The D.Co resistance of the armature winding is

400 olms approx.

Lubrication

The bearing bushes in the generator side plates are provided with Tubrication
holes eastly accessible and placed in such a way that the oil is retained

irrespective of the generator being mounted horizontally or vertically,

As suitable lubricant an extra heavy mmeral oil is recommended such as Shell

Talpa Oil 30 or equivalent (L M Ericsson eode VTN 123,

IWearing Properties

The new generator has performed  very well on laboratory  life  tests.
Throughout the time of 1t bemg nsed by the Swedish telegraph and telephone
administration as standard  generator for mstruments and  switchboards the

practical experiences have been very satisfactory indeed.

”’L'{Zf\'hf

The weight af the generator 15 08 ke (1 1b 12 023,
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Fig. 7
Battery box BKY 1101

right with lid removed

Battery Box

\n LB, svstemn requires a0 transontter voltage supply of 3 V. Generally 4
bittery is used consisting of two 1.5 V dry cells with o fairly high capacity.
[his type of battery s vather bulky and is wswadly stored in @ box near the

mstrument.

The life of such a battery varies considerably and the replacement of the
battery at the proper time alwavs presents a problem for the telephone
admimistration. A Ingh capacity battery 15 m itsell Gurly expensive and the
actual replacement, requirmyg 4 service visit to the subseriber, contributes very

heavily towards the mamtenance cost.

In order to improve and simplify the service LA Ericsson has launched
new scheme whereby the traditional large battery 1= substituted by two small
3V evlinder cells, 33200 mm (1 1472 387 of the same type as used
m electric torches, The cells are placed in a box fixed on the wall near the
telephone mstrument. Practical and laboratory tests have proved that these
cells have a0 life of minimum 12 months, With this new arrangement the
telephone administration may supply the subscriber with fresh dry cells each
Vear |'_\ et he actual 1'1']i]‘l|'1'1|||1|! 15 carried out h:. the subscriber himself.
The lay out and appearance of the hattery hox s shown in Fig. 7. The box
has oo smart and distimetive shape with the following dimensions : height g7 mm
(3 787, wadth 88 mm (3 127 and depth 45 mm (1 347 1. The box as well

as the T s moulded m black phenohic resin or ivory melamin resin,
The hox 1s provided with robust contact springs for the dry cells and terminal
screws for the cable. The eells are Casy to |'z‘||'l.u\ and clear instructions are

civen how the replacement has to he carried out.

Ihe code of the battery box s BA Y rror in black and BRY 7102 in ivory,



The Ferrometer, an Apparatus for
Testing the Quality of Stecl

I SVENSSON, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

Fig. 1
Ferrometer YDR 10

with testing coil at the bottom, left

X BRE3

L0 e 31740020 170,14
The means for testing the quality of steels have recently been extended, thanke
to the resources of the modern electrical measuring technique. In this connection
L M Ericssons Matinstrument AB (Ermi) have designed the Ferrometer, an instrument
for controlling heat treatment, crack formation and lack of homogeneity, and
also for determining the martensite conversion and residual quantities of austenite
and the strength data of steels. The functioning of the ferrometer is based on the

relation existing between a steel's technological and magnetic properties.

The employment of the ferrometer for testing the properties of steel, together

with the construction and handling of the instrument are described in the article.

The determination of a steel’s quality 15 vsually based on the measurement of
its hardness i those cases where 1t 15 destred to maontam a running control
and on metallographic investigations for the more precise determination of its
qualities, or on the functional testing of Timshed parts m order to obtam a

coneeption of the practical serviceability of the parts or material in question,

The hrst-mentioned method 15 frequently time-consuning andd 1= difficult to
carry out o some cases; moreover, it constitutes an unsatisfactory measure
of the correct heat treatment of the steel msofar as hardencd and tempered
tool steels are concerned, The metallographic method for deterniming  the
structural hardness of the steels 15 expensive: it entmls the destruction of the
test sample and cannot come into consideration for running  control in
production.

A certain relation exists between the technological properties of a steel and
its magnetic and electrical properties, When this relation 1= known it is

possible, by applyving the highly developed measuring technique available, to

undertiake a detailed study and control of the steel’s quality,




LMD Eriesson's Matinstroment AB has designed the ferrometer, g, 1, 107
controlhing and clssifving materials and parts with respect to their heat
treatment, crack formation, lack of homogeneity, deternination of the nirtensite
conversion and residual quantities of austenite and the strength date of the
steel.

For carrying out measurements with the ferrometer a testing coil 1= employed
in which the material is placed or through which it is passed in the case of
running control. The testing coil operates on the principle of 4 transiormer
working on no-load, in which the unknown sample constitutes the transformer
core, A known constant alternating current with o frequeney of 30 cfs flows
through the primary winding of the testing coil. The voltages generated on
the transformer principle in the testing coil are dependent on the properties
of the material tested. Consequently, where the respective dimensions of the
object tested are similar, every structural dissimilarity will set up different

mduced voltages i the secondary winding.

In the electromagnetic testing method  the two  voltage  components are
ohtained, vach of which characterizes certwin properties of the material tested.
The ferrometer distinguishes hetween these components and indicates them
on two direct-reading  instruments. One instrument records the apparent
permeability of the steel associated with the analysis. the structure and heat
treatment of the material. The other instrument indicates the eddy current

losses due to surface eracks, porosity or slag inclusions.

Where a rapid rumming control with a shightly lower degree of accuracy is
regquired, the ferrometer works on the deflection principle. The sensitivity s
so adjusted that a suitable deflection is obtained on the instrument. For mass
production an auxiliary unit is connected to the nstrument, which antomatically
operates an alarm i the pointer deflection exceeds a0 given adjustable value
when sorting faulty parts. To enable the guabty to be deternmimed with greater
accuracy the voltages are compensated manually by means of knobs marked

s Recomponents and »N-components.

The alloying substances i o steel, together with the carbon, produces ditferent
forms of carbides which Jdo not have the same fixed temperature of solution
e the basic miass of the dron, and they should be in such maodified forms
that the different carbides can enter into solution and produce uniform austenite,

which takes place at a ralsed temperature,

When eooling down rapidly from the anstenite temperature the austenite 15
converted to martensite which is the characteristic constituent in hardened
steel and 10 o certain extent in residual anstenite and andissolved carbides.
The permeability which decreases with the continued solution of the carhides
15 o measure of the heat treatment and reflects variations in the magnetic
properties at the hardening temperature more reliably than the hardness test,
The relation between hardness and permealnlity may he sought with the help
of an empirical diagram. In the case of carlom steel it may be stated as a

general role that the permeability is inversely proportional to the hardness,

Fwo parts having the same mechanica) hardness exhibit the higher hardening
temperature associated with lower permeability and the presence of large
quantities of resudual avstenite which = non-magnetic,

Coarsely erystalline martensite (austenite) exhibits inferior mugnetic properties
to those of a structureless hardenite (martensite).,

When tempering hardened steel the permeability rises and Tormis a pronounced

bend on the diagram at given tempering temperatures for different grades of
steel. In carbon steel fmely divided fervous carbides (Fe,C) are formed at

)
T

o—250  and chromium carbides (Cr,C,) are formed in chrome steel at
425—430 . In tungsten steel (high-speed steel) the residual austenite is hroken
down to martensite at 330—z00 and finely divided tungsten carbides are
separated out. The latter are extremely valuable i cutting tools bt are not
destrable in o materials for magnetic purposes.
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Fig. 2 X 4790
Hardening curve for high-speed steel
18—4—1 with 109, cobalt
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Fig. 3 X 4791
Tempering curve for high-speed steel
18—4—1 with 10 9, cobalt

Tempering time: 60 minutes
Dimensions: 6 6 - 35 mm

A raised hardening temperature affects the permeability after tempering at i
constant temperature i the same way as before tempermg, Thus it is possible
from the position of the curves to determine the harvdenimg temperature of a
steel and sort the parts, prior to hardening, mto groups representing the same

hardenimg  temperature.

1i o test bay elamped i o tensile testing machine s subjected 1o an electro-
magnetic Tield the permeability of the material will be mfluenced by changing
the load. The crystals have a certam favourable orientation for mgnetization.
The addition of a mechanical stress changes the orientation of the erystals

and therefore the permeability of the whole test bar.

The relation between the effect of the tensile forces and magnetostriction
(the material’s capacity for clongation or contraction under the mfluence of a
magnetic field) gives rise to different permeability values and mdicates the
clastic-, proportionality and elongation limits on the stress-permeahility curve,

The magnetostriction 1s positive for ron and negative for nickel,

Examples of the Ferrometer’s Range of Use

Fig, 2 shows a curve for hardness and permeability obtained with a high-speed
steel after the temperatures indicated on the abscissa were reached. At the
critical interval, 1250—1290° C, the curve exhibits a bend which gives the
most suitable havdening tempervature for a given charge. Below this bend the
curve falls steeply and thus indicates the mtial melting ot the residual tungsten
carbides which have not been dissolved, It will be seen from the diagram
that the hardness curve reaches its maximum before the eritical temperature
miterval and then drops as the temperature and quantity of austenite mcrease.
The mamtenance of the temperature over different times has the effect of

causing the permeability to fall when the time is increased.

Fig. 3 shows a permeability curve for three parts of high-speed steel hardened
at 1230, 1200 and 13107 and subsequently tempered with a rising temperature.
As may be seen from the diagram, the permeability mereases up to about

3300 C and then drops, to rise agam above O30 (.

Conversion of Martensite and Residual Austenite

When it is desired to ascertan the contents of the martensite and residual
austenite formed with greater aceuracy, the older methods emploved i these

deternnnations occupy too mueh time and are unduly comphicated.

In the use of the ferrometer the following applies. The permeability 1= a
measure of the steel’s magnetic conductive capacity. In o non-magnetic
{austenite) steel the permeability is substantially 1.

A testing coil s halanced without a simple and gives a deflection corresponding
to that for an austenitic material, For a steel that has reached a temperature
within the austenitic range and 15 placed i the testing coil, the ferrometer
will show no deflection, The sammple must then be allowed to eool e air,
When the martensite conversion begins to take place, the permeability wall
change as the conversion progresses and the whole martensite conversion
can then be conveniently Tollowed down to room temperature or to a stoll Tower

temperature,

The determination of the residual quantities of austenite is based on comparative
measurements of the permeahility in o completely hardened standard consisting
of 100 % martensite. A hardened steel can also be depth-cooled down to about
—837 C. The difference between the ferrometer deflections before and after
depth cooling  indicates the quantity of residual austenite that has  been

converted to martensite,

ST



Fig. 4 RUTEE]
Determination of the elastic-, propor-
tionality and elongation limit with the
help of the ferrometer

T'he ferrometer’s resting coil has been placed
around a test bar clamped ina tensile testing
machine,
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Dimensions: § mm
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Control of Cracks and Lack of Homogeneity

The permeability of a steel is dependent upon the inequalities, segregations,
cracks and porosity of the material. A break in the eross-section such as @
crack or gas inclusion reduces the permeability, On the other hand, a longitud-
inal erack changes the eddy current losses. The losses in the steel measured
by the ferrometer deviate to a greater extent than the permeability. The method
is extremely sensitive and indicates surface cracks with a depth of about

L1,

Determination of the Elastic-, Proportionality and
Elongation Limits

Testing is carried out by placing the testing coil round the test bar which
is clamped i a tensile testing machine, see IFig. 4. The bar is first loaded
with a prehminary stress and the value for the permeability 1s read oif.
After cach ineredse in load and reading, the loading stress is reduced and
a reading taken, The value for the permeability changes with the alternate
stresses applied.

Fig, 5 shows curves for the permeability as a function of the load. The curve
m full hines = a measure of the permeability when the test bar is subjected
to an mereasing load; the curve i broken lines shows the corresponding
vilue on reducing the load. Plastic deformation begins at the surface of the
test bar which has the lowest resistance and continues throughout the bar.
The etfective permeability mereases up to a maximum deflection and subse-
fuently decrenses at igher loads. At the same time the []!_']I[]l of ]:l']h'“'.’llifln
af the eddyv currents into the material increases, The maximum  deflection
oceurs at the point on the full-line eurve at which spontaneous magnetization
sets in with the most Tavourable magnetic orientation at a given applied tensile
stress. The favourable orientations for jren are six i number. According to
theory the permeability curve drawn i full lines should indicate falling initial
vilues, but i consequence of the positive magnetostriction the path of the
curve will rise to the maximunm point,

The curve in broken lines shows the elastic-, proportionality and clongation
Hmits and indicates the values for strength more clearly by the well-formed
bends than is possible with the Martens mirror apparatus or other mechanical
(']'I]\'”

atim-measurmg apparatus, This latter method 1s very inconvenie

time-consuning. and it s difficult to obtam accurate and rehiable

firures insofar
as the elastic limit 1s concerned.,
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Tensile test curve for hard-rolled nickel

strip

Nickel content: approx.

Thickness of strip: 0.15 mm
Elastic limir oF: approx. 26 kgs/mm*

Proportionality limit 7P:
Elongation limit 05:
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——— increased load
— — — reduced load

99",
0 L)
" 67.5
" 76.5

For annealed material the clastic Tt wsually Ties e the neighbourhoad of
the maximun point.

Figs O and 7 show tensile tests on annealed and hard-rolled nickel strip o.15
mm thick with negative magnetosteiction,

The foregoing exmmples dllustrate some very obvious fornis of application.
The testing control man will find nomerons other appheations i the course
of s work with the ferrometer, Inasmueh as the velations hetween the
magnetic and mechanieal properties arve somewhat complicated, the motto to

be applied i exercising this technigue 15 sexperiment and find oute.

Description of the Mechanical Construction

The exterior of the Tferrometer is dominated by the two large imstrunments
which dhrectly andicate the R- and Ne-components of the voltage from the
testing conl with the material under investigation. Below each instrument a
sensitivity-adiusting switeh is mounted which is griaduated i the factors by
which the mstroment’s seale deflection must he multiphied in the respective
sensitivity rimges, On either side of the two mstruments three adjusting knobs
for the compensating voltages are located, for the R-component on the left
andd for the N-component on the right. Each set of knobs covers three decades,
The values set by the knobs must he multiplied by x1, x10 and x100 respec-
tively. The values both for the decade sets of knobs and on the mstruments
can be read off directly in m\V. Thus these members are fully in accordance
with one another, If the X-component s inereased manually by 1o m\ for
example, the N-instrument will give a corresponding deflection to the right
and will mdicate that 10 m\V must be deducted drom the value read off on
the N-decade.

Beneath hoth the large mstruments a smaller one 15 anstalled wineh shows
the current n the magnetization circnit, that 1s to say. the current which
amongst other things magnetizes the test swmple m the testing coil. Thas
current can be regulated by a knob on the rmight marked =Magn, Cuarrents.
At the bottom on the left the cord from the testing corl 15 connected up by
a flat pin contact. On the right of the latter a mains switeh s mounted together
with a pilot lamp that lights up when the apparatus is conneced o eirenit.
At the back of the apparatus an carthing contact is fitted which should he
comnected 1o carth while memsurements ave i progress. A contact s also
provided here for the connection of the alarm device,

On removing the cover plate at the hack of the apparatus the mains supply
switch and fose holder are mide accessible. The valves can also he changed
from here.

Measurement and Reading the Mecasured Values

The object to be tested is inserted n the testing corl. Both mstruments will
then give a deflection to the left. If all knobs for the R- wnd N-components
dare now set at o, the seale deflection will indicate the components for the
whole of the voltage imduced in the testing coil.

To obtain greater sensitivity the voltage can be compensated manually by
means of the knobs marked » R-components and » X-components. The instrument
will then mdicate the difference hetween the testing coil’s voltage components
and the voltages set by the knobs.

[ adjustment is made for a test object which has known stundard  vadues,
and other similar objects are to he compared with the sume. the latter are
placed in the testing coil, whereupon variations in the voltage components
can be read off divectly on the strignents without any mannal adjustment.
Al measurements can therefore he undertaken very quickly, The absolute
measurement values are then obtamed by adding the pomnter deflection with
its respective symbols to the values read off on the voltage decades,

53



New Automartic Rclay Operated

Exc 1ange

for 9 Extensions and 4 Exchange Lines
E NIL S SO N, I'ELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

U D, Co 621.305.24
In a previous article in Ericsson Review No. 1, 1951, a newly developed private
automatic branch exchange AMD 10201 was described. This was the smallest in
a range of private branch exchanges working with relays and capacitors only.
The mnext size in the series has now been completed for delivery and covers ¢

extensions, 4 exchange lines and 2 local connections.

Principal Design and Application

I'he new private hranch exchange AMD 10500, g 1, 15 primarily intended
tor oifices or other estabhishments with 1!'][']‘Ihll|h' requmrements l_‘ut'l'l'-|ltl[!lhll;;
to the capacity of the exchange, It can also be used as @ subordinated exchange
under o large private branch exchange. This s o great advantage and presents
an easy method of extending the number of statons when the main exchange
1= utihized to full capacity.

With reference to main exchange calls ANMD 10301 offers as a whole the
same tfacilities as the large-sized modern private antomatic branch exchanges,
The extension stations are ordinary  telephone mstruoments with dials, No

special instrument s uvsed for reception and connection of mcomimg calls,

L % TH15 o - . . .
Fig. 1 Priorvity facility for local conmections can be arranged for any extension by

Private automatic branch exchange mdividual strapping, Connection to engaged extension can be carried out

AMD 10501 cven it both of the local connectimg circuits are engaged.
left with cover fitted: centre equipped for g
extensions, 1 local connecting circuit, 1 reg-  [neoning calls are distributed 1o predetermined extensions by means of an

ister, 1 call distributor, 1 exchange line and
mains connected power unit; right fully ex-
tended

automatie call distributor, g, 20 Normally the call distribator s connected

nosuch aoway that calls on exchange line 1 oin the first place are connected




Fig. 2 X 6680
Call distributor

for incoming and outgoing calls

Fig. 3 X 6681
Line relays

for o extensions and 1 enquiry line

X 4788

Fig. 4
Plug detail

to extension 7. Fxchange line 2 i the first place calls extension 2 &e. If no
answer 15 obtained  from the extension  first called, rimging  signals  are
transnitted to the first three extensions in rotation, If one or two of the
extensions arvanged for incoming calls are engaged, all signals are directed
to the Iree extension or extensions. At the <ame time an awdible signal 1=

received by the engaged extensions indicating that an incoming call is waiting.

The method of direct connection of an exchange hine to a4 certain extension is
generally Justified considering that no particular person as a rule is detailed
for the reception and connection of imcoming calls. As the establishment
cenerally s fairly small a calling subseriber will know which person he wants
to speak to and he will appreciate being able to dial this person divectly. Ac-
cording to this method the majority of calls do not requive transfer. In addition
the call distributor ensures that all mcoming calls with very few exceptions
will be answered without o permanently manned reception telephone heing

necessary,

The terminal connections on the call distributor can be arvanged in different
wavs, All exchange line calls may, for mstance, he directed to extension
and af this 1s engaged redirection to extension 2 takes place immediately &
The variation possibilities i the distribution of the incoming calls are so wide

that all conceivable requirements should be adequately covered,

Any extension may he restricted for calls to or from the main exchange.
B & 124

Transfer of incoming calls fro i ain exchange 1s carried o o diallinge
| | t T 1ls from the mam | & 1 1 om ]_ liall 14

according to the method used for mgquiry and transfer.

The operating components i the exchange consist of velavs and capacitors
only., The exchange cquipment and  the mains conmected  power  unit are
mounted - oone and the same chassis. Al connecting units, hine and cut-oif
relays, connecting cireuits, register, exchange lnes and call distributor e
plug and jack connected wnits which are hooked up i the chassis without

serew fixings, see Figs 2,0 3 and 4. This means that the exchange is easy to

handle in transit and erection, If two connecting circuits are i excess of the

T

requirements for the local service, it is not necessary to fit more than one.
Similarly the number of exchange hme wnts may be adapted according to the
traffic with the mam exchange. The power unit is also detachable and 1=
comnected to the frame wiring over plug and jack. A position 1= wired for
traffic observation equipment which i1s fitted temporarily when a check on

the traflic imtensity is wanted,

The mains connected power unit normally supplies 24 V7 operating voltage

to the exchange. The relays are dimensioned <o as to allow voltage variations
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Fig. s

Jack frame

hinged,

sible

Fig. 6

Trunking diagram for AMD 10501

FDR-C
FV

LV

LR
LRE
REG
SNR

50

apened, wirh soldering pins acces-

exchange lines

connecting relays for TDR-C
connecting relay for SNR
line relays

line relays for enquiry
register

connecting circuit

Main exchange

between 20 aud 30 NV wathout detrimental effeet on the function. Asoan
adifinon, all spring sets are provided with twin contacts an extremely 1 Hable
operation 15 ensured under widely varving conditions at the smme tine as the

mamtenance 1s redoced to o minumuam,

I order to safe-guard the telephone connection to the main exchange even
i cise of mains failure the line branches to the exchange lines are connectued
over 1_‘]!.‘|11;{r—ﬂ\:‘1' contacts on !'\'1-‘I_\'\ connected across the DO, side of the
power unit. In the case of mains failure these relays are released and the
exchinge hines are each connected directly to the associated extensions. The
extensions to be connected directly to the main exchange are determined in

the main distribution frame which s mounted m the portion top of the clissis.

The power unit 15 ntended for connection to \C. mains, [For connection to
D.Comams a0 rotary converter 1= required together with startimg and control
Fd i ies

The exchange should preferably he mounted on the floor agamst @ wall. The
total weight of an exchange fully extended is approxmmately 105 kg (303 1hs).
The weieht of the heaviest velay unit is 15 kg (33 Ihs) and of the power
unit 12 kg (20 1 2 Ihs). The dimensions of the exchange are: height 1.330 mim

(32 387, width 842 mm (33 1/87), depth 226 mm (8 787 ],

Principal Lay-out

The trunkmmg diagram, Figo 6, shows the Tayv-out of the exchange m primeiple.
Fach extension s provided with @ line relay and a cut-off relay. The line relay
is usel for connection to the register in the exchange, The line relay as well
as the cut-oif relay are operated during line conmection, For blocked condition
of <hort cireuited Tine and for engaged the cut-off relay only 15 operated. The
relavs connecting the extensions to the connecting circuits and the exchange

limes are indicated by selector symbols o the diagram.

The immediate connection of the register to the line relay means that the
connection tooan exchange line 15 mdependent of the local connecting links,
Outgomng calls can, therefore, e carried out irrespective of the two connecting
circuits bemg engaged and owing to this such a call can be initiated by dialling
alone, No o additional push hutton for earth connection is rvequired for this

purpose and the extensions are connected to the exchange over two-wire lines,

Function

Local Connections

Local calls are conmected to the register in the same way as in AMD 10201
anel the required number 1= dialled when dialling tone 15 received. The register
connects the selected extension to o free connecting eirenit over which the
ringing signal s transmitted. After the ringing, which has a duration of
about 1 osec. the register is released at the same time as the calling extension
15 conmected to the connecting cireut.

IT the called extension is engaged or if hoth connecting circuits are engaged,
the calling extension 15 immediately disconnected from the register and s
blocked in the line equipment, which receives husy tone (quickly repeated tone)
during a limited time.

An extension with lifted receiver s first connected to the register hut after

5 secs the register is released and the extension is blocked in the line cuipnent.

When o priority extension is calling an engaged extension the register is not
released. Engaged tone is transmitted from the register. The priovity extension

does not, however, obtam line connection while the engaged tone is received,

[f the priovity extension wishes to cut in on the call in progress he may do
so by dialling two impulses. Line connection is obtained and the engaged
signal s replaced by o listening-in tone which is received by each of the
three parties.



If both connecting circuits are engaged the priority extension receives engaged
tone from the register. By means of two dinl impulses conmection is obtained to

connecting cireuit £ Line connection and listenimg-in tone 15 received,

If the partics of the eall in progress veplace, the register will select the dialled
extension, [T this is free, ringing signal is transmitted and the register s
released, T the wanted extension is vl]g.‘l;_::-lf, the connection to the 1'L';;;1'~tﬂ'
i maintained and the priovity extension 15 connected to the call i progress,
The listening-in tone is retained and is received by the three parties. If the
required extension replaces a new selection takes place from the register and
the priovity extension obtains normal line connection at the same time as the

register 15 released.

Main Exchange 'Traffic

utgoing Calls

Outgoing calls arve mitiated by dialling 0. The register selects a free exchange
Ime which is connected to the extension at the same time as the register is
released The requived subsceriber’s number is diadled on receipt of dialling

tone from the main exchange,

In view of the meomimg call distribution with direct calls from an exchange
Iime to the associated extension, exchange line 15 i the first place used for
outgoing traffic. This exchange line should be connected in the main exchange
in such a way that it 1s the last one to be connected for group number calling
to the private hranch exchange, Exchange lines 1—3 are used in rotation
for outgoing calls if the fourth line is engaged. In this way exchange lines
t—3. mtended for direct conmection of incoming calls, are not wnmecessarily
engaged for outgoing calls and when they are required for such traffic they
are all utilized to exactly the same extent. If all exchange limes are engaged
the calling extension is blocked and receives engaged signal at the same time
as the register 1s released. The disconnection 1= controlled in the same way
as for AMID 1ozor.

Iiconing calls

Incoming ringing signal on an exchange line effects connection to a call distri-
butor which, over a hyv-pass circuit, transmits ringing =ignal to a predetermined
extension. The exchange line connected to the call distributor determines

which extension should receive the first ringing signal,

On the termination of cach ringing signal the called extension is connected
to the exchange line and remains i this condition until the next signal is
transmitted from the call distributor. The first extension 1= veleased and the
second signal from the call distributor 1s transmitted to the extension nearest
in turn and at the end of the signal this extension is connected to the exchange
line. Thns rotating ringing contimues to the three extensions imtended for in-
coming calls until an answer 15 obtamed or until disconnection takes place m
the main exchange. The interval between the signals is about 1o sees but can

be adjusted differently af required.

The ringing signals from the main exchange are not repeated to the extensions.
The first signal effects connection to the call distributor and the subsequent
signals maintain this connection and keep the exchange line blocked for out-
going calls. If the ringing signals from the main exchange are discontinued
the exchange line and the eall distributor are released approximately 15 sees

after the last ringing signal.

If the extension associated with the calling exchange line is engaged, the call
distributor connects the next extension in turn which 15 imtended for incoming
calls. If ane only of these extensions 15 free, ringing signals will be transmitted

to this extension at 10 sees intervals,
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The engaged extensions receive warning signals every 10 sees, If all extensions
are engaged an meonung call produces quickly repeated irregular warmng

~iutials.

The ringing signal originated by an incoming call consists of a short signal
mmediately followed by a long signal. The called extension s, theretore,

able to adentity o call from the main exchange.

If the warning signals are rvepeated on a call in progress thus signifies that
an ineoming call has not heen answered. 1T the call in progress is terminated,
rineing  sienal s transmitted from the eall distributor to the disengaged
extension which may answer the meoming call. The disconnection contral s

identical with that for outgomng calls,

Enquiry and Transfer

Enquiry and transfer is carried out hy the same methods as applied to ANMD
rozo1. An enquiry call is established over a connecting civenit m the same
way as a local eall. I the enquired extension retains the receiver lifted and
operates the dial aiter the enquiring extension having returned to the exchange
line connection a huzzer tone s transmitted to the latter connection. The
enquiring extension may then revert to the enquiry connection by means
of one dial mpulse,

In the case of transfer the enquiry circuit and the connecting circnit engaged
for the enquiry call are released.

Frquiry call to an engaged extension is connected over the register and a
iree conmecting circuit to the extension in guestion hut without line connection.
The enquiring extension receives engiaged tone but will be able to effect line
conmection by means of two dial impulses. At the same time Listening-in tone
15 connected and is received by the three parties. In other respects the same
facilities ave available as for a priority extension, Transier attempts to a
restricted extension result in recalling of the extension associated with the
exchange line, If this extension is engaged ringing in rotation fakes place
to the three extensions intended for incoming calls,

I an enquiry call is carried out when the enquiry circuit is engaged, connection
15 obtained to this civeurt at the same time as hstening-in tone is connected,
IT the enquiry cirenit is free, dialling tone is received. Return to exchange line
connection after connection o engaged enquiry circuit s ceffected by the

replacement of the receiver for a short moment.

Parking of Exchange ine Connection

[f warning signals Trom a new meomimg call are obtained on an exchange
lime call in progress, this connection can be temporarily disconnected ; after
a predetermmed time the connection 1= restored to the extension associated
with the exchange hine: This s referred to as parking and is carried out hy
means of two dial impulses. The exten<ion is relensed and receives engageil
tone. When the receiver is replaced the wiiting incoming call is connected
and the extension receives ringing signal, When this call has heen answered
and transferred or terminated, the parked exchange line is reconnected anid
the mterrupted conversation may be continued, The parking facility s only
of amportanee when the call distributor 15 conmected in such o way  that
all imecommg calls are directed to ope extension,

Comparison with Largc Private Automatic Branch
Exchangcs

In comparison with large private branch exchanges similar views have been
decisive in the development of AMD 10301 as in the ease of AMD 1o0z2o1.
AMD 103010 has, however, heen provided with facilities which for economic
reasons are omitted on AMID 1ozo1. The special features are: line blocking,

priovity. commection facility, parking and signalling from enquired extension.



Connection to Other Telephone Systems

In the same manner as for AMD 1ozar the exchange lines may be arranged
for manual mam exchanges or other exchanges of special types by means of
adapter mits. For an ordinary CB. exchange o strap alteration only s

required in the loose plug fitted in the jack imtended for the adapter unit.

When connected to a Targe private hranch exchange an adapter unit for the
exchange lines will give the same facilities for enquiry and  transfer as
deseribed for AMD 10201,

Trathic Observation

The unit for traffic observation contains relays and 8 counters, The following

data are registered on the counters:

1. Number of ineoming calls

Outgomg calls when free exchange line 15 available

3. Omtgoing calls when all exchange lines are engaged

1. Local calls when free connecting cirenits are available
5. Local calls when both connecting circuits are engaged

O, Enquiry calls when hoth connecting circuits are engaged
7. Both connecting circuits engaged

8. Priority cut-in conmections

The traffic observation unit is not included in the normal equipment of the
exchange but 15 only fitted when traffic observation 15 considered necessary.

Power Supply

A mains connected power unit, Fig. 7, 15 used as power supply and also
provides the required tone and ringing signals. Tappings are arranged for
connection to 1o, 127, 150 and 220 VAU, go—60 ¢ s Inoaddition the
secondary  side of the transformer is provided with tappings for 20 %
adjustment up or down., When shipped the power unit is connected for 220\
mains voltage, The normal operating voltage 1= 24 V., but the exchange
allows a variation between 2o and 30 V. The line resistance may he up to

500 ohms at the lowest permissible voltage.

The power consumption is very low, with the exchange m rest condition 14 W
(30 VA and at maximum load 160 W (180 VAL

When connected to DO, mains the exchange 15 divectly connected over a
potentiometer, when in rest condition, and receives a voltage of 23 V. As soon
as a call is initiated a starting relay is operated for a rotary comverter. \When
this is generating alternating current, the potentiometer cirenit is disconmected
irom the exchange, which then obtains operating voltage from the A.C. power

unit. The converter s maintaned m operation while calls are in progress.

Fig. 7 X G682

Mains connected power unit
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The converter, starting relays and a protection relay for excessive voltage
constitute a separate unit. The latter relay serves as protection device when

the exchange 15 in rest condition and directly connected to the potentiometer.

[f the voltage to the exchange from the potentiometer exceeds z0 Vo the
protection relay is released and the mains voltage is disconnected from the
exchange altogether. Reconnection of the mains after this disconnection can

only take place manually.

Summary of Traffic Facilities and Technical
Propertics of AMD 10501

The traffic facilities and technical properties of AMD 10501 may  he
summarized as follows:
1. Local  extensions  numbered  1—o.  Ordinary automatic  telephone

mstruments.

[ 5]

Two local connecting circuits and four exchange lines,
3. Priority facility for local connection may be arranged for any extension
without additional equipment.

4. Transier and enquiry during main  exchange connection  mitiated by
diadling. Answered enquiry call is transferred when the enquirmg party
replaces. The exchanges contains provisions for enquiry to mam exchange.

Enquired extension may signal on the dial to the exchange connection,
5. Outgoing call to main exchange nitiated by dialling o.

O, The exchange is designed for commection to automatic main exchange

but may be connected to any type of exchange.

7. Incoming calls are automatically distributed to 4 extensions. The extension
called is determined by the exchange line, The call distribution can he

arranged i a great number of variations.

3. Extensions not used for answering mcoming calls may be restricted for

traffic to main exchange.

0. When transferring an exchange line conmection the transferring party is

able to cut-in on an engaged extension.
1o, Traffic observation equipment may he connected.

11 All connections are effected by means of relays and all spring sets are
provided with twin contacts.

12, All connecting units are connected over plug and jack.

13. Short circuited line or omitted replacement of receiver does not engage
connecting devices,

14, Calls to the maim exchange never engage local connecting circuits,

15. The power supply is mains connected, D.C. mains require a converter
with starting device,

16, In the case of mains failure extensions are connected divectly to the
main exchange.

17, All connecting units including adapter unit, when such is required, and

the power unit are contained m one and the same chissis.

18. Normal operating voltages is 24 V7 but proper operation is guaranteed
between 20 and 30 V.



L M Ericsson Exchanges 1951

During 1a51 the following exchanges on the LM Ericsson automatic tele-

phone system with soo-line selectors have been put into service:

FiE W 6% ¢ hamge | m1n.1l::;r Cown exchange nun.u-:@r
of lines ‘ B of lines
Argentine Ragusa (extension) _-40!
Esperanza (extension) 00/ ovigo | 1500
| Reconquista {extension) 500 S, Dona di Piave ‘ {extension)| .'.vni
San Francisco {extension) 500 | Spinetta Marengo (extension) 200!
San Luis {extension) 500 Trevighio {extension) 200
Santa Fé Centro (extension) 300 Treviso ‘ {extension) 500
Villa Mercedes (extension)| 360 | Venezia | Centro (extension) 2500
Yerba Buena 200 Venezia | Mestre {extension) 500
Venezia ' Murano (extension) 100
Bolivia Vercelli (extension) 500;
Tarija | 350 Vicenza | {l'-.\ten!:ion” 500
Brazil Mevico |
Juiz de Fora {extension) 1000 Campeche 500
Natal (extension) 500 Jalapa 500,
| Ledn {extension) 1000
Colombia México 1), F. Apartado (extension) 1500
Bogota Centro (extension) TOO0 México D, F. Roma ([extension) 1000
Bogota Chapinero {extension) 1000 México DL F. santa Maria  (extension) 1000
Bogota Teusaquillo  (extension) 1000 México D, F, Tacubavya (extension) 1500
México Do F. Victoria (extension) 1500
| Denmark México D, F, PABX I 400
Kopenhamn 3 PABX G20
Moroceco |
Ecuador . Tanger (extension) 1000
Quito Centro 4000
| Netherlands
Egypten Rotterdam Centrum 2000
Suez 2000
| Norvway
Finland | | Eidanger PABX (extension)| 200
Forssa (extension) 300 Harstad 2000
Jyviaskvla {extension) 500| Haugesund (extension) 1000
Kuopio (extension) 1000 Oslo PABX {extension) 200
Mariehamn [extension) 1000 Sarpsborg PABX (extension! g0
Mikkeli ‘ 2500 Selbak {extension)| S0
Oulu {t‘xtcnsiun}l 1000
Rauma (extension) 500 Panama
Seinijoki ‘ 1200 Panama City Yanama 11 {cxtcnsion)l 1000
| Panama City Panama TII (extension)]| 1000
| Ttaly [
| Acireale ({extension)| 240/ Peru
Alessandra (extension) 500| Arequipa (extension) 500
| Benevento | (extension) 240 |
Bergamo (extension) 330 Poland
Castellazzo ‘ 200 Katowice 7 PABX 1800
Catania (extension) 3000 Warszawa PABX 500
| Napoli | Nolana {extension) 3000 |
| Novara | (extension) 1000 Salvador |,
| Padova (extension) 1000 San Salvador | 5000
Palermo Liberta 4000 | . |
Palermo Ferrovia 3500 Sweden ‘
| Palermo PBAX (extension) 50 Eskilstuna (extension) 2000
ll Potenza (extension)| 240  Gothenburg Vasa qe:\-h"n:-imu!l 5mm|l
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Crothenbury

Huskvarna
Jalkobsherg
Krylbo
Isoping
Lidkiping
Linkoping
Norrkoping
Skellefted
stockholm
Stockholm
Stockholm
Stockholm

Stockholm

Stockholn

62

1.d Tl k ol line 1.0 Wi exchange
Savedalen (extension 1000 Stockholm Norrviken
2 PABX I38a Stockholm Stordingen {extension)
31 PABX {extension) S0 Stockholm 5 PABX
JO00 Stockholm 13 PABX (extension)
1000 Sodertalje (extension)
{oxtension) 200 Viirnamo {extension)
3500 Ostersund (extension)
(extension) 500 Various places 19 PABX
[extension) 3500 Various places 23 PABX (extension)
{extension) 2000
(extension) 1 OO Firkev
Haogalid GO0 Sivas
ursholm (extension) 1000
Enskede (extension) 2000 Venezuela
Handen L OO0 Puerto La Cruz
Lidinga-Brevik san Cristobal (extension)
([extension) 300
dalarhojpden  (extension) 1000 Total

During 1a51 the following exchanges and switchboards with 1oo-, 25- and 1 2-
hine selectors have been delivered. Extensions to existing plants are not in-

cluded m the figures,

number

number ;
of hnes

IExchanges with 1oo-line selectors 21 3700
Switchboards with 100-line selectors, system AHD 260 27520
Switchboards with 25- and 12-line selectors, system QL 1056 33622
Total | 1367 | 60842

1 861 735

Number of lines connected o
public and private telephone
exhanges with L M Ericsson’s
auromatic system with so0-line
selecrors, (First exchange built

1 gr1).
n 1923 1 500 000

e v = I 000 000
| m|_|—| . :
4 = L 0

1930 1935 1940 1945 1950 1952

number

nf hnes

1 500
| NATRLE]
1G=0

10
2000

500
INELENE]
370

ST0O

00

Hoo

SO0

127140



GUEEY NEWS fron

All Quarters of the World

High—tcnsion Capacttors and Carrier

Frequency Equipmcnt for I—]arsprfingct

On  June 15th AL the King of

Sweden  opened  the 330000 kW
powerstation  of  Harspranget, the
largest hydro-electric plant in Swe-

Prenver line
Hallsherg

and the 1000 km
Harspranget and

den,
between
which carries the highest transmission
voltage i the world,

I'rior to the completion of the Har-
spranget line the highest transmission
voltage in the world was 287 coo '\,
Dam — Los
The Swedish

380000 V' main feeder line has neces-

in use on the Hoover

Angeles power line.
sitated an extensive technical develop-
ment work in which the L M Eries-
som concern has taken an active part,
high-tension  labora-
Cable Works.
The transmission system Harspranget
—Hallsberg has been equipped with
number of capacitors

mainly at the

tories of the Sieverts

a1 considerable
and the
highest

capacitors,

voltage, 3Nocoo \, is the

ever used for  commercial

As early as when capacitor
production was in its
Steverts Cable Works
manufacture of high-tension capaci-

tors and were .';L‘Ill.’li]_\' the first com

1925,
infancy, the
started  the

pany in Sweden to do so. Ten years
later the first capacitor for 220 ooo V'
was delivered for the Swedish na-
tional grid and from then on a great
number of capacitors of this type has
heen put into service, The past experi-
ences have been extremely satisfactory
and the technicians did not, therefore,
hesitate to continue the development
up to 380 o000 V.

The capacitors illustrated on this page
are the main components in the con-
denser-transformers, which are used
for measuring the voltage across the
lines and for feeding relays and syn-
chronizing gear.

The power line is also carrying

telephone and signal transmission and

for this useil

as  links

power

purpose capacitors are
high
system

VI Iil:l;:'

and  the

hetween  the
trins i iss 1o
low voltage high-frequency equipment.
L AL Eriesson has supplied equipment
for carrier frequency communications
over the 380000 V' system for the
Harspranget plant and the connee-
tions to the control grid. This system
15 equipped  for automatic telephone

metering, mdi-

carricd out

retote

cxchanges ol
cation and recording s
by supernnposed tone mnpulses on the

fide phone channels.

['he 1. N

COMmmme Lo

Fricsson carrier [requency

sy=ten 15 also usedd

te the co-ordmation of this posver

transnnssion line with the national
grid and central control of the power
production and disteibuation. 17 a fault
m o ocertion sectiem of the oriel has
released the antomatie cut-out for this
conmumication

section, this eificient

systenn enables rapid  rearrangenient
ol the transnnssion network.

LA Eriesson delivered  the first
carrier frequency svsiem for power
transmission lmes 1935, During the
(ollowing  seventeen  years a  great
pumber of  mstallations have  heen
made i Sweden and  abroad, The

systent has been gradually  perfected
by continuous research and develop-

ment  and s now  anindispensible

component N power  transiission

lavout.



[ 000 000
Dials Produced
at the
Soderhamn

Factory

Soider-

The 1. N
I has

Ericsson factory m
11 |l|'ln:;l:\l'|| more  than

one million dials. The dial carrying
seriad number 1000 000 wits .l'|||,|:'-|'||1i
.a!|'|_\' celebrated ; I]!]l'ihg the Passage
Wils -

along  the convevor helt it

compantied by o howquet ol Tlowers

anel when ot completed ol
testedd o

wits held Ty the personnel of the dial

Wils

frnadly festive coffee party

\|1tn'||.

The
the lJl'lulIirl!,luH of dials m the sprimg
of 1047 and the output has smce then

Soderhanm  factory conmenced

heen continually inereasing. Last vear
ahout 200 000 dials were \|11|"|u'|] and
this vear it 1s estimated that a ngure
will  he This

means thit one new dial is completed

ol 350 000 reached.

every 2o seconds of the working tume.

The ll']t']lllmlr' diad was H1'i_:.:i|12|”_\' n-
vented by American Almon B, Strow
August 1806 filed a

pitent tor the first serviceable design.

cer, who in

\Dbout the same tinme as the Strowger
mvention Lars Magnus Ericsson de-
disks. The
shown i the

siened his sselector first

experimental

maodel,

Above the Swedish

dial, Lars Magnus Ericsson’s

first
vselector diske. From left
to right M. Lovgren’s im-
pulse transmitter with push
buttons, R. Edling’s design
with digit indication and
0. Grabe'sand J. Hansson’s

design with dial disk.
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lustration  strip  below, drawn

.'IIHI

SWils

by Ericsson was  made in his

workshop. The design 15, m principle,
the same as the present design — an

mpalsing cam wheel  operating 2

SpPring set, covernor, gearing, drive

=pring ete.

When the development of the fully

antonttic telephone  systems  started

moearnest,  the problem

mmpulsing
lril]l[ll'.'lll_"] and an engmeer, M, Lor-
aren, suggested just before the first

'\‘.I'I'lll Willm i I'|i'-'i_"_:\1

contaimimg  ten
push hattons numbered from o to o

where  each button  transmitted  the

appropriate number of jmpulses to the
units i the automatic selector racks.

The i.li'\'l'Eil]mIl_']l[ wiork was continued

and 1023 R, Edling designed an im-

pul=¢ transmitter with muchicators for
cach of the six I]i_u\::lw. The H\'[[iH_L: of
the 1'H|Ilii'i"] number was carried out
Ly means of the buttons at the top
of the deviee and the transmission of
:'IH‘ l|.|j,;i[\ WwWias 1'I'Il"\3-f"l ]l} ]hr lll1'||i]|g

of the knob below the indicators.

Below to the extreme right the Lienzén
dial, the immediate predecessor to the

present L M Ericsson dial.




Visit of Distinguished
U. S. Business Mcen

FFortviive UL 5. big husiness men from
Detroit toured Sweden i May this
-[-tl(‘
imndustrial
I.‘l;‘L't [ Al

sommarkransen,

Veunr, progrim ancladed o Tew

visits suul Telefomakiieho-
Frigsson's works at Aid-
Stockholin, th

the istin-

Wils

first tactory to welcone

cutshed guests, About hall a day was
spent studving the different workshops
under expert guidance, In the tllustra-
tion an assembly el tells My, AWills
H. Hall and Mr. Lowms Rosettt how «
soo-lme selector 15 bemg put together.

Swedish Broad-

casting Progmms
in Chile

Lourme the celehratiom

S |-|||'1I.

of the Swedish nationad tlag,  the
production af | Mo Eriesson tele-
]I|1:m|'~ and the maintenance of SKIY
ball bearwigs are <ome of the pro
erimts heme hroadeast to Sonth

Vinerican  histeners. The  Chilean

stihion s Radio Cooperativie Vitalica
CB—70"  (<short waves 23 ol 40
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owing to ats techmeal capuicity il
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{The voice ol
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[ |H
1'|-|'|'i\1'li

v ile Jrenria
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considerable area ol the  continent.
The Chilean 1. M Ericsson and the
SKF the

Swedish legation are arranging regu-

company  together  with
lar broadeasts from this station, The

programs have heen transmitted twice

a week, Tuesdays and  Saturdays
20.30—21.30 hrs Chilean time  and
L Al Ericsson and SKIEF have taken
it wrns oo supply the program
miterial,

These  programs mainly  cover -
formation ahout Sweden awd the

publicity matter 15 generally Timited
to a closing phrase
out that the
by L M Erjesson.

which may pomt

Progriun was  arranged

The
lnocked
mtensive building has now healed up
the the
remarkable

Rotterdim was badl -
the It

centre of
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1no-1

the
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to our mformation the largest huiliding
m Furope — which has been equip-

PABN

change for goo extensions. The ex

ped with a0 centralized [

change was put  into operation i

D. Lienzén designed  carly

nineteen twenties o dial, which wath

minor improvements  was  used  for
nearly 25 vears, Five years ago U, O,
Sohlbere developed a new design. The
chiel tifferences hetween the new dial
and the previous design arve that the

chal
mstead of

mouldine
that spur

diske s made inoa

Iirass sheet andd

wears are used Tor the governor drive

mstead of worm  gearing, The new

dial wears very much hetter than the

estimated  that 1t

the

uldd aned atoas

ol
l]]t' |J|. CVIO1S 1,_\'1IL1.

ol

have about twice

the

Iife of

L M Ericsson Exchangc

for the Largest Building mn Europe

the sccond  mstallation
of this type which has been delivered

to Rotterdan by 1o Al \n

June ol s

FEricssorn.

extension covering o further 400 lines
5 at present heimg delivered 1o the

Wholes: [Tonases,




Recent
[nternational

Exhibitions

Atothe anternational Milan exhibition
this vear the loriesson
Il"|l1'|'~l'|11|'tl ]l_\ the Ttahianm ORI
FATMIE and  SHELTI, A

mher ol stuchied the ex-
Iiihited

CONCCTTE Wals

ot
Vsl
articles aml the new  rural

with crosshar switches as
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exchange
cquipment  for co-axal

systems attracted  parteular mterest,

On s
minister for the lalian post wnd tele-

admimistration, My, Hoo o LM
Spataro, mspected  the varions Lo M

visit to the exhibition  the

phone Eriesson

Iiricsson  stands  ciceromed by the Toronto

[FATALE, Al

displavime

nanager ol Lngn creat variety  of  the Sawvedlish

Bageiam, duction.

New Helsinki
Trattic Signals

I'he  Tirst automatic trafne control

-vatem o Fmmland has heen supphied
by the Lo AL Erviesson Signal Company

and T heen mistalled at the erossing

ol Alesandersgatin and  Mikaels-

oritanl.

Fhe systenn 1= entively vehiele actuated
and bs provided with a controller for
two  trafiie
s traffic on
Vexandersgatan ol the

phases, The first phase
vehiele andd  tram

seconid

]'ll.'.:n_- veliele :'I'-l|.|-:_l_' on .\l:l-,'.u_']r:,_,".‘l’.;L]J.

also took part o the
Canadian International Trade FFar at
samples  of  the

Below Mr. Spataro |rig|‘|[} |islcl'.ing to
Mr. Baggiani’s demonstration of a load-

ing coil at the Milan exhibition.
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-_1'1‘.1!]- o b the

these are
il - % ’
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wittting for green hight,
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iy, ON Lo M Ericsson AB, '
Twoed,  the Telsikr Gty Eleetrienty

Board and the Helsinkt Road Board,

Co=nperation i||-|\'_:. 11 T

At the end ol ml Com

received i oorder for a stmlar

151 e S
iy
svstent for the  crowded  erossing
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will B delivered
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U.D.C. 621.395.24

Nicsson, E: New Automatic Relay Operated Exchange for g Extensions

and 4 Exchange Lines. Ericsson Rev. 29 (1952) No. 2 pp. 54—60.

In Ericsson Review No, 1/1951 a private automatic branch exchange AMD
10201 was described. This was the smallest in a range of private branch

exchanges working with relays and capacitors only. In the article the next |
size in the series, AMD 10501 with g extensions, 4 exchange lines and

local connections, is described.

2

U.D.C. 654.9:725.24
SunpeMaN, B Iison & Exstrom, H: Modern Telesignal Systems at
the Head Office of Stockholms Enskilda Bank. Ericsson Rev. 29 (1952)
No. 2 pp. 34—42.

In conjunction with a reorganization of the office routine at the head office
of Stockholms Enskilda Bank various kinds of telesignal systems have been
tnstalled: photo cell controlled pneumatic door installation, conference tele-
phone system, service signals, engaged-signals, staff locators, attendance
indication system, electric clock system, automatic fire alarm system, hold-
up and burglar alarm system, night watchmen's control etc. A few new
features with reference to equipment as well as to wiring methods have
thereby been introduced. In the article the most important of the systems
are presented which have all been supplied by Telefonaktiebolaget L M
Ericsson.

U.ID.C. 621.395.721:621.305.631.4

Nisson, K W: New Magneto Telephone Tnstruments. Ericsson Rev.
29 (1952) No. 2 pp. 43—48.

The range of new telephone instruments lately marketed by L M Ericsson
has now been augmented by two instruments with handgenerator for L. B.
system. The instruments of which DAH 12 is a desk type and DAN 11 is
intended for wall mounting, are described as regards construction and eir-
cuit. In special sections the new handgencrator and the battery box are
described.

U.D.C. 621.317.49:620.179.14

Svensson, 1. The Fervometer, an Apparatus for Testing the Quality
of Steel. Ericsson Rev. 29 (1952) No 2 pp. 49—53.

The ferrometer designed by L M Ericsson's Mitinstrument AB (Ermi) has
extended the means for testing the quality of steel. In the article some
examples of the ferrometer’s employment are given together with a descrip-
tion of its construction and functioning, which is based on the relation
existing between a steel’s technological and magnetic properties.
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tgm: auvtomatic-kebenhavn

Dansk Signal Industri AfS Kebenhaovn-
Vanlose, Skalbakken 10, tel: DA
6346, tgm: signaler-kebenhavn

Deutschland

Ericsson Verkaufsgesellschaft m. b, H.
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D. F., Apartado 9958, tel: 800-40,
tam: coeric-mexicocity

Teléfonos de México 5.A. México D.F.,
Paseo de la Reforma 107 bis, fel:
18 00 40, tgm: te!mex-mexicocity

Perd

Cia Ericsson S, A. Lima, Apartado
2982, tel: 34941, 1gm: ericsson-lima

Soc. Telefénica del Perd, 5. A.
Arcquipa, Casilla de Correo 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
tion New York 17, N. Y., 100 Park
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Manual Trunk Exchanges with

Cord Pairs

R HAGGO, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

68

U.D.C. 621.305.722
Telefonaktiebolaget L M Ericsson has developed a trunk exchange system, type
AFA 10, for small and medium-sized trunk exchanges. This system which is de-
scribed below meets adequately all requirements for a trunk exchange. The end
of the article contains an elementary example of how the number of positions

and cord pairs for such a system is calculated.

Summary of Trunk Traftic

The purpose of the trunk exchanges s the handling of the telephone traffic
between different and separated local networks, With reference to the distances
hetween the local networks the trunk traffic may he roughly divided mto the

following types:

Rural traffic, mainly covering the connections between a town and the sur-
rounding rural district,

Natiowal trugth traffic, covering the telephone traffic between the trunk centres
which are generally town-like communities,

International trunk traffic which is mamly the traffic hetween the capitals of
different countries.

The number of lines in a traffic route connecting two local networks is deter
mined by the traffic intensity and the installation cost, 11 the traffic intensity
alone wis comsidered all traffic routes would he dimensioned for the maximum
mtensity, e, the intensity during the busy hours, The mstallation cost for
lomg trunk lines are, however, consuderable, and to ensure reasonable charges,
the lines ineach traffic route have to be occupied to the highest possible
degree, The numuber of hines i the different traffic routes are, therefore,
adjusted according to the average traific mtensity during the day which,
however, causes delay during busy hours. Short traffic routes may be more
amply dimensioned and as a rule rural traffic can he handled without appreciable
delay.

Al trunk ealls are chargeable and for that reason special operating devices
are necessary in the trunk exchanges, These devices are more or less periected
according to the importance of the trunk traffic for which they are used.
The rural traific which is connected over short lines with comparatively low
mstalliation costs can as a role be served by less elaborate arrangements than
those required for national trunk calls which are connected over longer and
considerably more expensive lines. For trunk calls over very long lines anil
for all international trunk trafiic, which generally are connected over 4-wire
lines. all possible means are resorted to in order to reduce the connecting times
and in that way obtain highest possible degree of occupation of the lines.

Principally o trunk exchange provides for three different types of calls, viz.
outgoing, mcoming and transit calls each requiring different handling,
The outgoing traffic requires the greatest amount of attention. Each outgoing

conmnection is preceded by an order from a subscriber in the local network. The

order is recorded on a card and initiates the establishment of 4 connection be-



Fig. 1

Manual operation

Fig. 2

Semi-automatic operation

Fig. 3
Diagram for trunk exchange,

type AFA 10

X GGRE

X BERT

X GGBE

tween the ordering subseriber and the wanted subscriber in the distant local net-
worle, Inoaddition the duration of sueh a call has to he measured and recorded
on the record card. Finally the cards are collected and sorted and are used as

hasis for the charging of the subscribers,

The incoming traffic can be handled i o routine manner. The work of the
operator consists of answering the calls on the trunk lines and connecting
them to the required subscribers in the local network,

In case of transit traffic the operator establishes connections between  the

trunk lines. For such connections it is often necessary to insert an amplifier,

The relationship between these three types of calls depends, of course, on
local conditions but as a rule the ontgoing traffic 1s about the same as the
mcoming trafiic, whereas the transit traffic usually amounts to 10 % of the
total.

The traffic routes to and from the local exchange should be amply dimensioned
so s to avoid delay due to lack of such junction lines,

The bulk of all trank traftic 15 handled manually both ways which means that
one operator at the outgoing end of the trunk connection and one at the

meoming end are engaged when a trunk call is established, Fig, 1.
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Switchboard section AFA 10

Fror automatie local networks ot may be advisable to imtroduce sen-poatonti
aperation, the manual handimg bemmg  discanded i respect of the inconnng
triffic, The operator at the recenving end a5 replaced by autonitic connecting

devices controlled by the operator o the origimating trunk exchange, [Fig, 2.

In weneral all trunk traffic 1= comnected over switchhoards with o without
cords, In cordless exchanges the cords and plugs are rveplaced by keys and
automatic connecting devices, Cordless switchboards are only used i large
trunk exchanges. In countries with highly developed telephone traffic fully
automatic trunk traffic s used, all connections hemg carried ont by automatie
rinl]ln-rtin-_: devices u]n‘rnh':l from the -11]|-:‘1'i|1!_’1'l_~ dial, The f]L'H'I'i[:['i"ll |K"II\‘-
will only be concerned with small and medivm-sized trunk exchinges with

cord pairs. In exchanges of this kind each operator receives trunk call orders

and connects ontgoing as well as incoming trunk traffic. This type of operation

necessitates that all lines are available for each operator, g 3.

When o traffic route contains i few hines only, cach line has to earry traffic
merthier divection, but whenever justined by the amount of traffic and number
of lines o seeregation is made of hmes for outgomg and Tines for incoming
traffic. Such a division considerably simplifies the switchboard equipment on
exchanges which allow a corresponding division ol the switchboard positions,
In the 1:11[I'_;ui1];_: '|u:=i|irtl]=- the operators receive call orders and connect outgomy
trafiic, The operators in the incoming positions only handle incoming traffie and
these positions o not require equipment for cheeking the duration of the

cills s nor equipment for answering calls on the record Tnes,

The more muportant requirements of a0 satisfactory trunk exchange may he

sutnmiarized as follows
e trunk exchange <hould melade cquipment for hookimg and recording,

2o It should be provided with equipment enalbling  prompt and - relinhle

connections,
3o 1t should contaim deviees Tor reliable cheeking of the duration of the call-
4. 1t should be dimensioned <o as to elimimate delay due to lack of operators,

50 It should allow adjustment of the number of attended positions according

the varmations m the traffic.

Trunk Exchnngcs T}-’pc AFA 10

LM Eriesson have developed a trunk exchange system, tvpe AFA g0, for
sl and medinm-sized installations, which well conforms to the requirements
specified above, ANl comnections are effected by rmacans of cords and plugs.
The system as intended for record as well as trunk service, For this purpose
all Tines are multiplied in all trunk positions. Fig. 3. The trunk lines are
equipped with jacks, calling Tamps and husy lamips, The junction lines to the

local exchange have jucks and husy lamips.

The record lines from the local exchange are provided with jacks and ealling
lunps. For the inte

nal tradffic between the operators the :'Y:']l.‘lll_'_;l' I= [Jl'!r\'i=|t'r]
with @ requisite number of service lines with jacks and husy lamps for out
gomg traffic, For answering an incoming call over a service line the operator’s

equipment s provided with a calling lamp and an answering kev. The relay

sets for the various circuits are mounted in racks and are connected over multi-
pin jacks and plugs
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g s The Trunk Switchboard
Multiple panel i -
Ihe trunk switehboard has two panels per position, see Fes 4oand 50 Eaeh
GESEERESE, lamp and label strip board section s so constructed that it can be attached to other sections forming
(0955865650 lamip strip i complete switchboard with the required mwmnber of positions, The hoard
[E555550T, jack strip section s built up on a steel frame covered by wood, The woodwork consists
of light oak vencer over Luminated ook with the exception of the rear Tid
Fig. 7 X THa6 which 15 made of wallboard on an oak frame, The key sheli is covered by a

Key shelf

hard wearing green coloured  material suitable as writing support. Below
the key shelf a compartment and a drawer is arranged for the operator’s personal
helomgings, The lower part of the board is lined with staimless stecl protecting

agamst damages which may be caused by tloor cleaning &,

A hoard section has the following dimensions @ height 1,204 mm (47 137107,
the
key shelf is 796 mm (31 3/87) and the free space in front of the cord cirenits

wilth 700 mm (27 0/16”) and depth 883 mm (34 7/871. The height of

which may he used for writing is 233 mm (0'427 1 The two jack panels hold a
maximum of 30 jack or lamp strips. Providing that zo-line jack and lamp
strips are used the maximum multiple capacity will cover 120 trunk lines,
S0 junction hines, 2o record hnes and 2o service hnes, At the side of the jack
panels a set of pigeon-holes 15 mounted with four compartiments for writing
material and record cards. The key sheli holds position set and 16 cord pairs
without period counters as well as space Tor a caleulagraph. A period counter
takes up the same space as o cord pair. A maximum of 8 cord pairs with

period counters can, therefore, he fitted.

The switchboard can also he provided with transit cord pairs for four-wire
comnection. A transit cord pair requirves the same space m the key sheli s an
ordinary cord pair with period counter. For such transit connections the relay
cquipnient for the lines have to he supplemented and the switehhoard has th

he provided with o fowr-wire multiple.

Fig, O shows the multiple panels inoa hoard provided with jacks and Tonps
for 4o trunk lines, 40 junction lines, 20 record lines and 20 service lines. The
busy lamps for trunk, junction and service lines are fitted in combined lamp
and label strips,

Iig. 7 shows o key shelf provided with position set, six cord pairs with period
counters and four cord pairs without period counters,

- ) - .
Tv"f(' O’l?{'l'ﬂf[‘f' s bq!”f!”h‘.'”r
The operator's equipment contaims one  headset, position set and a0 relay
set. The poesition set contains the commmon operating devices such as dial,
key for ringing on the trunk side or the local sile, key segresating the

trunk side and the local side and kev coneeting the dial to the trunk or the
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Fig. ¥ X THa2
Position set

lefr with dial, right with key set

Fig. 9
Switching set (left) and pcriod counter set

(right)

local side, The posttion set also includes three lamps with ditferently coloured

lenses, The white lamp is the clearing signal, the green lamp indicates that

the operator’= set = connected and the red Lomp 1= o Tuse alarm signal

wllv the position set contains o call lamp amd an answering key for the

o key also serves as disconmecting key

meonnng service lines, The ring
for loeal ealls in favour of trunk calls, The above equipment and the Lunps
are moimted on oa panel and wired to multe-pin plugs, Figo 8 deft. The posinion

set can also be provided with a key set, Figo 8 vight, mopliace of the dial,

Ihe relavs, telephone transformer, listening  transforner, Jhoek absorber and
||||-

the line terminals are assembled to o relay set mounted i the rear of

i|||.|]'|l andd comnected over ]:hll'_; .l\]l] lll\ I

ffrh' (_Jtl.f'r-'r Pair

A cord cireunt consists of 4 switching set, two cords with ]n]l[g\_ Twi ]l[l”l'_\'
woeights and a relay set. The switching set contains a speakmy and listening
ey as well as two supervisory lamps. The components are assembled on @

mounting plate and wired to o mualti-pin plug, Fig, o left

Fach cord and plug his three conductors, The plugs are provided with steel

wire spirals to reduce wear on the cords, see g, 10,

Euch cord paar liis two SUPeryisory I'<]."_\'~ andl o test 1'|'l\|_\ |'ra||||t'1.'ti11;; the
cord par to the common position ciuipment. The test relay Prevents two cord
peirs by connected nl11111|1.|1'u‘-ll_]x]_\ to the operator’s cquipment, The relavs

for twa cord PUrs are assembled to a I.'r'].|_\ set, When H| \'|.1'-I 1.;”'1' i- |a|'||\|<LJ'r|




Fig. 10
Cord with plug

Fig. 11

Board equipment

X 4817

X 6697

with a period counter a relay is added for connection of an intermittent
warning signal on the line wire in the cord pair. Each relay set then contains
relays for one cord pair only. The cord pair relay sets are mounted in the rear

of the board and are conneeted over plug and jack, Fig, 5.

The Period Counter

The period counters are used for computing the duration of the calls, A period
counter consists of a counter, a key for starting and restoring the counter
and aopilot Lunp, These components are assembled on a mounting plate and

wired tooa mlti-pin jack and constitute a0 period counter set, Fig, o right.

The period counters are connected to the cord pairs, each period counter
set being mounted at the side of the corresponding cord pair on the key
shelf. The counters cover a maximum of 12 minutes and hefore the end
of cach 3-minute period o contact is operated in the counter during 10 secs,
lighting up the pilot Lanp, At the same time as the lunp is operated a faint
imtermittent tone 15 connected to the line wires i the cord eircuit warning
the parties in connection that @ 3-minute period s termmated. The counters
are operated by electvic ampulses ot 1o sees. mtervad transmitted from @ master
clock over a relay set. During o call the counter 1= controlled by the local
subscriber as it 1s connected over contacts on the supervisory relays for the
cord circuit, When clearing signal 1s received the circuit for the impulses is

opened and the operation of the counter is discontinued,

The period counters allow  mdividual comtrol of  the calls and ave wased
when the trunk calls are subject to a time limit or when the duration of
the calls are measured in periods, The duration of the calls may also be
checked by means of a calculagraph, This does not allow individual control
of the calls but may be used when there is no time restriction or when
period counting does not apply. For trunk switchboards AFA 10 a0 recorder,
model 33, 1= used which s supplied by Caleulagraph Co. UsAL The

caleulagraph s a0 time recorder driven by an clectric synchronous motor,
The duration of a call 1= rvecorded on the record card by clocking the start
andd finish of the call. From these time data the duration of the call may be
cileulated. The calculagraph records the time in minutes and seconds up to
30 mimutes, It is provided with o dial indicating the time of the day. As the
caleulagraph is only used at the start and finish of ecach call it can be used
m conmon by two operiators and one recorder only 15, thereiore, required for

cvery other position.

~]
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Fig. 12 X TH25

I'he Board Equipment

Switchboard complete s

) . [he board equipment, Fie, 11, consists of a completely wired umt contaning
covering 1 positions o : . - 1
packs tor conmection o the positon set and the cord switching sets. he hoard
eiquipment also mneludes jacks for the relay sets helongmg to the operator's
cquipment and the cord pairs. The followmg terminals are fitted m the hoard
equiptient © covd termmals, ternnnals and fuses for connecting the battery and

fally o mnher of termimals for meoming service lines, control ciremts &c.

The Switchboard

Ihe switchhoard  sections i be assembled mto switehboards with the

required number of positions, Such a switchboard, Figs 12, contains principally

1 cable cover, left,
]{I"|11'i'l.'] munber o switehbosr e trons,
Required multiple equipment,

1 cable cover, rieht.

Accessories

v trunk exchange requires various kinds of power supply, in the first place
aoman battery for the transmitter supply, operation of relays, signal circuits
&e. The operating voltage is 24 V. The capacity of the battery depends on
the size of the exchange. Busy line signalling is effected by 6 V' lamps con-

nected in oseries. For oall other visual sie

als 24 NV lamps are used. I the
local exchange allows the setting up of subscriber’s number by means of key
sets e the trunk switchboards, an additional voltage of 23 V' is required,
Ah. Trunk exchange AFA 10

which is obtamed from a small |
alternatively supplied for 48 V. operation. The signalling of the trunk

ittery of 10

circuits s carried out by means of a generator transmitting suitable ringing

current.



As mentioned above the period counters are operated by a master elock over
a relay set. The master clock 1s spring driven with automatic clectric winding
operated from 110 Vo oor 220 VY AC or DUCo maons, The impulse contact in
the master clock s operated every 1oth sceond and can take o maximum of 5
period counters. To operate counters i excess of this number from a commeon
master clock a relay set is connected in the ipulsing circuit. This relay set
consists: of a velay chaim dividing cach impulse from the master clock into
6 counter groups. The mpulse relay set can take 4o counters. The relay set
also includes a relay cham transformnng available huzzer tone into the warning
stgnal which s transmutted to the connected subseribers at the end of each

threc-mimute period,

If calenlagraphs are used, 20 VA, 50 eyeles is required for the operation.
The speed of the synchronous motor is dependent on the Irequeney and the
AU voltage mwast, therefore, be frequency controlled as the timing otherwise
will be wrong. Where frequency controlled ALCo mains are available, the
calenlagraphs may be mams connected over o transformer. If no frequency
controlled AU, mains are available the exchange is provided with an oscillator
generating switable ALC, voltage. The oscillator is operated from the main
battery, The trunk exchange s generally built in conjunction with the local

exchange enabling o common power equipment to he used for hoth exchanges.

Calculation of Number of Positions and Cord Pairs

Nitmber of Positions

When dimensioming a trunk exchange the number of trunk cirenits have been
determimed according to technical and econonical considerations, which have
been briefly mentioned above. If the average oceupiation of the circuits is known,
a value will be obtained for the total amount of traffic, which as a rule is
evenly distributed between inconing and outgomg traffic, The transit traffic
is generally insignificant and can be ignored when calenlating the number
of positions required. In order to determine the number of positions an average
vilue must be established of the number of connections which one operator
can handle durmg a busy hour. It is not possible to give a value which is
universally applicable as this varies consulerably with local conditions. The
number of positions can, however, he calenlated when the tollowing factors
are known.

The amount of outgoing traffic (£, Erlang)

The amount of incoming traffic (£, Erlang)

minutes )

Average duration of calls per connection (f,

Average handhing time  (recording  included) for one outgoing  connection

(f, minutes)
Average handling time for one mcoming connection (1, minutes )

Average occupation of the operator (g1

q £y - 6o
Number of outgoing connections = y (1)
1
. - . : - ho
Numiber of mcoming connections = (2
; 1,
r - ; % . o - DO
Number of outgoing connections per operator during husy hour = - = (3)

Number of incoming connections per operator during busy hour =
o - bo

= (4)
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Eyvits

; : . . : 1Y ta 2
Numnber of positions for outgoing traffic = ——= (3)
-
” . L. . . 5 Ea' ty p
Number of posttions for imcomimg trathe = ———= (6)
I o

The above s llustrated by the following example:

\noexchange has 8o trunk circuits. with an average occupation of 50 % at
busv hour, lenoring the transit traffic the total amount of traffic 80 - 0.5 =40
Erlang 15 distributed evenly with 20 Erlang cach for the imcoming and outgoing

trafiic

L, =E,.=20 Erlang
1, = 3 minutes
t, =2 B
f,— 0.5 W
x=u0.h
202
Number of positions Tor outgomg trafiie = —— — I3
500
" , i 2 " , 20 0.5
Number of positions for mconnng  traffic = -—— =
500
Total positions 10

Nusitber of Cord Pairs per Position

The number of cord pairs per position can be caleulated by means of the
values obtained from (30 and (40, These values express, however, the number
o connections aceomplished Ty an average operator. The number of cord
pairs must he sufficient to cover a high capacity operator which can be
assumed 1o Te about 10 % over the average.

The amount of tradfic i Erlang per outgomg position =

1.0 g 060t -+ 1)

7}
{a - OO (f
The amount of tradfic m Erlang per mcoming position =
I.I- 300l -1
o %= G0l — fa) (8)

{5+ 0o
From »Table of the Trkng loss formulas the number of cord pairs 1s obtained
corresponding to the amount of traffic according to (7)) and (8) with a

certiun permissible loss (about 1 %oy,
Conmtinuation of the above example:

The amount of traific in Erling per outgomg position =

1.1 0.6 boly 4+ 2]
| — — 2_3
Pt nlo )
The amount of traffic in Erlang per ineoming position =
I.T:-0.6-60(5 -~ 2)
= — — = 7:3
lJ__—-' = Dy
With a4 permiissible 1% loss 7 cord pairs per outgoing position and 14 cord
padrs per incoming position will he required. IT cach position serves outgoing

as well as incoming traific it is provided with g—10 cord circuits,

Generally the length and importance of the trunk lines decide the number
of Tines per operator, Incase of mternational trunks and very long national
trunks as few as 1—2 hines may be allotted per operator, For ordmary trunk
lines 3—4 lines per operator is usual where 5—i10 rural lines can he handled
by one operator. It also happens that 1.B. subscribers are served from the
trunk exchange, The traffic on such lines is generally very low and up to
100 lines per operator is not unusual,



Private Automatic Branch Exchange,
AGD System, with Cordless Switching

E LARSON, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

Fig. 1 X 6696
Diagram over cordless switching applied

to multi-exchange system and ordinary

private branch exchange

AX private branch exchange
EAX private branch exchange, terminal
exchange

FMA operator’s set

HC public exchange

JAX private branch exchange, junction
centre

1.0, 621.305.20
To obtain efficient service and uniform distribution of the switching operations
for private branch exchanges with cordless switching L M Ericsson has developed
a new distribution system for incoming calls. All operator’s sets are identical
irrespective of the number of incoming lines and the number of operators. The
system has now been applied to multi-exchange systems with a common number
series and with central switching of the incoming traffic, in connection with the
conversion to automatic working of installations at the Stockholm Tramway Cor-
poration and AB Bofors, Karlskoga. The system can, however, also be used with

advantage for large self-contained telephone exchanges.

In the new distribution system the incoming trafiic is connected over an
adjustable connection distributor to a free attended operator’s set. The adjust-
able distributor connects the traffic i rotation to the operators ensuring
even distribution of the work, Special traffic may be directed to certan

uperiators,

Multi-exchange svstems with a conmon number series and central switching
of imcoming trafiic are switable for organizations which have their offices spread
over a wide area and which require a uniform telephone system.

Fig, 1 illustrates the cordless switching applied on the one hand to an ordi-
nary public branch exchange, consisting of one exchange only, and on the

other hand to a multi-exchange systen.

Lay-out of the System

The public branch exchanges contained i the system are mainly constructed
with the L M Ericsson zoo-line selectors controlled by registers. The registers
are made to suit the number series and the ;_;1'1:11]iiti_:_; which s ;lp]l]it'tl to the
multi-exchange syvstem. Crosshar switches are used for the connecting devices

to the 1:]|r_-|‘:ltill"- sets and for the l':'.u'iw!t'r.-.
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Flements for call distributor to operators

VI relay sets, crosshar switches, 500-line selectors and operator’s sets are

comnected to the rack cabhing over plug and jack.

The inconnng traffic from the public telephone svstem is connected to the
junetion contre of the multi-exchange system, which will reduce the number
of operators required. A common 3- or 4-digit number series for all exchanges
in the system facilitates the switching for the operators and simplifies internal
calling, The outgomg traffic to the public telephone system is connected from

cach individual exchange to the nearest pubhic exchange.

The grouping of the nuwwbers within a mualti-exchange systen may he arranged
according to requivements. I the system s built up on g-digit numbering for
A maximum of G000 extensions, Looo mumbers may be allotted to the junction
centre, goo numbers for each of 3 terminal exchunges and 3oo numbers each
for 10 terminal exchanges. 11 the group contains a smaller number of exchanges,
a larger number series may be allotted to each exchange or a 3-digit system
may be used. The translating civenits of the vegisters may be avvanged {or

any numbering scheme required. Otherwise standard equipment s used.

Technical Features of the System
During o public exchinge call any non-restricted extension can carry out m-

(uiry or transter to another extension i any of the exchanges m the systen,

The operiator may park an mcoming call for waiting 1 the wanted extension

s engaged,

[T o public exchinge subseriber requives connection to a number of extensions
i osuceession, known as oseries calling, o button 15 pressed n the operator’s
=et, The operator will then receive a o sienal as soon s one call is terminated,

i ¢, when the called extension replaces.
Certam meonnng Iimes may he mght connected to predetermmed extensions.
The exchange s automatically switched to night comnection as soon as all

aperator’s sets are unattended.

The public exchange is called by a code digit, Groups of 20 extensions may

be restricted Tor outgomg trafie, Inconming traffic irom the public exchange

mav he restricted mdivaduaally,

Dy means of different code numbers to the operators, trunk call ordering, in-
formation ete, may he divected 1o one or more operators who are assigned for

this kmd of traffic.

Distribution and Switching of Incoming Traffic
Al

call dhstributor. Different types of traffic such as trunk traffic, ordinary in-

meomimg traffic s distributed to the operators by means of an adjustahle

comning traffic and local traific to the operators, may be directed to different
groups of operators. This distribution takes place by means of huttons in a
control unit. The control unit contains pilot lamps enabling a principal ope-
ritor to supervise the waffic, The distribution huttons are also vsed to relieve

i heavily engaged aperator group by transferring operators from another group

less engaged. The call distributor eomnects the calls directed to 4 certain ape-

rator group 1 circulating succession. 1 all operiators are serving a _;'_;u_*m:l'.’\'l
group and certain operators are assigned for a special traffic group, the latter
are rehieved from general calls while they are engaged on calls for the special

group,



Fig. 3

Operator’s set

X 6705

The Tay-out of the operator’s set, Fig. 3, is independent of the magnitude of
the system and the number of incotning lines. The set contams battons and
Tamps requived for the comtrol of the switching, The wanted extension num-
ber i transmitted from a key set to a register which controls the automatic

connection operation accordinglv. No cords or plugs are nsed for the switching.

Lach operator’s set is connected to 5 connection and control hinks and includes

5 corresponding control sets, cach containing answering hutton, calling and
comtrol lamps,

Incoming calls are (hstributed and connected over crosshar switches to the
connecting  links, which remam engaged until connection with the wanted
extension s estabhished : when the eall 15 answeved the Tink is released and
15 then available to conneet fresh calls, The vquipment required for control
andd signalling is concentrated in the links which are only m vse durimg the
time required by the operator to supervise the connection, All meonming lines
have, as a rule, Tull avadlability to all links and no special arrangements are,
therciore, required when the traffic 15 concentrated to o reduced number of

operator’s sets durmg slack hours,

IT the called extension is comnected to the junction centre, a marker effects
hy-path test as soon as the last digit 1= transmitted, The result of the test 1=
sigmalled on lamps in the operator’s set mdicating the condition of the exten-

eng

s1om, 1. e, i the extension is open ar restricted, free or eng: oed by

watting call or engaged on trunk eall.

When the commection is established automatic repeated ringing signals are
transmitted. The operator may also transmit manual vinging signals. 17 the
cilled extension 1= connected to o terminal exchange, the z00-line selector
connects 4 junction to the wanted exchange and the three last digits are trans-
ferred to a register i the terminal exchange. When these three digits have
been transferred to the terminal exchange register. o bv-path test s carried
out in this exchange and the result 35 transmitted in the form ol an impulse
cade to the junction centre indicating the condition of the called extension.
The impulse code operates lanp signals i the operator’s set as deseribed

above for calls to junction centre extensions,
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Capacitor Voltage Transformers
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Fig. 1 X 4804

Connection diagram for a capacitor

voltage transformer

A intermediate voltage terminals
B bottom terminals

C,. C. capacitor

Ry damping resistance

Nd series circuit

X, transformer reactance

UDEC. 6G21.304.322.6
Sieverts Kabelverk has recently delivered a number of 385 kV capacitor voltage
transformers for the new power transmission line between Harspringet and Cen-
tral Sweden. These capacitors voltage transformers are the first in the world con-
structed for this voltage and represent an advance in the design of high-voltage
capacitors. The following article describes the construction, properties and use of

these capacitor voltage transformers.

As its name implies. a capacitor voltage transformer consists of a capacitor
connected up as a potential divider and a transformer which further steps
down the intermediate voltage obtained at the capacitor terminals, see connec-

tion diagram, Fig. 1.

The capacitor voltage transiormer is emploved for voltage measurement, in
which connection it feeds mstruments and relays and m some cases energy
mieters for debiting consumption also, While the whole capacitor transformer
ageregiate serves as a potential transformer, the capacitor section can at the
same time be used as a connecting device for carvier frequency transnission
over the power hine, and fimally, the capacitor acts to =ome extent as an over-

voltage protective device,

Capacitor voltage transformers are normally manufactured for voltages between
s3oand 383 kY, and at the higher voltages they are considerably cheaper
than standard potential transiormers designed for the full line voltage, partic-
ularly when advantage 15 taken of the possihibity of usimg the capacitor as

a connecting device and for overvoltage protection.

Construction

The capacitor 1s assembled from a number of series-connected elements and,
as mentioned above, 1t a5 fitted with terminals to which the high-tension
winding of the transformer s connected. Tao ensure the most favourable
measuring  properties for the aggregate the transformer must be tuned to
the capacitor in such a way that the condition

[
w (Cy + Cu)

i fulfilled, For this purpose the transformer reactance N, can he varied
approximately £ 23 % around  its rated  value. In consequence of certain
unavoidable manufacturing tolerances for the capacitor, the transformer must
also he constructed with a variable turn ratio so that it can he adapted to the

voltage given by the capacitor at the intermediate voltage termimals,

When connecting up a reactance containing an iron circuit—a transforner
m - the present case—and a capacitor. ferro-resonance may be set up. This
s due to the fact that the magnetization ecurve of the iron c¢ircuit is bent
=0 that the reactance is variable and can oscillate together with the capacitance
of the capacitor, These oscillations which wsually have a frequency of the
order of 5 to 10 ¢fs, disturh the entire functioning of the capacitor transformer
and must be suppressed, For this purpose the transformer 1s so dimensioned
that its working point lies relatively low down on the straight portion of the
magnetization curve, By this means the risk of setting up ferro-resonance is

reduced, Furthermore, o damping circuit is inserted between the transformer
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385 kV capacitor voltage transformer
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Ratio correction ¢ and phase error o for

a 385 kV capacitor voltage transformer

and the capacitor, consisting chiefly of a resistance =0 dimensioned that it
effectively damps the ferro-resonance oscillations. This resistance gives rise
to @ certam voltage drop m the capacitor-transformer. however, resulting in
bad measurmg properties. on which account the resistance 15 shunted by a
series circmit tumed to the frequency of the network, The damping ciremt will
then operate in such a way that it caunses a relatively msigmiicant voltage drop
at the network frequency =since the current flows mamly through the series
cirenit, whilst on the other hand, a curvent having a frequency of 3 to 10 cfs

15 forced imto the dampimg resistance where it s effectively damped.

Mecasuring Properties

The measuring propertics are characterized by the ratio corvection ¢ and
the phase errov 6. Fig, 3 shows the manner in which these quantities vary
with the load for one of the 385 K\ capacitor voltage transformers sapplied.
[n consequence of the resistive voltage drop o the capacitor transforner,
¢ oinereases almost Hnearly with the Joad whereas . the variation of which
is principally due to the constancy of the reactance tning with the load,
exhibitz a fwirly horizontal curve. In view of the fact that the transformer
has a wvariable turn ratio in the form of tappmgs on the windings, the
e-curve can be displaced in o parallel divection so that the measuring proper-
ties at the working point arotnd s0 VA will be as favourable as possible. The
curves m Figo 3 were plotted wath o purely resistive load on the transformer.

The mamer in which & and o vary i prmciple with the phase angle of the

load s shown m g, 4. ledt

S1
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Performance at transient voltages

The curves R show the network voltage meas-
ured with a resistive potential divider, the
curves € the same voltage measured with a
capacitor-transformer and the curves L the
potential

voltage measured with a normal

rransformer.
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[t is important, of course, that the capacitor-transformer should primarily
retain its good measuring properties witlin the range in which the voltage
normally varies. and sccondarily, at the voltages set up on the occurrence of
faults also, FFig. 4, centre, demomstrates that these requirements are satisfacto-

vily met.

As already mentioned, a capacitor-transiormer s a tuned aggregate and
therefore the measuring properties will obvionsly be influenced by the frequency
to a greater extent than is the case with a magnetic potential transformer,
IFig. 4. right, shows how ¢ and & may vary with the frequency. Since frequency
under  normil

variations are usually kept within relatively  narrow  hinits

conditions, this phenomenon 1= of minor mportnee,

On the other hand. the behaviour of the capacitor-transiormer under transient
phenomena that may arise due to faults i the power network is of great
significance. In such cases it s particularly important that the capacitor-
transformer should reproduce the voltage variations in the network satis-
factorily. That this is actually the case is shown by Fig. 50 When the oscillo-
wits recorded a wis mivde between the voltages from a

aram COMELTISOn

resistive potential divider indicated at & in the figure, a normal potential
The

transformer shown at L and a capacitor-transtormer meicated at €.

agreement between these three curves s very satisiactory,

Construction and Manufacture of the Capacitor

The capacitor consists of a number of series-connected eapacitor  clements
enclosed in a porcelain contamer. The latter is made up of two to four
cvlimdrical msulators joined together, The elements are wound with a special
thin paper which forms the msulation, and aluminium foils which form the
two electrodes in the clement. Each capacitor element contams i number of
series-connected sections, the number depending upon the voltage across the
clement, and each element 15 wound as shown in Fig, 6.

high

In order to abtam
dielectric strength o capacitor thin lavers of insulation should be

employed which will result ina large number of  series-connected  part-

capacitances which are small from a geometrical point of view, By arranging

the sertes as illustrated i Fig, 6 an element with a substantially axial current




paper

aluminium foil

Fig. 6 X 4809

Construction of a capacitor element

flow is obtained, that is to sav, the mductanee will he as low as possible,

this fact being of value when the capacitor is subjected to overvoltiges,

After being mounted in the contamer, the capacitor eloments are dried at
about 1157 C in a lugh vacuum for several days so that practically the whole
of the moisture in the paper s removed, The capacitor s then filled under
vacuurn with mineral ol and sealed.

An expansion device is mounted at the top of the capasitor consisting of a
series of closed, air-Nllad Dellows the purpose of which s to take up variations
mthe volume of the oil aond also to maimtam o certain exeess pressure i the
capacttor. Thus, e this Torm of construction there s no contaet hetween the
eas and ol ol the Ttter which s practically free Trome gas when ot as first
filled i, retwms s goorl clectrical propertios, In addition, the excess pressure

1= pecompanied by Jugh diclectrie strength.

These capacitors are nsually connectod diveetly o the power network withont
the mstallation of intermedinte switches, and under ordinary conditions they
can only be disconnected when the Tine s dewdl. Consequently any fault arising
i them miplies a disturbance e the network which may cesult meoa breakdown
m the power supply. Inoorder to eliminate the causes of faalts the capacitors
are somewhat amply dimensioned i the first mstanee and are also subjected

to a thorough test hefore they are passed for delivery,

The test comprises a check to ensure that the paper. aluminium foil and ol
are - accordance with the preseribed demands, For example, the paper s
tested with regard to the number of conductive particles, losses and electrical
breakdown value, The oil s tested dor ats insulating properties and losses
at different temperatures and the alumininm toil s examined to ensure that
it is free from grease that may have been used o rolling ot sinee this grease
may have an unfavourable effect on the quahty of the impregnating oil during

service.

The acceptance tests include. firstly, the checking of the capacitance and
measurement of the losses the value of which is a measure of the efficiency
of the drying and impregnating processes. In addition, voltage tests are made
which consist of a discharge test and an A.C, voltage test. For the discharge
test the capacitor is charged with a D.C. voltage up to the value oi the
testimg voltage and 15 then discharged through a spark-gap connected in
parallel with the capacitor, This test replaces an nnpulse test emploved Tor
the majority of other apparatus used i power engimeermg, The impulse test
15 difficult to carry out on standard lines as the capacitance of the capacitor
i5 50 great in most cases that very large capacitances would be required in an
mpulse  generator to produce the corrvect form of surge. Moreover, the
discharge test 1s considered to he more stringent than the mmpulse test at the
sanme voltage, The ALC. voltage test which s carried ont after the discharge
test is followed by the re-measurement of the capacitance to confivm that no
sections in the capacitor have heen punctured during the test.

The discharge and A.C, voltage tests are performed i accordance with the
regulations prescribed in SEN 30, Standavds for Insulation of  Eleetrical
Installations and Equipment for Svstemn Voltages of more than Goo Volts,
particulars of which are given in Table L.

Table T. Capacitor Test Voltages

System Insulation Inscharge A.C, voltage
voltage class test fest
kV I kY kV
50 <l 121
70 375 165
[0y 525 23T
120 275
150 341
200 102 45T
380 1775 780

8
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Apart from the tests deseribed above which are general tests, a number of
tvpe tests are made the purpose of which s to confirm that the capacitor
satisfies the general stipulations with respect to reliability in service, strength
of external insulation, etc. made for a eapacitor of the type in question. The
most mmiportant test in this connection s the thermal stability test which s
carried out by running the capacitor for 48 hours at 20 Ye overvoltage m
o room at a temperature of 35 C and exposed to radiation which s equivalent
to the radiation of the sun doring two 8-hour periods. In the course of the
test the losses in the capacitor must not merease by more than 10 %% of the
losses figure after o testing time of 15 hours. Durig the first part of the
test o reduction in the losses usually sets in owing to the fact that the
temperature rises i the capacitor, and it is for this reason that the Tosses
figure at the begmming of the test has not been selected as a starting pomt for

assessing stability.

Similarly 1o practically all other apparatus employed in a power network,
a capacitor must he provided with some form of protection, No apparatus 15
absolutely perfeet and faults may ocenr notwithstanding all precautionary
measures, Thus, it is necessary to deteet the fault in good time and take steps
of such a nature that the damige will be resteicted and a Treakdown in service
avoided, Comsequently, all capacitors of this type are fitted with exeess
pressure protection in the form of @ manometer with a contact which enables
asignal to he given when the pressure in the capacitor exceeds the permissible
value, A fault in these capacitors always causes i certiin merease of pressure
but the pressure rises relatively slowly owing to the fact that the numerons
series-connected] sections limit the current, Ample time is thus available for

taking the steps necessary to avoid a hreakdown,

Arrangement of the Capacitor Voltage Transformers

For voltages up to 220 k\ the eapacitor-transformers consist of one capacitor
unit and o separate transiormer, They are usually mounted on pillars so that
the current-carrying parts are located at a safe distance from persons on the
cromid. For 385 k\ it was found preferable to construet the capacitor part of
the equipment i the form of two series-connected units as shown in Fig. 2.
One capacitor unit is then mounted on 2 steel pillar in the usual way whilst
the other is monnted on an insalating column for 2oo k\. Both capacitors are
fitted with excess pressure protection, and one of them is thercfore provided
with a pressure pipe which passes down the oil column to a manometer at
the top of the steel pillar,

Capacitor Voltage Transtformers Delivered

The manufacture of capacitor-transformers was hegun in 1931 and simce that

time the following number of aggregates have been delivered or are on order:

Voltage Capacitance No. of single-
kW s phase units
55 0,08 —o.11 85
O 6,06 —0, 11 20
77 0,03 —0.05 G2
TT0 0,02 —0.025 305
32 0017 0,025 72
220 0,010—0,017 282
%3 o060 46




Electricity Meters for Altcrnating

Current

HLUNDSTROM, LM ER1ICSSONS MATINSTRUMENT AB STOCKHOLM

Fig. 1 X 4707
Single-phase meter, type VEN 18 G

TaD:C. 62r.317:785
In recent vears apparatus with a continually increasing power consumption has
been coming into use both for domestic purposes and industry, apari from the
smaller types of clectrical apparatus formerly employed. In many instances this has

led to a demand for electricity meters capable of carrying heavy loads.

Ermi has now entered the market with an entirely new series of meter types both
for single-phase and three-phase systems, which are constructed for heavy loads
and are of the most up-to-date design. Particular attention has been paid to accu-
racy and to simplicity of construction. The dimensions have been kept within

the same low limits as Ermi’s earlier types.

Singlc—p]msc Meters

Ermn now manufactures smgle-phase meters o two different designs, tvpe
PEN o8 G, Figs toand 20and type TTEN 1o G0 The smgle-phase meter type
PEN 18 6 has a brass cover and an iron hack plate, while type 'EN 10 (s
momnted inoa case of moulding maternial. By developing two different series

Frmi s now i oa position to meet varyving requirenients,

In other respects hoth types of meters are exactly similar and possess the sume
excellent characteristics. Twvpe [T7EN o G, however, 15 constructed only for

3 oand oA ratings.

Both the frame and hrake magnet have an alumininn-bronze finish which
presents an attractive appearance while at the same time it offers an advantage
with regard to the mspection of the meters. Any dirt o the meters 1= more
readily apparent agamst the white surfaces. (In 'EN 28 G0 the inside of the
back plate 15 al=o fimished i alumimmm-bromze.

The brake magnet 1= manufactured from carefully tested Alnico-steel having
a high coercive force, good stability and high resistance o short cireuit
currents, When cabbrating the meter the brake magnet can be continuously

reculited with the help of an cceentric.

Compensation  tor mductive loadimg s provided by an adjustable resistor
moving in an adjustment clamp. As this elamp s migudly fixed to the frame it
offers a convenent support  durimg  calibration and  fwelitates the latter
aperation.

The friction compensator (for adjustinent at low Toads s proveded  wath

micrometer adjustinent,

All calibrating members are comtimuously adjustable and are acces=ihle from

the front. thus l'!'l]l]\'!i]l;_: calibration of the meter convenent and =:rt]'|]lfl'. Fich

part is stamped with a clearly visible sign providing o guide for calibration.

The counter has six figure wheels. the last of which s calibrated m hundredths
The figures are white on a black ground and therefore easy to read. The

position of the counter 15 fixed by means of two gurde pms on the (rame,

‘l\\lﬂ'l,'-f to the faet that the coumter s desiened wath six 'l.ll':ll s, the micter
complies with the sStandards Tor Electrienty Meterss, are 40 hoth as regards

recording and the nwmber of decmmal pomts.
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Fig. 2 X 7616
Single-phase meter, type VEN 18 G
with cover removed

Fig. 3 8580
Error curves for single-phase meters,
types VEN 18 Gand VEN 10 G, s0c s
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M parts of the meters are readily accessible for mspection and are of practical

construction,

Technical Data for Single-phase Meters,
VEN 19 G

Svstenr: Ferraris

! orgue at sl load wind cos i =1

H eralt of voloy 23

Specd of rotor al nominal load - 15—y ¢ IRIE

I oltage r,f-'-'l."' e ocurrens \'_'-'\'.fr'Ju'.l at nonnnal

ORSUMPLOR e PG ae syslenn

Approx,

vidrting poreer: miax. 0.3 9 of nominal load,
Errdrin

- F E il e =

Approx.,

load :

Iypes VEN 18 G and

4.2

@i

nomnal current
5 A-
1y _\—.'|HJI'“X,

0,12\
000 Y

APProx.

o.0 W

MNominal current



N G690
Fig. 4 N 661
Dimension sketches for single-phase me-
ters, types VEN 18 G, 5—10 A (left)

and VEN 10 G, 5—10 A (right)

0 $
Fig. 3 X 4800
Circuit diagram for single-phase meters,
types VEN 18 G and VEN 19 G (single-
pole connection)

Fig- 6 X 4768

Three-phase meter, type VKN 12 G

172 ‘ 141 | ‘

1o -

Nominal current

Measurement hmit , | /
Fhermal Hmit; oo o5 =

Maximum

13 A (2009 0125 A (250900150 A (250" )|100A (200", )

b0 A (300" jTooA 200",
50 \ S0 A

25 mm? |23 mm#

0 A ”'"'“"I'.}” A (qoo'y)
15 A ‘_'-'\ A

Maximum connector arealto mm?

[ise

1o mm?2

The

Swedish Electrotechnical Standards Tor Electricity

relate to the
SEN 32—i45 in

thermal it

Meters

designations  smeasurement hmits and

which it 1s stated that :

Che aneaswrement Limat s the maximum curvent at which the meter fulfils the

I'l'j,;!]];l[illl'h ]|1'<--.i'l'11|¢-|] ]l_\' the standards with respect to error milication which

may not exceed = 2.5 Y,

Fhe thermal Hindd is the maximum current with which the meter can be loadedd

continuously without exceeding the temperature prescribed m the stand

ards and without cavsing a change in the characteristics of the meter after

the disconnection of the load,

As o guide to the selection of a suitable meter the nmusimum size of fuse that
can be emploved for the meter has been indicated i the table, The fuses given
in the table refer to Swedish standard, which m this case 1= based on the German
dhazed svatem,

fuses. the latter should he

According to the regulations in force jor capable

of withstanding o given current (testing current) for a period of at least one

hour without breaking down,

O the basis of the ahove data the meters have heen dimensioned in such 2
way that their measurement and thermal Tt correspond to the nominal and

testing currents for the fuses,

The

and heating.

meters thus fulfil the requirements made with respect to measurement

[altage crvor: = 0.7 % with % 10 % voltage fluctuation between 10 Ye and
o0 e of the nominal load, cos g =1
Uoltage error; 1Y% with = 50 voltage Tluctuation between 1o Yo andd
100 Ve of the nomanal load, cos g =1

No load opevation: Permissible voltage fluctuation withent cansing the meter

to register on voltage only: 209

Fest oltage: 2 kKN alternating current

Total weight: Type VEN 18 G — 1.4 kgs for

Type VEN 19 G — 1.3 kgs for 3 and 1o A

Connection: 1- or 2 ]HJ]('



Fig. 7 X THIT
Three-phase meter, type VAN 12 G

with cover removed

Fig. 8
Error-indicating curves for three-phase

meter, type VEN 12 G cos ¢ 50 €

3N

e counter has six figure wheels, the last of which (4 e on the extreme right )

1= calihrated m handredths.
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Nomial oltage: 110, 120, 127, 130 100, 220 and 380 V.
outinal currents: VEN 18 G, 5, 10, 20 and 50 A

VEXN 19 G5 and 1o A
\ el freguci (

S0 ¢S

Thrcc—p]msc Meters

[Mhe thvee I:l.-l--\' elers, tvpe ["RN q260, Figs 6 ooch 7can Ly lu:;t\ﬂ_\ loguled

to the sime extent as the smgle-phase meters, See table on page 8g.
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o1, that is to say, all

Pt Are comnvenier 1]_\

<=ihle Tor mspection, This 1s of special importance

when overlipling the meters
[he three-phase meters have several parts m common with the smgle-phase
types. such as the braring e cilibrating devices and counter which have

heen described article. Among their more prominent features

reference mav be made to:

Error in '
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Nominal current
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) . The Alnico magnets,
Dimension sketches for three-phase me-

ter, type VKN 12 G

left, for 5—20 A and right, for s0 A

Al calibrating members are continuously adjustable and are accessible from
the front, and consequently, the three-phase meters can also be ealibrated with

convenience and Tacility,

The terminal panel is constructed with conical holes and without obstruetive
cdges between the mounlding material and the brass termmmal. The holes are
amply dimensioned.

Technical Data for Three-phase Meters Type VKN 12 G

'\j [\‘ | Uliree driving systems fn three wattmeter comnection
m L ’l’T & Svstewn s Ferraris
| ' Torque at nommal lead and cosq =10 5 and 10 A — approx. 8 gem
R . ¥
5 i !' 20 A — approx, 0§ gcm
. =TT 50 A — approx. 11 gom
Fig. 10 X 4801 ”‘l‘l-l“,fhf of rafor: approx. 60 g

Circuit diagram for three-phase meter,  Speed of rotation af nominal load: approx, 16—22 v, p,m,
type VKN 12 G

) ) oltage drop in curvent system at nominal load :
for direct connection

nominal current 5 A — approx. .04 V
B » 10 A — E:s 0.02 \
» » 20 A — 002 \
o » 50 A — » 002 V

voltage systen: approx, 0.6 W

Poweer cousimption 1

Starting power: max, 0,5 % of nominal load

=0 Nominal current 5 A o A 20 A 50 A
= = L Measurement limit .  [13 A (200",)|25 A (250" }{50 A (250", )[T00A (200"
T s 3 ) s i S o o
a[,.,\.}'ﬁa[ﬂ'i_é[\-}hs,. ].h(*r‘nml lmit, ... ... .|20A (400" )[40 A (400 7t A (37 5%0) 1254 (250",
R-“!“‘“““L‘?.!f""‘?lﬂ.ﬂ{_’“"”"] Maximum fuse ., ., . .[15A 25 A 6o A oo A
p 1 T Maximum conmector areal16 mm? 16 mm# 16 mm? 35 mm?
¥
o e . . n . % .
< 100 I'he  designations smeasurement limits  and sthermal limits relate to the
Fig. 11 © 7 Swedish Electrotechnical Standards for Electricity Meters SEN 32—43. In

Circuit diagram for three-phase meter,
type VKN 12 G

for connection throngh current and potential
transformers

other respects reference should be made to the particulars given under the table
for single-phase meters. The fuses given in the table refer to Swedish standard,

which in this case is based on the German diazed system.
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[oltage criror: With = 109

voltage fluctuation between 1o 9% wund 100 Ye

nominal load, cos ¢ =1, the ervor indication varies about 19

Freguency crror: With = 5 U

rated Toad, cos =1, the error

No doad operation: Maximum

on voltage alone: 20

Test voltage: 2 KV alternating

frequency variation between 1o Yc and 100 9

imdication varies about 0.4 ¢/

voltage variation without meter registering

current

Weight per meter: At 5, 10 and 20 A approx. 3.5 kgs

» RO A

B 4.4 »

The comnter bas <ix figure wheels, the last of which (4, ¢., on the extreme right)

15 calibrated m hundredths,

Standard  Design

Nominal coltages: 11064, 1ogo/tto, 220/127, 380/220 and 300/200 'V
! 3 . i

P

Nopunal curvent: 30 10, 20 and 50 A

Nomnal frequency: 50 ¢/s



Ericsson Novelties

C FREDIN SVENSEKA RADIOAKTI!IEBOLAGET, STOCKHOLM

7. 0C. G21.346.62
Among the novelties of the Svenska Radicaktiebolaget, for the season 1952—1953,
the table sets Rondett and Kvartett and a small radiogramophone, the Pianett,
are specially prominent. The small radiogramophones Duett and Spinett, have
been extended by the addition of A.C.—D.C. models which, similarly to a new
A.C. model of the Duett, can play records of all types. The largest A.C. radio-
gramophones, the Bankett and Kabinett, are now also available both with three-

| speed record changer and with built-in magnetic tape recorder.

Ericsson Rondett

The Remdett, Figo 1, 18 aosmadl recerver o tadde medel stvle, Tt has 6 vadves
with o magie eve, O tuned cirenits, three wave-hund ranges and hand spread
an short-wave, w pick-up connection, lowd-spenker terminals and o simple tone

control.

Ericsson Kvartett

The Kvartett, Fig, 2,15 o medinm-size table model with good sound guality, high
sensitivity and satisiactory damping of andesired signals.

The wave-length range runs from 13 m on the short-wave to 380 m on the
wedinm-wave divided into 6 partial hands. The long-wave begins at 6uo m
and goes up to 2,000 m. The receiver has 6 valves including a magic eve,

tuned circuits, pick-up connection and ternnmals for external Joudspeaker,

Specif [cation

Sensitivity: approx. 10 g\ input voltage gives 3o m\ output
Selectivnty : approx. 18 kefs band width at 4o 4B

Cutput: approx. 3 \W

Lowdspeaker: type HK 1018, diameter 7'27

flux density 10,000 gauss
mmpedanece 4 ohims

Finish: ]]|-_‘a‘]1]\ polished Sapeli- or matt Hondurus
mahogany and walnut.

Tyvpe designation: 1524 V

Fig. 1 X GeoY

Ericsson Rondett

The controls are, from left to right: combined
off-on switch and volume control, knob for
wave-band range and band-spread and tuning
knob.




Fig. 2 X 6701

Ericsson Kwvartett
The controls are. from left to right: volume

control, off-on switch with tone control and
combined tuning- and wave-band switch,

Fig. 3 X 7624

Ericsson Pianett

left: with roller shutters closed. The controls
are from lefe to right: volume control, tone
control, off-on, radio-phone-switch control,
combined tuning- and wave-band switch,

i W et & SR 7

Ericsson Pranctt

The Pianett, Fig. 3, is a small radiogramophone with fine modern Tines amld
practical design, In all essential details the high-frequency section of  the
receiver includes the same parts as those cmployved in the Kvartett, On the
ather hand, the audio-frequency part of the receiver differs from that of the
latter. It comprizses a correction valve for the pick-up, phase mverter and a
push-pull output stage.

The upper part of the radiogramophone honses the receiver and loudspeaker.
The lower part which contains the record changer soul record compartment

1= accessible after pushing aswde the roller shutters, The record changer 1= i

PRI



o

Fig. 4 X 7618

Circuit diagram for the Ericsson Pianett

the form of a draw-out wnit. It can be set to take records of all types and
changes them silently and rapidly, The pick-up is of the hght-weight type

with a permanent sapphire,

Specification

Outpul: approx. - W

Loudspeaker: type HK 1021, diameter 827
flux density 10000 ganss
impedance 4 ohms

Finish : Matt natural colour or highly polished
Sapeli mahogany

Type designation: 2527 'V

Radiogramophones with Magnetic Tape Recorders

The largest radivgramophiones, the Kabinett and Bankett, are also available
this vear with a built-in magnetic tape recorder, Fig, 5. The accessories de-

livered include a microphone and two recls, one reel supplied with tape.

The tape is of such a width that there is space for two recording channels.
Each channel has a recording time of 30 minutes. Rewinding or removal to a
given point in the recorded program is 2o-times as fast as the actual recording.

The time spent in rewinding 1s thus reduced to 1'% mins,

It is possible to record programs from radio, phonograph records or mcrophone,

A speeially designed magic eve simplifies the operation,

The tape is 7 in width and the maximum length taken up on one reel is
1,100 it. The tape consists of a non-magnetic plastic base .0013" thick coated

with a thin (about .0006" ) laver of magnetic material,
The tape recorder has an oseillator for a frequency above the limit of audibility

and an amplifier for microphone, radio and pick-up. The oseillator- and audio-

frequency arve fed to o recording head located centrally between the tape reels,

()3



Fig. 5 X 7623
Ericsson Kabinett and Bankett with
built-in magnetic tape recorder

Left: Kabinett with tape recorder mounted
horizontally; right: Banketr with tape recor-
der mounted vertically.

04

When the tape passes over the field of the oscillator during recording, the

previous  rvecording s clmimated. meditely afterwards the tape  passes
throueh o narrow gap on the recordimg part of the head and 15 magnetized

by means of the audio-frequency,

After rewmding, the process 1= repeated but m the latter case the head acts

as o generator, The sienal 15 amplified and fed to the radiogramophone.

The prmeiple of cmploving tape in place of wire for magnetic recording
represents an unprovement inomany respects. The wire is too thin (.oog”)
to handle casily, nevertheles< 1t s too thick for satisfactory frequency response,
Instortion and vaviations i the sound level may oceur if the wire rotates,
A broken wire often leads to a snarl impossible to untangle, Furthermore

it 1s not easy to tie the hroken ends together e a knot when the wire is so fine.

Yong the advantages which render tape superior to wire, the foremost are
= durability and the simple manner in which splicing can be carried out.
Cuts may he made and a progrion compiled aceording to requirements, splicing
then being effected] with tape. The tape also POssesses excellent electrical
properties, however, such as o good frequency response aned high signal-to-noise

ratio,



M NEWS from

All Quarters of the World

Disappearance of
the Stockholm
Telephone Tower

One of the outstanding sithoucttes of
the Stockholm sky-line, the telephone
tower on the premises of the Tele-
Mahmnskill-

disappear. The

eraph  Administration  at

nadsgatan will shortly

Several thousand bare wire lines radiated

from the telephone tower. For 20 years
the tower was the centre for all lines to
the telephone exchange at Malmskillnads-
gatan but in the beginning of this century
the overhead lines were replaced by un-

derground cables.

dismantling of this doninant structure
is already in progress and the first
thing to go was the large clock on
the top of the which
erected by L M Eriesson 13 years ago.

tower, Wils

The dismantling of the tower was
decided on last summer after a violent

outhreak of fire m the building below.

It was established on investigation
that the steel structure had heen badly
damaged by the heat and that 1

would not be safe to let the tower

remain, The experts advised demali-
tiom which was anmediately started.
Had it not been for the five the tower
would no doubt have been left intact
for many years to come although it

would eventually have had to go m

conjunction  with a preposed  road
widening scheme for this district. The
telephone tower was completed 1887

and was erected by Motala Verkstad
for  Stockholms  Allmanna Telefon-
akticholag, who had their Stockholm
telephone
butlding,

exchange  m the  same
Stockholms Allmanna Tele-
fonaktieholag was 1018 merged with
AB L M Ericsson & Co, In 1918 the
Telegraph Administration bought np
the telephone installations belomging
to AB Stockholmstelefom—a subsidiary
to Stockholms Allmianna Telefonaktic-
bolag—and the telephone tower then
became the property of the Telegraph
Addministration.

The tower in those days served as
a0 giant crossarm gatherme all the
overhead lines from subseribers in the
Vasa, Ostermalm, Kungsholmen and
the North districts. In addition the
lines to  the satellite ex-
changes radiated from this pomt, The

junction

The whole tele-
phone tower was
enveloped in a
dense cloud of
smoke when the
building wasrav-
aged by fire.

The telephone tower in the original state

before the four corner spires were added.

number of lines to the tower increased
vear by vear and eventually, aceording
to o gossip writer, sdarkened the sky
over Stockholns, This tower became
one of the sichts of the town and a
visible testimony of the astonishing
itensity of the telephone traffic in
the Swedish eapital, The tower was
used for its original purpose during
20 vears until  the overhead  lines
oradually  were  rveplaced iy under-
oromnd cables,

The telephone tower was from  the

Limdmark  which always
attracted the mterest of the public.
Origimally  the had o rather

truncated appearance hut i order to

becinming
Lonyver

appease public elamour for something




Telephone Exchanges
“

for Brasil and Morocco

The Morocean telephone exchange at
Tangier, supphed by LM Ericsson
some vears ago, will he extended wath
4 Turther z.ooo lines, The i'.\l'hinl;:"

= equipped with zoo-line selectors.

In Brasil 1. N

telephone  exchanges

Ericssom will erect

autonitic with

soo-line selectors e the eities of

htos de Mamas and Ttaberia.,

Cumbres in Panama and to
[ndia 1M

dehiver rural exchanges with erosshar

-l-n I..l“
Caleutta m

Ioriesson will
switches,

The norvthermmost automatic telephone
Sweden sapphed by
s to he tound m Ki-

exchange  m
I, Al
runa, It
and was then the most northernly
the world, The Kiruna exchange s

Foricsson

Wils :r]n‘ﬂ('il October 1050

crpuipped with s00-lTne sclectors
hnes, It
frther

covered will now he

_’,n{ i

extended with a 1oo0 lines,

Radio Cars
Directing Stock-
holm Trams

Stockholm Corporation
have purchised two radio cars for
trafiic
mtend o
operition

Tramway

superviston and  control and
put a further three cirs
shortly.  Svenska

delivered

Radio-
wireless
fitted n

akticholaget have

coipmient  whieh has been
small Volvo cars as these have proved
tor be excellent i the t'nﬂ!'_,;'t'*tt'll Stock-
holm traffic. One of the ecars 1s sta
tioned in the North ol Stockholm
patrolhing the

whereas the other s

southern districts of the town.

The two radio cars are i operation
o'clock in the
at might and are patrolling

from 3
1 o'clock
the  city in
trafiic

mornimg o
order o he avadlable

whenever cotestions  oceur,
On these occasions they are assisting
the traffic

redirecting trams and husses, making

comtrol ]]t'.’ll‘l|11.’l['li‘1"~ by

londspeaker  announcements  to pis

sengers and helpmg m repair work.

The repar ciars are also directed ]II\'

vadio, These rolling  workshops are

coauipped  with radio equipiment en-

ablhing them o be in
with the headguarters,

constant touch

more  etraetive  the  stractore wis

provided with four corner spives,

The
miude 1t a0 natural signal post oand it

promment position ot the tower
wits frequently nsed to anmounce
The
w1 vellow flag was for mstance a signal
that the
m- s dlvimg machme

variety  of events, lioisting ol

frinm Crirlet
as oarranged and @ white flag marked
with a g S that

wits herrmge me plenty to be had at

anmounced ther
the I‘i-]|1||l|[:_',_"'c'!~., At the

twenties  the tower was  glarimgly

advertisements  for

anil 13

Muannnated by

popular weekly  magazines
veurs dgo it was let to Nordiska Kom-
pranet who added 1'|_-\'||E\m_'_; cloclk
to the tower, The clock was supplied

and installed by Lo M

then the gigantic hands have complet-

Ericsson, Since

revolu-
\When
the fire plaved havoe with the tower
seem to effect the clock
Surrounded by oa

vl o consulerable number of

tions over the 23 feet wide dial

tlo= dud not
appreciably, clond
of thick smoke 1t continued to revolve
anmdd to show the rieht time for a
couple of hours until it wis stopped

on the request of the fire ]|1|_-_'.||‘!.-_
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sflving barons coull take off

e of the

From
Our
Visitors
Log

Book

' P
Le, .
The ambassador of Great Dreitand m

Stockholm Sir R B Stevens and wite
visited  the [0 Al
factory ot

recently Fries=on

Midsommarkransen,  An
honr

wis =pent on oo tour rowud the

e A Pidegr

offices and the works. In the illustra-

tiom the director of the

Enagingy

company  Heloe Ericson s

a model of the

showimg
factory m the show-
room to the ambassador and his wife,



Emcrgency
Tclcphoncs
in Helsinki

The city of Helsinki,  Finland,
placed an order with O/Y L M Erics-
A/B for about emergency
telephones enabling the public to call
the fire brigade, police, ambulance or
doctor in case of (AN
Durmmg  the these

Tiits

=00 000

Nre. accidents
summier 130 of

telephones have been installed,

All emergency telephones in the eity
and  the  incorporated
comnected to an emergency centre m
the Helsinki  telephone
tion. I'rom the centre direct junctions
are avalable to instruments at the
fire brigade, police station &e o and
the traffic over the emergency centre

districts  are

adnnmistra-

mdependent of  the
public telephone system,

1= consequently

Calling signal is transmitted from the
emergency  telephone when the door
handle of the instrument
pressed. A and  the
door can be opened. The call is car-
ried out over the handset in the nor-

cover is

seal s hroken

mal manner and the emergency caller
states what assistance he requires. At
time  he
number or the

states the station
When  the
appropriate authority has heen con-
nected, further will he
presented regarding the emergency.

the same

adidress.,

miormation

L M Ericsson will also supply a total
of 250 emergency telephones to cer-
tain  other Finnish
PPori, Rauna, Pietarsaart and Kokkola.

towns such as

New Automatic Tele-
phone Exchangc in
Katrineholm

On September 14th the Katrineholn
automatic  telephone  exchange  was
put into operation. The new exchange
is number 2o in size in Sweden and
is equipped with the L M Ericsson
soo-line selector with crosshar switch
registers. At present Katrineholn has
about 2,500 subscribers, but the new
exchange will cover 7.300 lines when
fully extended,

An automatic exchange for 2,000 lines
at Klippan was put into operation at
the end of the same month,

Etticient Fire Watch
with Ton Detectors

The Kville shed i Gothenhure,
ol the

LRIRIS
brovest  warchouses i the

docks  of  Gothenbure  has heen

cquipped  with a fire alarm svstem
with ion detectors which i the largest
mstalled m The ef-
friciency of the svstem
strated at a test fire arranged hefore

a gathermg of enminent experts,

y far Sweden,

q

was  demon-

The ton detector is o world patented
and 1. M
has secured the sole rights for this
number
detector
durme

Swiss invention Fricason

for Sweden and 2

The 1on
thoronghly  tested
four vears i about 10 different trial

mstallations m Sweden and has in

mvention
aof other l_’iluﬂll‘it‘h.

has  been

all respects came up to expectations,

As distinguished  from earlier types
of fire detectors, which are operated
by heat, the ion detector is effected
by 1om formed in the air

when combustion takes place, or ex-

clusters

pressed i more popular lainguage the

ton detector ssmellss  the fire and

gives the alarm.

Cordless

Switching for a
Complete Tele-
phone Network

In September this year the new auto-
wiatie  telephone  exchange  at - the

Stockholm Tramway  Corporation wis

opened, This exchange  will replace
the eight manual  exchanges  which
were ecarlier used and out of wineh

four were attended 24 howrs a day.
The

]I]I.lr!]l'
anil
by a few operators—is deseribed m
this issue. It
feature i telecom-
first time
switching

new  Stockholm Tramway  tele-

systeni—one  main - exchange

four satellite exchanges manned
detmil on page 77 of
represents i new
munications, as it s the
im - Sweden  that
has been used for o complete network.,

conrdless

which is attended by operators in one
pomt onlv. By the satellite
exchanges the extent of the network
hias been considerably reduced as this
climinates the need for all extensions

use of

bhemg connected to the mam exchange.
The capacity of the complete system
15 Ho00 extensions, bhut the nstalla-
tion at present only covers 1,300 ex-
tensions, Itoas equipped with the LAl
Iiriesson z00-line selector with eross-
har switch registers,

The small arranged fire on the floor of
the Kville shed,
was discovered by the ion detector. In

was not old when it

spite of the high ceiling — 52 feet —
and the considerable air space — the
floor area is 110 - 27 yards — the ion
detector in the ceiling operated after
20 secs only, and four minutes later the

fire brigade arrived.




75 Million

Tclcphoncs

The total namber of  telephones  m
the world amounted to roughly 748
millions on - January st 131, This
43
li'l".'\'“lU'-

imerease o

the

fleare represents an

il lion

[|'|t-]|!]| mes
VUILT,

Tlis
Statistics American
phone & Telegraph Co.,
thit
than 1

fromm
Tele-

miormation 15 extracted

1astaed ]I_\'
which
hitve
tr](‘]lhnm_'w.

state fen countries o

nulhion These
countrivs are Australia, Canada, Eng-
land, Franee, Germany, Ttaly, Japan,
Soviet agrel LA

oo mhabitants USCAL have most

Russia, Sweden,
I'er

telephones, iz, 280, Number two on

the list 15 Sweden with 230 per 100
mhabitants, next Canada with 2008,
Switzerland 191, New Zealwud 1o
and Denmark 16.0.

Just over st omllion telephones, 683
per cent, are automatic out of the total
number i the worlids In Europe, wath
2t million telephones, 147 millions
ar G0 per cent dial mstruments,
South Awerica has the highest per-
(I

dare

centige of dinl ms=truments: ont of

At the Fredericia fair last summer the Danish L M Ericsson exhibited a wide range

of products which attracted considerable interest.

telephones 1.5 nullions
747 per cent,

nillion are

automatic or

.‘"\Illrl.hlllln, up tor a0 nuber three
among the hig telephones citics, hased
per his
shipped back to fifth position. OF all
cittes Washmgton 1= the most tele-
phone nunded  with Gos mstrmnents

anoanstruments head, o

per 1on nhalntants, San Francisco
m second with 33,5, Atlantie City
tlhord  with 5470 Evanston, Hhmors

Burmese visitors

A commission from Rangoon in Burma recently paid a visit to the L M Ericsson

works at Midsommarkransen. In the show-room new types of exchanges and tele-

phone instruments were demonscrated.

- T |__'.I.J_L
o { S |
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’ Y S8
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fourth wath g8.2 and Stockholn fiith
with  47.0 per 100
habitants.

m=truments 111-

The total number of  telephone calls
m the worlil during 1951 15 estunated
by the source a4
(Ot these 8o milhareds loeal
calls and 5 nallards trunk calls, When
it comes o the utihization of the tele-
phone Sweden s third, In ULS.AL 30
milliard calls were put through during

~anme to milliards.

il are

a1 which  means  an average  of
370.0 calls per person. In Sweden the
corresponding  hgures were 2.2 mil-

Hard calls and 313.3 calls per person.

New Sieverts Ca taloguc

A new Enghsh catalogue, No. 540,
covering  capacitors  for
pensation has recently heen issued hy
the Sieverts Cable Works, A< an in-
troduction o SNy 15

phase  coni-

short made
of the special properties of capacitors,
their funetion and construction. The
ollowing  sections  contain instruc-
tions for the positioning of the capa-
critors and for caleulation of required
capicitor effect for the compensation
of cos ¢ to required value, A nuwmber
of short chapters give recommenda-
tions for mstallation, fitting
nection,

and con-

ambient
temperature, dischargime devices, ca-
pacitor

atllvice  regarding

protectors  and  selection of
rated voltages, The end of the ecuta-
fogue comtains descriptions and tech-
nical data for different tvpes of capa-

citors.



U.D.C. 621.396.62

|
U.D.C. 621.395.722

Hiced, R: Manual Trunk Exchanges with Covd Paivs. Ericsson
Rev, 2¢ (1952) No. 3 pp. 68—76.

Telefonaktiebolaget L. M Ericsson has developed a trunk exchange system,
type AFA 10, for small and medium-sized trunk exchanges, which meets
adequately all requirements for a trunk exchange. The system is described |
in the article which also contains an elementary example of how the number
of positions and cord pairs for such a system is calculated.

Evicsson Novelties. Ericsson Rev, 29 (rgsz) No. 3 pp.

94,
Short description of the new Ericsson receivers: the table sets Rondett and

IXvartett, and the radiogramophone Pinett. Moreover, a presentation is
given of the previous models Sonett, Duett and Spinett in new designs

and the radiogramophones, Kabinett, and Bankett, provided with built-in

magnetic tape recorder,

Frepix, C

91

U.I.C. 621.305.26 |

Larson, E: Privale Automatic Branch Exchange, AGD System, with
Cordless Switching, Ericsson Rev. 29 (1952) No. 3 pp. 77—79.

Efficient service and uniform distribution of the switching operations for
private branch exchanges with cordless switching characterizes the new
L. M Ericsson distribution system for incoming calls where all operator’s
sets are identical irrespective of the number of incoming lines and the num- |
ber of operators. At the conversion to automatic working of installations |
at Stockholms Tramway Corporation and AB Bofors, Karlskoga, the system |
has been applied for multi-exchange systems with a common number series
and with central switching of the incoming traffic. The lay-out and the
technical features of the system are described in the article.

U.D.C. 621.317.785

LunpstraMm, E: Electricity Meters for Alternating Curvent. Ericsson

Rev. 29 (1952) pp. 85—09o0.

rmi) has entered the market with an entirely

new series of meter types both for single-phase and three-phase systems
characterized by accuracy and simplicity of construction and with the same

small dimensions as Ermi's earlier types.

Ericssons Matinstrument AB (E

recent years has been coming into use apart from the smaller types of

The apparatus with a continually increasing power consumption which in
electrical apparatus formerly employed has led to a demand for electricity
meters capable of carrying heavy loads. In order to meet this demand L M

U.D.C. 621.314:222.6

HoerernTt, L@ Capacitor Voltage Transformers. Ericsson Rev. zg
(ta52) No. 3 pp. 80—=84.

For the new power transmission line between Harspranget and Central
Sweden Sieverts Kabelverk has recently delivered a number of 335 kV|
capacitor voltage transformers. These capacitor voltage transformers are the |
first in the world constructed for this voltage and represent an advance in
the design of high-voltage capacitors. The article describes the construction,
properties and use of these capacitor transformers.




EUROPE

Danmark

L M Ericsson A[S Kebenhavn V, Trom-
mesalen 5, tel: C3438, tgm:
ericsson-kebenhavn

Telefon Fabrik Automatic AJS Keben-
havn K, Amaliegade 7, tel: C 5188,
tgm: automatic-kebenhavn

Dansk Signal Industri A/S Kebenhavn-
Vanlese, Skalbakken 10, tel: DA
6346, tgm: signaler-kebenhavn

Deutschland

Ericsson Verkaufsgesellschaft m. b, H.
Frankfurt am Main 5, Holbeinstrasse
41, tel: 65783, tgm: erictel-frank-
furtmain

Espafia

Cla Espafiola Ericsson, S. A. Madrid,
Conde de Xiquena 13, tel: 31 53 03,
tgm: ericsson-madrid

France

Société des Téléphones Ericsson Co-
lombes (Seine), Boulevard de la Fin-
lande, tel; CHA 35-00, tgm: erics-
son-colombes-seine
Paris 17e, 147 Rue de Courcelles,
tel: Carnot 95-30, tgm: eric-paris

Société Cinéric Paris 20e, 111 Rue Vil-
liers de I'lsle Adam, tel: Ménilmon-
tant B7-51, tgm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Lid. Lon-
don, W. C. I, 329 High Holborn, tel:
Holborn 1092, tgm: teleric-london

Production Control (Ericsson) Lid.
London, W. C. I, 329 High Holborn,
tel: Holborn 1092, tgm: productrol
holb-london

Italia

Selemer, Soc, per Az, Milano, Yia dei
Giardini 7, tel: 62241, tgm:
setemer-milano

SIELTE, Soc. per Az. — Societd Im-
pianti Eletirici @ Telefonici Sistema
Ericsson Roma, C. P. 4024 A, ftel:
780221, tgm: sielte-roma

F. A. T. M. E. Soc. per Az. — Fabbrica
Apparecchi Telefonici e Materiale

EUROPE
Belgique
Electricité et Mécanique Suédoises

Bruxelles, 56 Rue de Stassart, tel:
111416, 1gm: elecirosuede-
bruxelles

Gréce

»ETEP», S. A. Athénes, 41 Rue WV,
Churchill, tel: 31 211, tgm: aeter-
athenes

Ireland

E. C. Handcock, Lid. Dublin, C 5,
Handcock House, 17 Fleet Street,
tel: 76534, 1gm: forward-dublin

Island

Johan Rénning H/F Reykjavik, P, O.B,
883, 1tel: 4320, igm: rdnning-
reykjavik

Poriugal

Sociedade Herrmann,
Calgada do Lavra 6,
tgm: lavra-lisboa

Ltda. Lisboa,
tel: 23168,

Schweiz

RIBAG — L M Ericsson Generalver-
tretung Basel 9, Tiirkheimerstrasse
48, tel: (061) 38925, tgm: ribag-
basel

ASIA

Burma

Vulcan Trading Co. Ltd. Rongn?n_
P.0O.B. 581, tel: 5.B78,1gm:suecia-
rangoon

China )

The Ekman Foreign Agencies Lid.
Skanghai, P.O.B. 855, tel: 16242-3,
tgm: ekmans-shanghai

Hongkong

The Swedish Trading Co. Ltd. Hong-
kopg, Prince's Building, lce House
Street, 1gm: swedetrade-hongkong

Iraq

Swedish Oriental Company AB
Bogdad, Mustansir Street, 5A /38, tel:
84819, tgm: swedeorient-bagdad

ASSOCIATED AND CO-OPERATING ENTERPRISES

Eletirico »Breveti Ericsson» Roma,
C. P. 4025 A, tel: 780021, tgm:
fatme-roma

S.E.T. Soc. per Az. — Societa Esercizi
Telefonici Napoli, C. P, C. 20833,
tel: 50000, tgm: set-napoli

MNederland

Ericsson Telefoon-Maatschappij, M.V.
Rijen (M. Br.), tel: 344, tgm: erictel-
rijen
den Haag—Scheveningen, Gevers
Deynootplein 30, tel: 557470, tgm:
erictel-haag

Morge

A/S Elektrisk Bureauv Oslo, P. B. Mj
2214, tel: Centralbord 4618120,
tgm: elekiriken-oslo

A/S Industrikontroll Oslo, Teatergaten
12, tel: 33 50 85, tgm: indtroll-oslo

A/5 Morsk Kabelfabrik Drammen,
tel: 42 21 02, tgm: kabel-drammen

Suomi

O/Y LM Ericsson A[B Helsinki,
Fabianinkatu 6, tel: 201 41, tgm:
ericssons-helsinki

Sverige

Telefonakliebolaget LM  Ericsson
Stockholm 32, tel: 190000, tgm:
telefonbalaget

AB Alpha Sundbyberg, tel: 28 26 00,
tgm: akliealpha

AB Ermex Scipa, tel: 27 27 25, tgm:
elock

AB Rifa Ulvsunda, tel: 2626 10, igm:
elrifa

AB Svenska Elektronrar Stockholm 20,
tel: 44 03 05, tgm: electronics

L M Ericssons Driftkontrollaktiebolag
Solng, tel: 27 27 15, tgm: powers

L M Ericssons Svenska Forsdljnings-
aktiebolag Stockhelm, Kungsgatan
33, tel: 22 31 00, tgm: ellem

L M Ericssons Mitinstrumentakliebo-
lag Ulvsunda, tel: 262600, 1gm:
elmix

L M Ericssons Signalaktiebolag Stock-
holm 9, tel: 19 01 20, tgm: signal-

Mexikanska Telefonaktiebolaget
Ericsson Stockholm 32, tel: 1% 00 00,
tgm: mexikan

Sieverts Kabelverk Sundbyberg, tel:
28 28 60, tgm: sievertsfabrik

Svenska Radioaktiebolaget Stackholm,
Alstrémergatan 12, fel: 22 31 40,
1gm: svenskradio

AS 1A
India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P, O. B. 2324, reg.
mail: Calcutta 22, 5 Commissarial
Road, P. O. Hastings, fel: South
2165, igm: inderic-calcutta

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bandung, Djalan Dago 151,
tel: § 707, tgm: javeric-bandung

AMERICA
Argentina

Cla Sudamericana de Teléfonos L M
Ericsson 5. A. Buenos Aires, Bel-
grano 894, tel: 332071, {igm:
ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos S. A. Buenos Aires, Bel-
grano 894, tel: 332071, tgm:
cartefe-buenosaires

Cla Argentina de Teléfonos 5. A.
Buenos Aires, Perd 263, tel: 305011,
lgm: cecea-buenosaires

Cla Enfrerriana de Teléfonos 5, A,
Buenos Aires, Perd 263, tel: 305011,
igm: cecea-buenosaires

Cla Comercial de Administracion
S. A. Buenos Aires, Perd 263, tel:
305011, igm: cecea-buenosaires

Industrias Eléctricas de Quilmes 5. A.
Quilmes FCNGR, Eva Perén 1090,
tel: 203-2775, tgm: indelqui-bue-
nosaires

Brasil

Ericsson do Brasil Comércio e In-
distria S. A. Rio de Janeirs, C, P.
3601, tel: 43-0990, 1gm: ericsson-

bolaget riodejaneiro
AGENCIES
lran Turkiye

Irano Swedish Company AB Teheran,
Khiabané Sevomé Esfand MNo. 201,
tel: 36761, igm:iranoswede-teheran

Israel

Jos. Muller, A, & M. Haifa, P. 0. B.
243, tel: 3160, tgm: mullerson-haifa

Japan

Gadelius Co. Lid. Tokyo, Shiba Park
7, SKF-Building, Minato-ku, tgm:
golicus-tokyo

Jordan

H. L. Larsson & Sons Lid. Levant
Amman, P.O.B. 647, tgm: larson-
hus-amman

Liban

Swedish Levant Trading Beyrouth,
P.O.B. 931, tel: 61-42, tgm: skefko-
beyrouth

Malaya

Thoresen & Co. (Malaya) Lid. Singa-
pore, P.O.B. 653, tel. 6818, tgm:
thoresenco-singapore

North Borneo

Thoresen & Co. (Borneo) Lid. Sanda-
kan, P, O.B. 44, tgm: thoresen-san-
dakan

Pakistan

Vulcan Trading Co. (Pakistan) Lid.
Karachi 2, P. O. B. 200, tel: 2506,
tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Mapila,
P. O. B. 125, tel: 3-37-53, tgm:
koppelrail-manila

Sauvdi Arabia

Mohamed Fazil Abdullah  Arab
Jeddoh, P.O.B.39, lgm: arab-jeddah

Syrie

Georgiades, Moussa & Cie Damas,
Rue Ghassan Harika, tel: 10289

Thailand

Thoresen & Co. (Bangkok) L!c!._Bnnq-
kok, (Radio and Electric Appliances
Dept.) Wat Yanawa, tel: 30730,
tgm: thoresen-bangkok

Genel Sanayi Techizati T. A. O.
Istanbul, P. K. Galata 1455, tel:
44510, tgm: telotomat-istanbul

AFRICA

British East Africa

R. W. Ketchley Engineering Ltd.
Nairobi, Kenya, P, O. B. 5182, tel:
32130, tgm: bonzl-nairobi

Egypt

Swedish Indusiries Cairo, P. O, B,
1722, tel: 51408, tgm: ecoproduct-
ediro

Ethiopia

Swedish Ethiopian Company Addis
Abeba, P. O. B. 264, tel: 1447, tgm:
eliccomp-addisabeba

Mogambique

J. Martins Marques Lourengo Marques,
P. O, B. 456, tel: 5953, tgm: lins-
marques-lourengomarques

Tangier

Elcor 5.A.Tangier, Francisco Yiloria 4,
tel: 2220, tgm: elcor-tangier

Union of South Africa and Rho-
desia

The Ericsson Group

$3o Paule C. P. 5677, tgm: ericsson=
saopaulo

Empresa Sul Americana de Telefones
S. A. Rio de Janeira, C. P, 4684, tel:
43.0990, 1igm: emsulatel-riode-
janeiro

Chile

Cla Ericsson de Chile 5. A. Santiago,
Caosilla 2118, tel: B6025, tgm:
ericsson-santiagodechile

Colombia

Cla Ericsson Ltda, Bogotd, Apariado
Aéreo 4052, tel: 11-100, tgm:
ericsson-bogotd

México

Cla Comercial Ericsson 5. A, México
D. F., Apartado 9958, tel: 18-12-14,
tgm: coeric-mexicocity

Teléfonos de México S.A, México D.F,,
Paseo de la Reforma 107 bis, tel:
21-91-00, tgm: telmex-mexicocity

Perd

Cla Ericsson S. A. Lima, Apartado
2982, tel: 34941, tgm: ericsson-lima

Soc, Telefénica del Perd, 5. A,
Arequipa, Casilla de Cerreoc 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
tion New York 17, N. ¥., 100 Park
Avenue, tel: Murray Hill 5-4030,
tgm: erictel-newyork

The Morth Electric Mig. Co. Galion,
Ohio, tel: 24201, tgm: northphone-
galionohio

Uruvguoy

Cla Ericsson 5. A. Montevideo, Uru-
guay 1258, tel: 84433, igm:
ericsson-montevideo

Venezuela

Cla Anénima Ericsson Caracas,
Apartado 3548, tel: 57467, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Ausiralia

L M Ericsson Telephone Co. Pty. Lid.
Melbourne C 1 (Victoria), Kelvin Hall,
55 Collins Place, tgm: ericmel-mel-
bourne

Guatemala

Nils Pira, Gugtemala City, Apartado
36, tel. 3311, tgm: nilspira-guate-
mala

Haiti

F. Georges MNaudé Port au Prince,
P.O.B. A 147

Honduras

Cla de Comisiones Inter-Americana,
S. A. Tegucigalpa D. C., P.O.B. 114,
fel: 15-63, tgm: inter-tegucigalpa

Micaragua

1. R. E. Tefel & Co. Ltd. Managua,
Apartado 24, tel: 387-1169, tgm:
tefelto-managua

Panama

Productos Mundiales, S. A. Papama,
R. P., P. O. B. 2017, tgm: mundi-

panama

Paraguay

H. Petersen 5. R.L, Asuncién, Casilla
592, tel: 268, tgm: pargirade-asun-

cign. (Agent of Cia Sudamericana
da Teléfonos L M Ericsson 5. A.

Aires)

Dada-Dada & Co. San Salvador,
Apartado 274, tel: 4860,1gm: dada-

sansalvador

C. Kersten & Co. M. V. Paramaribo,
P. O. B, 216, tel: 125, tgm: kersten-
paramaribo

Reunert & Lenz, Ltd. Joha burg,
P. O, 92, tel: 33-5201, 1gm: E! Salvador
rockdrill-iohunneshurg

AMERICA

Bolivia

lohanssen & Cla, S. A. la Paz, Surinam
Casilla 678, tel: 2700 tgm:
Johunssan-lupu

Costa Rica

Tropical Commission Co. San José, Venezuela
Apartado 661, tel: 3432, 1gm:

froco-sanjose

Curagao N. W. L.
5. E. L. Maduro & Sons, Inc. Curagao,

P.O.B. 172, tel: 1200, tgm: ma-
duresons-curagao

Ecvador

Ivan Bohman & Co. Guayaquil,

Casilla 1317, fel: Centro 208, tgm:
boman-guayaquil

Expalng, Sthim 83

Electro-Industrial »Halven», O. L.
Halvorssen C. A. Caracas, Apar-
tado 808, tel: 53848, tgm: halven-

caracas

AUSTRALIA & OCEANIA

New Zealand

ASEA Eleciric (N Z) Lid. Wellington
C. I, Huddart Parker Building,
l‘el 42086, 1gm: aseaburd-welling-
on



ERICSSON
CReview—







ERICSSON REVIEW

RESPONSIBLE PUBLISHER: HEMMING JOHANSSON
EDITOR: SIGVARD EKLUND, DHS
EDITOR'S OFFICE: STOCKHOLM 32

SUBSCRIPTIONS: ONE YEAR $1.50; ONE COPY §$o.50

CONTENTS
page

Five  Million  Telephone  Inseru-

ments 100
Gas Control on Telephone Cables 108
Improved Telephone Headset 120

Battery  Box  for Portable Tele-

phone Instruments 121
Lacquer Tensometer 122
1

LM Ericsson-News from All Quar-
ters of the Weorld 125

COPYRIGHT TELEFONAKTIEBOLAGET LM ERICSSON - PRINTED IN SWEDEN, ESSELTE AD, STOCKHOLM 1952



Five Million Telephone [nstruments

HEMMING JOHANSSON, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM
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Fig. 1 X 4823
The columns in the diagram indicate
which years even million figures were
reached in the total production in Swe-
den of L M Ericsson telephones since the

start of the company
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In February 1912 the L M Ericsson works in Stockholm had manufactured one
million telephone instruments. Behind this figure were 34 years of pioneer work
in telephone engineering. The step from four millions to five millions, which is
the total number of L M Ericsson instruments produced in Sweden, has taken
four years. The passing of this milestone in production presents an occasion to

give a short summary of the development of the L M Ericsson telephone instrument.

[t's all very well us having plenty to do in the works, but the telephone demand
mn the world will surely be covered any time now, and where do we get our
orders from then? We would he far better off making consumer goods such
as matchies, " Words to this effect were \_'X]Il'v-.-.n'll 1»)’ Lars ‘.\|:l§_{|1115 Ericsson
sometimes at the turn of the century while he was <tll in the prime of life,
when full employment prevailed in the works and when the demands on tele-
phones aften could not be met as promptly as the customers were wishing,
Such a remark may sound strange and showing a lack of shrewdness, partic-
ularly in view of the conditions to-day, when five million telephone instruments
have leit the Swedish Ericsson works alone, Certainly Ericsson must himself
have been aware of the exaggeration in his words, but the despondent turn

which his ponderings sometimes were taking may, however, be understandable.

At the end of the nineties he could look back on a remarkable progress in
his work as telephone manufacturer. When he turned out the first magneto
telephones 1 November 1878 from his insignificant factory at Oxtorget, the
whole staff consisted of 10 persons out of which 6 or 7 were skilled workmen
including the two partners Ericsson and Andersson. In January 19o1, just
as Ericsson had left the management into other hands, the company eniployed
about 1.000 persons and more than 300,000 mstruments had heen shipped to
all parts of the world, No wonder that Ericsson at times quericd the future
possibilities of safeguarding full employment in this establishment with its,
to his mind, very large stafi. He also knew that competition on foreign markets
was very keen; the products from his works were still, it is true, superior in
quality to those of his competitors, but for how long? Particnlarly a few
worrying incidents of great importance which during the nineties had oceurred
on the home telephone market, were of a nature to create coneern ; on that subject
more below. Be that as it may, the active steps which Ericsson made to enable
an expansion of the company at the very end of his managenient seem to
prove that his assumed distrust of the future could not be very deep-seate,

Initiadly the production was completely based on handicrait: when Ericsson
m 1883 had installed a steam engine in the workshop which he rented at No.
5 Norrmalmsgatan (now  Biblioteksgatan) in order to replice the human
treadle power, the handicraft was gradually transferred into mndustry, par-
ticularly with regard to the telephone production,

On December 1st 1883 the workshop had turned out 5.000 telephane instru-
ments, According to modern views a trifle, but it was different in those dlays
when the public telephone system in the whole of Sweden did not cover more
than about 6,700 instruments of which, however, about 2.100 were included in
the Stockholm, Gothenburg and other installations operated by the Bell Com-
pany and consequently imported from abroad, At this time Ericsson's staff

amounted to between 30 and 4o.



Fig. 2 X 4825

L M Ericsson’s first wall instrument,
model 1879

Fig. 3 X 4824

The first desk instrument, model 1879

In the spring of the same vear T Cedergren had started Stockholms All-
manna Telefonakticholug, The success that this company cnjoyed from the
very start resulted o great demand for telephone material and contributed
in no small measure 1o an increase i Ericsson's turnover, Inoaddition the
Telegraph Administration, which during the eighties operated telephone systems
in the provinces and from 1880 also m the capital, patronized Tricsson’s work-
shop to cover then demiod Tor material, The growimg turnover enabled Fries-
son to produce mstruments and components in ever increasing quantities and,
to take other steps regarding design and production which would reduce thel
manufacturing cost, As an example of Ericsson’s efforts in this direction a,
sniall incident may be mentioned, During several vears the iron armature in'
the rotating part of the signal generator had heen cast and annealed ; this hacd
to he purchased from ontside at o high price and Ervicsson spent a considerable
amount of work on producing it cheaper and in his own workshop, One day
he entered the office very pleased with himseli and showing his nearest man,
Axel Bostrom, an armature made of soft iron sheet by a series of press opera-
tions; that was the way he mtended to make them in future, On Bostrom's
objection that so many hundred expensive armatures were in stock Ericsson
retorted: “Scrap them, that's cheaper.”

The result of the reduced production costs is reflected in the prices that
Allmianna Telefonakticholaget paid for the ordimary wall instrument, which
from the start was ordered in batches of 500, a considerable quantity in those
davs. Before the start of Telefonbolaget when only small batches were made,
this instrument was priced Sw. Cr, 105: — to 100: —. Already the first order
from Telefonbolaget for 500 mstruments in the spring of 1883 was quoted by
Ericsson at a reduced price of Sw, Cr. go:—, A few vears later he found
it proper to step down to Sw, Cr, 85:— and 1836 and 1837 further reductions
followed to 78 and 68 resp. These reductions were made on Ericsson's own
mitiative and were not caused by competition, Attempts at competition does
not seem to have been made during the first years of the company, In the
spring of 1887, however, when Ericsson’s price was Sw. Cr. 68—, a company
im Copenhagen quoted 1,000 instruments at a price of Sw., Cr. 60:—. The
Danish company was possibly a go-between for one of the manufacturers which
had taken up the Ericsson type instrument on their production program. In
spite of the quite considerable difference in price the board of directors for
Telefonholaget decided in a recorded argumentation to decline the oifer, dis-
playing their confidence in Ericsson and his products, Gradually Ericsson's
prices were reduced further still and m the middle of the nineties a batch of
instruments were shipped to Telefonbolaget at a price of Sw. Cr. 50:— for
a desk set and Sw. Cr. 40: — for a wall set in both cases with handset. Very
low prices, but still profitable. But then Ericsson knew that competition
was imminent and very serious competition at that. Allmianna Telefenbolaget,
Ericsson’s largest customer at that time, was floating a new manufacturing
company, A-B Telefonfabriken, which on January 1st 1896 started a factory
not only to cover their own requirements of instruments and other material but
also to open sales on foreign markets. After a comparatively short time it
became apparent that this competitor was able to supply instruments of about
the same quality as those turned out by Ericsson’s factory, The Swedish Tele-
graph Administration had as much as five vears ecarlier started telephone
production on their own account i a workshop i Sadermalm, and Ericsson
had consequently lost two of this principal customers on the home market;
to this must be added a threatening competition on foreign markets although
more or less latent so far. As mmtimated above these two events so adverse to
Ericsson's activities may well have contributed to the spirit of gloom mani-

festing itself in the expression quoted in the beginning of this article.

FEricsson was, however, not disheartened by these hard blows; at his side he
had moreover a man who proved a faithiul ally in these hard times, his office
manager Axel Bostrom, later Eriesson’s successor as managing director for

the limited company to which Ericsson 1896 had transferred his business.
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]’-jg_ 4 X 4826
Wall instrument from 1881

with magneto gencrator and polarized bells

Fig. 5 X 4827
Wall instrument from 1882

with magneto generator and polarized bells
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Therr efforts were now concentrated on finding o substitute for what hiaud
been lost of the home market and their work was amply rewarded. Instruments
and other telephone material had been exported alveady in the eighties in
the first place to the Scandinavian countries and Russia; soon England with

the Ericsson

colonies, Holland and other countries jomed as customers t
company, The set-backs in Sweden acted as a strong incentive; branch offices
were set up in St Petersburg and London, in the first mentioned city in con-
nection with a factory, efficient representatives were obtained i other important
centres abroad, and the propaganda for the Eriesson products was intensified

hased on the secure foundations of superior quadity and low prices,

It is not my intention to give a detatled account of the results of this aggressive
export drive. A few lines from an article in the jubilee publication, 1887—1912,
issued by the Swedish General Export Association may, however, be quoted as
they very concisely illustrate the wide distribution of the Ericsson telephones
“If, furthermore, we add that Ericsson telephones are used in Persia and
Korea, in Punta Arenas at the Strait of Magellan and on New Caledonia, on
the Faroe, Fiji, Canary and Bermudas Islands as well as by the Emir of
Afghanistan it should not be too presumptuouns to assert that there are few
points on the earth so remote that these telephones have not penetrated thither,
The vital importance of the export for the Ericsson company will be clear from
the fact that during a succession of vears the value of the material exported
from the Stockholm factory every year has amounted to between So and go Y
of the total production volume. ™ Since these lines were written the conditions
in all markets have, as known, been substantially changed, particularly as a
result of the world wars, and the export targets have been considerably reallo-

cated.

On February sth 1912 instrument number 1,000,000 was completed, a very
illustrious quantity it was thought at the time; it was a specimen of the old
well known desk type with catalogue number 375 famous the world over, It

is preserved in the company’s collections.

The subsequent millioms were passed as follows: February Sthoagz26 (2 mill.,
December 7th tggo (3 milly and May 25th rgg8 (3 mill.). In recent vears
the production rate has increased so rapidly that not more than four years had

elapsed before a further million, the sth, had been completed,

Now, if we were faced with the task of specifying which tvpes of instruments
in various modifications are included i this quantity of five millions produced
by the Swedish Ericsson Company in the course of nearly 75 vears, the answer
must be that such a specification would [l a catalogue with a considerable
number of pages. The mtention m this article 1=, however, only to cast a
glance back on the development of the telephone instrument and in doing so
draw the attention to a few more fannhar tyvpes of special interest.

When L M Eriesson started to manufacture telephones e did not make it
on the usual Bell tvpe pattern with a straight rod magnet hut on the Siemens
robust but rather heavy type with horseshoe magnet. The latter was superior
to the Bell type with regard 1o strength as well as to sound quality, which
was very important as the telephone served not only as receiver but also as
transmitter ; in this respect the Bell tvpe was rather feeble. A telephone system
m those days consisted of a single Tine wire with a telephone and an earth connec-
tion at each end. Calling was carricd out by means of a trumpet or a whistle
which operated the diaphragm of the transmitter over a hammer. Figs. 2 and 3
show what the first Ericsson wall and desk instruments looked like, In Sweden
such telephones were never used in public systems; in certain other countries,
for imstance Germany. they existed as subscribers’ sets far into the eighties,
When Ericsson 1879 had designed a light hand telephone with horseshoe
magnet, which has been used well up in recent yvears, this type was utilized as

receiver whereas the Siemens tvpe was retained as transmitter,



Fig. 6
Desk set model 1884

L M Ericsson’s first
with handset, 1802

desk

X 4528

N 4824

instrument

An important step forwards in telephone engineering was taken when trans-
mitters satisfactory in practical use were designed, Iricsson completed the first
transmitter, referred to as a spiral transuntter, in the beginmng of 1880
it proved superior to the American Blake transnntter which was most coni-
monly used at that time and which was also used i the Bell telephone systems
in Sweden, In the beginning of 1881 Eriesson's wall set had the appearance
shown i g, 4 and he then triumphed over the Bell Company in @ competi
tion for the telephone system in Gavle which was the first public system in Swe-
den apart from the Bell systems mstalled the vear before mo Stockholm and
Gothenburg, In doing this he put a defimite stop to further expansion of Ameri-
can telephones in Sweden outside the existing installations of the Bell Company,
The 1881 model was provided with  transantter, receiver, nduction coil,
polavized hell with twao gones, magneto generator and a0 cradle which was

closing or breaking the transnitter current,

The mmstrument which was completed 1882, g, 5, mcluded a battery box
whereas the generator and the bells had been rewrranged m more suitalile
positions, Ericsson had now produced an instrument applicable i widely ex-
tended telephone networks, Tt was coded 3010 m the catalogue and was referred
to by Ericsson as a pulpit type; it was the prototype for all s subsequent
wall models, In the course of time the model was more or less extensively
modified with regard to dimensions, equipment and ornaments accordmg to
the requirements and wishes of the customers and according to nnprovements
and revisions of the components. The original fundamental idea was, however,

as a whole preserved.

Even at an early stage Ericsson endeavoured by carvings, ornaments &c and
a high finish to give his models a more attractive appearance than those of
American origin, This kind of style 15 not relished nowadayvs but i the
cighties and nineties such fancies were very much appreciated and the success
of the Ericsson madels was perhaps not only due to the high quality but also
to a certain extent to the appearance and finish, Certain foreign manufacturers
also tried to copy the Swedish models although often enough with doubtful

SUCCESs,

ATl instruments based on the prototype No, 301 and its nunierous modifications
had a wooden frame work, initially of alder root veneered birch but fairly
s00m of solid walnut or for tropical countries teak, After a few vears the spiral
transmitter had to give way for the carbon rod transmitter based on Hughes
theories for microphone contacts and for which a patent was filed 1885, After
the appearance of the carhon granule transmitter, subject to several patents
the first 1888, this was gradually developed and imtroduced on all models
mcluding the handsets.

The development of an instrument suitable as o desk set which could be
considered as an equivalent to the wall instrument No. 301 did not materialize
so quickly, In 1884, however, an idea occurred to Ericsson which, when it was
put mto practice, became a great success and very much contributed to making
the TEricsson telephone world famous. A distinguishing  feature of the old
desk set No. 375, Ilig. 6, was the odd design of the generator magnets which
were shaped as a supporting irame; otherwise the mstrument had no cover
whatsoever amd it was, therefore, often referred to as the skeleton type. Be-
fore the handset had received a shape suitable for use by the subseribers, No,
375 was equipped with a spiral transmitter and hand receiver in conformity
with the wall mstruments: when the carbon granule transmitter and the
receiver with ring magnets instead of horseshoe ngnets iad been developed
at the end of the eighties amd these components had been mcluded o the
handset this was mtroduced as an integral part of the desk mstrument, Fig,

A
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Fig. 8 X 6707
L M Ericsson’s first wall instrument
with handset, from 1893

Left with handset placed at the side of the
instrument, right resting in a cradle switch.

Fig. o X THi4
The main outlines of the development
of the L M Ericsson handset from 1884
to 1947
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The handset was, however, not only used on this instrument but also gradually
on the various types of wall instruments: on certain types it was suspended
m the switch hook on the side of the mstrument, [Fig, 8 leit, on others it was
placed horizontally on a cradle switch which operated the required switch-over

device, Fig. 8 right,

The handset can be consulered as dating from the same tune as the desk
mstrument and has served as model for all similar constructions in actual
use for the same purpose produced by other manufacturers and a separate
chapter ought, therefore, to he devoted to this ivention, The Instory of its
origin and development has, however, been deseribed i detail by Gustaf Coll
berg in “Eriesson Review ™ of 1923 and it will, therefore, suifice to mention
that its use mitially was very much limited. The first transmitters of the spi-
ral and earhon rod variety operated satisiactorily enly i a stationary position
and were not, therefore, suitable i a handset, the purpose of which when
all 15 sand and done was mobility, In addition the horseshoe magnet receiver
wis rather heavy and bulky and it was consequently neither suitable nor

sufficiently attractive for subscriber’s sets. On the other hand  there was

1747




Fig. 10 X 6715
Left, L M Ericsson's desk instrument

model 1901

Right, Torbern Gruts’ wall instrument,

model 1902, for central battery system

Fig. 11 X 4830
L M Ericsson’s adjustable transmitter

arm, from 1902

nothing to prevent the switchboard operators to use the handset in conversation
with the subseribers; they could receive detailed nstructions how to handle
it correctly, But when, as mentioned above, these disadvantages had been

+

ansmitter and the receiver, it was a

climinated by the new designs of the
definite success, It was very popular indeed among the subscribers and more
than one telephone admimistration 15 said to bhave charged extra for a sub-
seription of a handset instrument, which probably was willingly paid. Gradually
the fixed transmitters with hand receivers were superseded by handsets and
to-day it should be a very rare occurrence to come across an instrument with

a hxed transmitter - something hike a modern telephone system.

The handset has of course heen revised from time to time in various respects;
further details of this will be found in Collberg's article mentioned ahove.
Particularly the transmitter, the most important part, has heen the subject
of a persistent development work in order to improve the transmission, pre-
vent disconnections in the circuit in certain positions of the transmitter &c.
It should also be mentioned that the transmitter alvearly at an early stage was
made i the form of a closed loose capsule which could he mserted in the
receptacle m one end of the handle, On the whole the handset has retained
its original shape from the nineties until 1031 when phenolic resim was n-

troduced as material for the instrument case as well as the handset, see Fig. o.

In the beginning of the century fashions were changimg and this also reflected
on the shape of the telephone mstruments: the fancies and ornaments of the
previous decade gradually Tost their attraction, the clean lines and the plain
surfaces became more and more appreciated, one mportant factor no douht
hemng that ”h'_\' Were edasier to 1\\'1']! frec from dust. LM Eriesson himself had
found it advisable to meet this change m fashion by designing an instrument
with flat sides of sheet metal and top and base of wood, Fie, 10 left. This instru-
ment was preferred to model 375 by many customers such as the Danish tele-

phone companies,

The mtreduction of the central battery system i telephome systems during
the first decade of the 20th century gave an impulse to the design of new

types of mstruments, as no magneto generators or calvanic cells were required
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Fig. 12
Telephone instruments from 1900

left, wall ser; righr, desk set

Desk instrument with dial, model 1922

100

The two first instruments for such a system were wall sets, on> drafted by
Iiricsson, the franie of the other designed by the architect Torbern Gruts, Fig.
1o right, both in wooden cases. Ericsson's maodel was drawn for the central
battery system in Hague whereas Grats’ Iay-out was intended for Allmanna
Bolaget's mstallations in Russin and was made on behall of this company :
the instruments were of course manufactured by Eriesson, On the Hague
mstrument an arrangement was made which as far as is known never has
been applied on any other instroment, It s true that an American model was
marketed provided with a transmitter arm capable of beg turned vertically
permitting adjustment to the speaker’s convenience, but this model had the
disadvantage that the transmatter diaphragm would take upp different angles
to the vertical plane, Ericsson made an arrangement for the sime purpose
only more ingemonslv, As will follow from Figo 11 the transontter does not

deviate from vertical in any position of the arm,

The central battery svstem gradually gamed considerable ground and new
mstruments for this system was made, wall sets as well as desk sets, Fig, 12,
These mstruments had deep drawn black enamelled mild steel eases. The
ornaments on the plain black sides were hnited to a few narrow vellow lines
to which sometimes were added  transters with national or city  armorial
hearings, the name of the customer &c. The same kind of instruments were
al=o applicable in nstallations with distribution systems of which Ericsson

carried out a few hefore automatic operation was introduced,

In the begimning of 1920 the first of Ericsson's antomatic eschanges were put
mto operation and it was conscquently necessary to supply instruments with
dials. No o ospecial nstruments for dial operation were, however, designed at
that time although dials were available. This problem was solved by fixing
the required dial on the case of a central battery mstrumeat, Fig. 13, From
technical point of view this solution was quite satisfactory. but it was never-
theless not a very happy one as it gave an impression of a nlieshiit. Consider-
able efforts were unsuccessiully spent during the following vears to master the
problem of creating an mstrument which would appear as attractive with as

without dial,

In the hegmming of 1031 a4 suggestion was, however, put forward, which

differed radically from the old design with regard to shape as well as ma-



Fig. 14
1931 telephone instruments

left, wall set; right, desk set

Fig. 15
1947 telephone instruments

left, wall set; right, desk set
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terial. After a careful and very eritical examination i different respects the
suggestion was adopted and Eriesson had now obtained o tvpe of instrument
which not only met the requirements of the company but also was favourably
received all over the world and by now about 2000000 sets have been shipped.
It was the bakelite desk set, now well-known evervwhere, Fig. 14 right. All
exterior components of  the mstrument are moulded o phenolic resin, the
case and the handset handle as well as the caps over the receptacles for the
transnitter and receiver insets. The mstrument constitutes a very complete
harmonie unit, more than has been the case with any previous telephone mstru-
ments. The active components had to a certain extent to be redesigned i order
to be accommodated under the case; any deterioration of the trans=mission
properties has naturally not been allowed. The bakelite desk set was soon

followed by a wall mmstrument in the same material, Figo 14 leit,

Ahout 20 vears have now elapsed since the creation of these instruments;
during this time no essential alterations have been made with reference to the

exterior, only minor modifications,
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TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

U.D.C. 621.315:2TT.4
The method of controlling the tightness of the cable sheathing in a telephone
network by the application of a continuous over-pressure to the cable has been
employed by numerous telephone administrations for many years past. As far
back as the 1930s L M Ericsson began to apply this system to the installations in
Mexico for which purpose the company developed certain methods of its own,
and also special materials and tools. A brief report on the method and its appli-
cation in Mexico together with a description of the novel features recently intro-

duced in this branch are given in the following pages.

I. Historical Notes

Gias control has heen adopted by a number of telephone administrations uite
mdependently of one another, It was the AT.&T., the leading  telephone
comcern in the UL S0 AL that took the initiative in this respect however, Since
the carly 19305 the AT.&T, has adopted  the practice of placing all inter-
urban cables under gas control when mstalling them.

The emplovment of the methad in urban networks with their numerous short
and relatively small cables is accompanied by complications and increased costs,
Fror this reason 1t has not been o widely adopted i urban as in interurban
networks, since it was primarily necessary to protect the expensive interurban
lines carryving a heavy traffic, the relatively cheap urban cables with their

hehter trafiie bemng of secondary importance,

The =]r1'L‘i1!| comditions encountered, however, }:t'lr\it]:'li [. M Eriesson with an
meentive to mtroduce gas control i the urban networks in Mexico, and the
network in Mexico City is probably one of the first in the world in which the
nmethod has been emploved ona relatively wide scale,

The further development of the method which has now heeome better known,
coupled with the more exactmg demands vegarding operating veliality not
only Tor interurhan, but also for arban telephone cables, have heen accompanied
by o steadily inereasig mterest i ogas control. In addition, the exceptionally
high prices for cables rulimg at the present tmie, together with constantly
risimg wage riates have further stimulated interest i the mamtenance of the
cable network as regards the veduction of replacement material to a mmimum
anil keeping the labour costs at the lowest possible Tevel,

II. Bricf description of the method

General

Although the methad and the problems associated with it have already heen
deadt with at length elsewhere (see ibliography ) o brief account of the nature
of gas control is given here. The deseription is Timited 1o continnons gas control,
hiowvever, that 1s to say. @ form of control in which the over-pressare is maim-
tumed e the cable contimuously, On the other hand, that form of gas control,
very important i itself, which comprises the tenporary application of an over-
pressure for the purpose of determining whether a soldered joint is leak-proof

or for drving out a damp cable, ete., 1s not deseribed,

The contimuous gas control of cables consists i the application of an over-
pressure to o cuble section which is hermetically sealed at the ends. The over-
pressure contimues until a leak oceurs in the leard sheath. The pressure in the
cable will then full more or less rapidly, depending upon the quantity of gas

i the section, the pneumatic resistance of the cable and the size of the leak:
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Fig. 1 X 4831

Pressure curve for fault localization

The section should be arranged in such a way that even when a large leak
occurs, sufficient time will clapse hefore the over-pressure falls to zero to
enable an alarm to he given and the faale localized and provisionally repaired
at least. IF the cable 15 too short and small to permit the forming of a gas
section of adequate dimensions, it may be permanently connected to one or
nmore gias containers or compressors which feed gas into the cable automat-
ically when the pressure drops. Thus, the over-pressure in the cable prevents
moisture from penetrating mto the latter and destroving the insulation, in
the same way as over-pressure in the blood prevents bacteria from entering
the Taman body.

The Alarm System

To continue the :111.‘L]n§.{_\-‘: gis control offers no counterpart to the t.‘lJ.‘l;;:'u]Fl—
tion of the Dlood which stops the flow of the latter, however, Thus, in the event
of a fault an mipulse must be sent out so that the necessary precautions can he
taken to prevent the pressure falling to a dangerously low value, This mpulse
s produced by allowing a pressure sentinel of some form or other to close
an alarm cirenit when the pressure drops to a given value. These sentinels
are installed along the gas seetions, Pressure sentinels are constructed in
different forms, some of which are designed for placing outside and others

inside the cable.

When the gas is fed i automatically from a gas container or compressor the
alarmn s sent out m connection with this supply.

Fault Localization
It is not sufficient merely to know that an alarm has been sent out by a certain
oias section, however, The fault must be localized i time to allow the cable

to be repaired hefore the pressure drops to zero,

Some idea as to the position of the fanlt can be obtained by localizing the
pressure sentinel which first gave the alarm. The closer the pressure sentinels
are placed to one another, the more accurate will be the resulting indication,

To go a step further, use is made of the pressure eonditions along the cable.
With the help of a portable manometer the pressure is measured at certain
points at which valves have been soldered in for this purpose from the outsct.
A pressure curve is plotted the lowest point in which will indicate the
approximate position of the fault, Fig. 1.

When the gas is fed in automatically the quantity of gas supplicd will provide
a rough assessment of the distance from the fault.

In this manner the fault in a heavy paper-insulated cable can be ascertained
to within about 100—300 m. Various methods are adopted for determining the
position of the fault more accurately such as special pressure gauges, the
connection of gas Tlow indicators, the use of tracer gas, etc. Fal localization
is carried out by coating the suspected part of the cable with soapy water.
The gas flowing out will then produce soap bubbles over the fault and thus
indicate its exact position,

Summary

It may be said, therefore, that gas control consists in the following

1. An over-pressure 1s applied to a hermetically sealed cable section, This
over-pressure prevents the damp outer air from penetrating mto the cable
il a fault occurs in the lead sheath.

2. On the occurrence of a fault the pressure in the cable falls, whereupon
an alarm is sent out to the service staff,

3. The fanlt is localized by observing the gas pressure and the flow conditions
in the faulty section.

Thus, the purpose of gas control 15 not to prevent faults in the lead-sheath—

for which other measures must be adopted—but to prevent moisture penetrating

into the cable and causing breakdowns in service.
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I11. Gas Control in Mexico

General

The cables i Mexico City have frequently given rise to trouble due to faults
m o the lead sheathing which permit moisture to enter the cable and thus
mterrupt the service, The causes of these faults are of numerous kinds—such
as strong clectrolyvtic action, carthquakes, soil conditions, ete. Furthermore,
matters are ageravated by the climate in view of the fact that faults arising
durimg the dry scason are not as a rule noticeable until after the first or second
rainfall at the beginning of the rainy season when they all become apparent
at the same time instead. In erder to rveduce the percentage of faults and,
first and foremost, to prevent the accumulation of fanlts which make their
appearance at the beginning of the rainy season, it was proposed during the

19305 to {1l the cables with gas.

For this purpose a start was made with the junction cables as was (uite natural,
since these cables present very much the same problems s the interurban
cables, Moreover, it was the junction cables that primarily required protection
against interruptions in service as they carry the heaviest traffic, and a serious
fault on one of these cables may entail a breakdown of the whole telephone
service,

After studies carried out at the AT.&T. 1 1938 the planning of a gas control
svatem for the junction cable network was started, The first section was placed
i service i 140 and the whole of the junction cable network was under
control by 1947, Smee 1940 all new junction cables have been equipped with
cas control. When interconnection service was arranged in 1948 all the
mtercommection cables were put under  gas control, Since the number  of
automatic exchanges in Mexico City amounts to 19 at the present time, the
junction- aed interconnection cables represent i considerable part of  the
network.,

Fven before the gas-filling of these cables had heen completed, gas-filling of
the primary network had been put in hand. By the end of 1931 all junetion-,
mterconnection- and  primary cables in the Teléfonos de México (TDM)
system had heen gas-filled. The progress made is shown by the following

fngures ) )
: kms of gas-filled cable in
the ETE's (TDAM's) netwark

i Mexico City

T e 285
O 128.5
1 107.3
T B 208.0
[ T T e e 48000
TUET  commmes smmmme s wommmsmas R e .. 3180

Gas control has also been successfully adopted in certain provineial  towns,
although on o smaller scale, Tts employment has in most cases been dictated
by special problems, such as long junction cables the nuuntenance of which
entailed difficulties,

The installation and operation of the gas equipment i Mexico have been
carried out m oan extremely efficient manner from the outset hy the engineer.
[enicio Cervantes B. of the TDM.

Materials, Tools and Instruments
Materials

(ras

The gas nsed must not affect the paper, copper or lead. Moreover, it should
be cheap and must be available in o dey condition. In Mexico oil-dried nitrogen
gas is usually employed and is delivered by the factory in an adequately dry
condition. (1) In small networks or places where nitrogen gas is not obtainable
dry air s used,



Fig. 2

Pressure sentinel VAF 1801

X 6710

The working pressure in the cables is 0.7 atm, The alarm pressure is 0.5 atm.
When gas-filling is adopted the pressure is increased in order to save time.
but preferably not above 1.0 atm, and never above 1.4 atm, to prevent damage
to the cable. The tendeney is m favour of lower working pressures.

Ialzes

These are usually motor-car valves modified with a view to the method of
fitting them. A hole is drilled in the sheath with a special drill, the valve then
heing screwed into it and soldered tight,

Pressure Sentinels

The pressure sentinel ["AF 1801, Fig. 2, for mounting outside the cable, is
mainly emploved m Mexico, Here, the effective pressure is the difference
between the pressure mmside the cable and the atmospheric pressure, that is to
sy, it is not necessary to adjust the pressure sentinel for varying heights
above sea level, which is an advantage in Mexico where great differences
m height exist. On the other hand, changes m atmospheric pressure due to
varying weather conditions operate i such a1 way that when the barometer
15 high, the alarm is given somewhat prematurely and vice versa. Since
fluctuations of this kind are of small amplitude at ligh altitudes, no troubles
due to this cause have been experienced in Mexico City which lies at an

altitude of 2,200 m above sea level,

Material for the production of gastight pligs
Certain special materials are required for this purpose, such as anhydrous
heeswax, asphalt, filling plugs, ete, The manner i which these materials are

used 15 deseribed below,

Connection tubes, coclks

In order to connect up two cables as far as the gas flow s concerned, a lead
pipe with a ' external- and 47 mternal diamieter 1s soldered tightly to the
lead sheathing of the cables, To enable a given cable to be separated tempo-
rarily from the remainder, an intermediate cock 15 mserted in these connecting
pipes. A cock of this kind is also mserted i the lead pipmg. which shunts
certain plugs in a gas section. With this arrangement, in the event of cable
faults the cocks can he closed and the section divided up, which hoth economizes
gas and facilitates the localization of faults,

Tools, Instruments
(ras containers and constant pressire regulators

Standard equipment for nitrogen gas is used.
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Fig. 3 X B711

Gas flow indicator L'TP z111

Manowmeter

[For routine measurements a manometer LT P 2057 with a measuring range of
0—1.4 kplem® and an accuracy of 0,02 kpem® is used. A mercury manometer

15 emploved for more accurate measurements,

Gas flow indicator

To determine the direction of flow of the gas at a given point when localizing
faults a gas flow indicator LTP 2rrr, Tig. 3. of the following construction
s used A glass tube is conmected to the cable at two points by two rubber
tubes, these points being at o distance of at least 1.5 to 2 m from one another,
Somie grains of iodine are placed in the glass tube and heated up whereupon
violet Tumes are generated, Owing to the fact that the flow resistance in the
rubber tubes and the glass tube 15 low in comparison with that of the cable,
the gas will flow through the indicator, drawing the violet fumes with it in

one direction or the other,

Cable punip and drying cvlinder

In places where nitrogen gas is not obtainable or where the installation is
cmall, air 15 emploved and s pumped into the cable by means of a cable pump
TP 2oz, Two dryving cvlinders LTF cozr filled with calcium chloride are

comnected i series between the pump and the cable.

Division of the Cable Network into Gas Sections

The form which this division should take 15 dependent upon the character of
the network, Where junction cables 2—1 km in length are in question and
one cable has an insufficient volume to form a gas scction by itself, 4 to 5
such cables must he combmed for which purpose they may suitably be connected
by lead pipes, arranged one after the other or in a loop. Finally, in the case
of primary and secondary cables which spread out in a fan pattern from a
point, the different cables must be connected in parallel at this point. In all
cases the end points of the cables must be provided with a plug as they do

not terminate in gastight hoxes. The plugs are constructed broadly as follows.

Asphalt
Soldering ™

X 6712

Fig. 4
Gastight plug
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Fig. 5 X 4832

Pressure diagram for fault localization
with a gas container

a) The cable is opened up and the sheath removed,

by The cable is pressed together so that the core assumes a balloon shape.

¢y A filling plug is pressed mto the core on each side,

dy Around the latter the lead sheath is pressed together forming two annular
CTOOVES,

¢ A Jead pipe is saldered inoand provided at the top with two holes and
at the bottomm with a drain cock.

1) The tube is rinsed with beeswix,

@) The tube is filled with asphalt,

Iy The tube s =oldercd up agam.

When the different sections have been formed i this manner pressure sentinels
are mstalled at approximately every grd kilometre and valves at about 500 m
:lp:n'i.‘ri'lu- pressure sentinels are placed in suitable manholes or eable chambers,

In the primary network they are located in cabinets or cabinet manholes.

The pressure sentimels are connected  through one aned the same wire m
the cable to an alarm relay mstalled i the nearest attended exchange, where-

upon the section s filled with gas.

Fault Localization
When a fault oceurs in the sheath the pressure falls and the pressure sentinel
nearest to the fanlt sends out an alarm signal, Tt 1 ascertained by bridge

measurement which of the sentmels his sent out the signal, and i this way
a first, very rough approximation of the position of the fault is obtained.

As insulation faults never have time to set in, the exact position of the fault
cannot be determined by bridge measurement in the ordinary way. In place
of it, a pressure curve and gas flow indicator are used. By this means the
fault can be localized with an accewracy which is only limited by the accessibility
of the cable. Thus, when the cable is laid in conduit, the fanlt can he localized

to a certwin manhole span.

FFor armoured cables, two lead pipes are taken from each joint to a hox above
ground at the time the cables are being laid, <o that faults can be localized
to within a cable length,

To trice the fanlt more closely the following method may be adopted. see
Fig. 5. A gas container 1s connected up to one end A of that part of a section
in which a fault has been localized. After stable conditions have been established
the pressure is read off at both ends of the section, /7 and P. The gas
container is then moved to the opposite end B and the constant pressure
regulator is so adjusted that the pressure at A after equilibrium has set in will
he just as great, [, as the pressure at B durmg the previous measurement.

The pressure at B is now taken as P, assuming that the flow is laminar,
the distance from o to the fault will then he
Py—FP

=L - -
Py Pp—2F

IFinal localization is effected with soapy water,

Operating Experience

In Mexico gas control has proved an extremely effective means for preventing
interruption in service and reducing the amount of material and  labour
necessary for the maintenance of the cable network. From the time the junction
ciables were first placed under pressure practically no  breakdowns  have
occurred n these cables. This is particularly mmportant in view of the fact
that all the mterurban circuits also lie in these junction cables,

The improvement as regards reliability in operation is still more apparent
in the primary network. In 1931 when the majority of the primary cables were
gas-filled the number of faulty pairs was only about t/1oth of that recorded
10 years carlier at which time gas-filled primary cables were not i use.

Furthermore, the lower figure relates to o more extensive network.
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The saving m materials 15 obvious since the gas prevents moisture from
enterig the cable. Even if the lead sheath is punctured by electralytic corvo-
ston or a0 workman accidentally drives w pick into the cable, the fault s
restricted to the damaging of the sheath, or at the worst, some of the conduc-
tors are broken off, Consequently, replacement of the cable is only necessary
i exceptional cases and the material required is nsually limited to that necessary

for splicing.

The saving i labour is, however, even more important, From the deseription
of the manner in which a fault 1s localized in a gas-filled cable it will, it is
true, be realized that fault localization may be a lengthy process, but on
the other hand, plenty of time 15 available for the work. When measuring
the position oi a fault due to moisture 1t is frequently only a question of hours
or possibly minutes hefore the moisture can be prevented from entering the
cable, interrupting the service and destroving the cable. This entails a “fire
brigade call ™ in the most unpleasant meaning of the term, with guard duty
and calls at all hours of the day. With gas control, on the other hand, the work
can he arranged in the most efficient manner. Overtime work s scarcely ever
necessary. At the worst, the pressure can be inercased hy pumping in a little

more gas,

Moreover, as already pointed out, in a country such as Mexico with its
pronounced dry and wet seasoms the great advantage is gained that repair
work is more uniformly distributed over the vear. In a network which is not
gas-filled faults that occur during the dry season accumulate and all make
their appearance at the same time at the beginming of the wet period. This
entails an additional strain on the mamtenance staff, heavy repair costs due
to overtime and long mterruptions in the service, In a gas-filled network, on
the other hand, faults are signalled as soon as they oceur, and there 15 no

reason to fear a peak load at the beginming of the rainy season.

In no few mstances gas control has enabled the life of a cable to be appreciably
prolonged. The lead sheath is exposed to phenomena of various kinds which
cause 1t to leak after 20 to 30 vears, or in some cases sooner. These may take
the form of slow-acting electrolvsis or chemical corrosion, intercrystalline
corrosion due to vibration from the traific or other causes. As a rule, a cable
of this kind 15 not worth repairing, it has served its time. If the cable is
placed under pressure, however, it ean continue to be used. The defects in
the lead sheath arve so small that very hittle gas flows out and the filling costs
are insignificant. A parallel may be drawn with a motor-car tyre that 1s not
completely airtight and  requires pumping up from time to time—perhaps
rather more frequently than under normal conditions. In both cases it is usual
to proceed until the tyvre or eable has deteriorated to such an extent that it is
no longer worth while filling it with air or gas.

In the event of floods gas control has proved to be the only means of main-
taining faulty cables in service, An alarm is sent out from the fault hut no
steps can be taken before the water has fallen again. Gas 1s then fed in and
allowed to bubble aut through the hole. There is a loss of gas as long as the
flood Tasts. but this cost 1s of minor importance compared with breakdowns in
operation and the costs resulting if the water were allowed to penetrate into
the cable.

Costs

If the cables are gas-filled at the time of laying them. the installation costs
amount to 1 O—".

- of the total cost of the cahle. The aperating costs are
dependent upon the frequency of oceurrence of faults, A conception of the
saving that can be effected by gas control may he obtained, however, on
comparing the costs resulting from a cable fault located at a manhole, In a
network which s not gas-controlled the fault may lead to the cable going out
of service altogether and to the penetration of moisture to such an extent that
the cable must be exchanged in both directions, In a gas-filled network
fault merely 1mphies that a small quantity of gas will be lost and it will



Fig. 6

Pressure sentinels NVB 20
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become necessary to solder up a hole mn the sheath. In the one case the costs
may easily amount to several thousand crowns, whereas i the other it may

he possible to cover them by a few ten-crown notes.

Moreover, in the first case the fault may possibly cause an interruption m
the service to several hundred subscribers for a whole day or longer. In the
second, no one apart from the staff in charge of the gas section will perceive
that anythimg unusual has occurred.

IV. Development of the Method

The encouraging results achieved in Mexico have provided L MM Ericsson's
network department with the incentive to proceed with the work of developing
the gas control method, From the technical literature on the subject already
published, 1t would appear that interest in gas control is increasing in other
quarters too, The foremost aim s to provide effective protection for the
muportant interurban cables, particularly the coaxial cables, but there 1= also
a marked tendency to extend the svstem's range of use to mclude urban cables.

The problems for which solutions are primarily sought are:
the internal gas sentinel (installed mside the cable),
improved fault localization,
gastight cable boxes in the distribution cabinets, and spreading points, and

the continuouns feeding in of the gas.

The Internal Pressure Sentinel

When, as is the case in Mexico, the cables are mainly laid m conduit or take
the form of overhead cables the pressure sentinels may be located outside the
cable without causing inconvenience, in manholes or on poles, for example.
In the case of armoured lead-covered cables, however, the external pressure
sentinel entails numerous difficulties. It must be placed in an accessible position
above ground, such as on a concrete pillar to which a gas connection from
the cable must also be laid. Since a pillar of this kind cannot be placed in any
position indiseriminately, these gas connections may be long and expensive
to lay. Consequently. it is preferable to employ a pressure sentinel which can
be installed inside the cable,

For the same reasons advanced in connection with the external pressure
sentinel, it 1s also desirable to eliminate the valves for fault localization which
are placed at approximately 500 metres apart along the cable. This necessitates
the installation of more pressure sentinels. preferably one at each cable joint,
it fault localization is not to be too unrehiable. It is important, therefore, that
internal pressure sentinels should he available at a low price in order to keep
laying costs within reasonable limits. The engineers Lindstrom and  Jedvall
of the Swedish Board of Telegraphs have solved the problem in the following
manner, The pressure sentinel shown in Figs. 6 and 7 consists i principle
of a glass tube closed at one end, into the walls of which two platinum contacts

11§



Fig. 7
Pressure sentinel NVB 20
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Platinum contacts
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Draps of mercury

are sealed, A eolunm of mercury is inserted in the tube which is of such a
length that it can short-cireuit the two contacts in a certain position. With a
normal over-pressure i the eable the mercury column s displaced at the
closed end of the tube, When a fault in the lead sheath eaunses the pressure
to fall, the merenry colimn moves towavds the open end of the tube and short-
circuits the two platinum contacts after the pressure has fallen to 4 given value,

The pressure sentinel has been employed in the Danish coaxial cable network
(12) amongst other places, Tt has also heen tested by the Swedish Board of
Telegraphs with satisfactory results (150, It has been patented and is sold by
LM Ericsson under the type designation N 2o,

Improved Faule Localization

The methad generally adopted for the approximate localization of a fault by
means of a pressure curve has been found to possess certam drawbacks. The
desirability of elimiating external pressure sentinels and valves in connection
with armonred lead-covered cables has been referred o above, This excludes
the possibility of plotting pressure curves, Nor is the more accurate localization
of faults with the help of gas flow indicators very satistactory for armoured
cables, since it entails the digeing up of the cable and removal of the armouring
for each test, Furthermore, in the case of coaxial cables, for example, the
resistance to the gas flow is so low that the resulting curve will be very flat
which renders both rough localization from the pressure curve and more
accnrate localization with the gas flow  mdicator more difficalt, The same
conditions exist for an urban cable when the hole is very small. Where there

are i number of small holes it is impossible to obtain a minimum value at all,

This problem has been solved with the help of the tracer gas method and by
measuring the quantity of gas fed mto the cable (gas flow method ) from two

pomts located on either side of the fault.

Tracer Gas Method

The method consists in the introduction mnto the cable of @ tracer gas which
leaks out through the hole and can be located. Various forms of tracer gas
have been proposed and tried out such as mercaptan which can be detected
by o dog specially trained for the purpose (5). The tracer gas most widely
ciploved in Europe s a radio-active gas (such as radon, half life 3.83 days)
which s Tocated by a Geiger-Muller (G-M) counter, The methad of procedure
is roughly as follows (11, 12, 160,

On connecting a contaimer filled with nitrogen gas (or dry air) to one end of the
defective cable, gas flows from the container through the cable and out through
the hole. When stable conditions have heen established radon 1= introduced
into the cable in the form of a plug. This plug flows forward through the
cable at the same speed as the nitrogen gas. The speed is dependent upon the
feeding pressure, the resistance to flow in the cable and the size of the fault.
[t can be calculated when the quantity of gas fed in per unit of time and the
flow resistance of the cable are known. With the aid of o G-M counter it is
possible to follow the course of the plug. Owing to the fact that the lead
sheath acts as a sereen, however, the radiations are appreciably weakened and
1t heeomes necessary to dig down to the cable and place the G-M tube quite
close to the armourimg. The radon gas flows out through the hole at the
faulty point and a clearly marked deflection on the G-M counter can be obtained
even at the surface of the ground,
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Pressure diagram for fault localization
by the gas flow method
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Pressure diagram for fault localization
by the gas flow method

Another tracer gas method has been described recently in Bell Laboratories
Record (18), In this case the tracer gas is Freon 12 (CCLE,) and the seeker
is a halogen detector. The method is specially intended for overhead cables.
The cable is filled with Freon 12 and the detector, which is mounted on a
lineman's chair, is drawn along the cable. When it passes over a leak through
which Freon gas is flowing out, it gives a visible and awdible signal. After
the fault has been located the Freon gas muost he drawn off and nitrogen gas
(or air) pumped in.

Gas Flow Method
If a gas container is connected to one end of a defective cable, Fig, 8. so
that the gas is fed into the cable and the same quantity of gas subsequently
flows out through the leak, assuming that the flow s laminar, the relation
between the pressure, the gas flow and flow resistance is given by the following
equation (29

F—Di=87. %
where P — feeding pressure

P’y = pressure at the faulty point

s = gas flow
¥ = flow resistance/unit of length
x = distance from gas container to the fault.

aoand Pj, are unknown guantities,

In order to be able to solve it is necessary to be in a position to measure s
with sufficient accuracy and also to be able to set out two equations meluding
xand P, The latter will be the case when the gas is fed in from both ends
simultaneously, Fig. 9.

Thus, we have P1_P;:51 roa |

b = . .

P,—P,=5,f(L—x) |

where Poand P, are the pressure for feeding gas into the cable.

If Pl = P;. =P
then s, ra=s, rfL—ux)
L
or PR il
5y -+ Sy

IFor measuring the gas flow s, the engineers Swenson, Petrén and Lidén of
the Swedish Board of Telegraphs have designed an apparatus operating on
the following principle. The flow counter, type LTF 200, is connected to the
gas container and gives an impulse to the counting mechanism each time the
pressure in the container falls by 3 kplem® for example. Thus if the capacity
of the gas container and the number of impulses per unit of time are known,
a very accurate value can be obtained for the gas ilow.

A constant pressure regulator of a new design, tvpe LT 213, is furthermore
nserted between the gas container and the cable, and keeps the feed pressure,
P, within Lmits as narrow as % 0005 kplem’.

A patent application has been filed on the apparatus which 1s sold by L M
Ericsson, It has been tested by the Swedish Board of Telegraphs in combination
with the tracer gas method and has yielded excellent results,

Gastight Boxes

When forming a gas section the cable ends must be sealed. Generally speaking.
the cables terminate in boxes, and the most suitable arrangement wonld
be to have these boxes gastight, Gas control could then be extended right up
to the terminal blocks. Boxes of the conventional types are not gastight,
however, insofar as a capacity for withstanding a constant over-pressure up
to 1 kp/em?® is concerned. Consequently, it has heen necessary to place a gastight
plug in front of each box which has been accompanied by considerable draw-
backs and has rendered gas control impossible in sonie cases.
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Fig. 10
Coaxial cable box NDE 95
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It 15 particularly advantageous when gas-filling of a secondary network with
it numerous small cables is in question, to employ gastight boxes at distribution
cabinets and spreading points, Tt has been found that unless gastight spreading
boxes are used for terminating the small cables 1t 1s scarcely worth while to

adopt gas-filling i a secondary network.,

In order to overcome these difficultics much development work has been carried
out by L A Eriesson's network department with a view to producing new
desions for castight hoxes of different tvpes. By way of example the gastight
boxes for coasaal cables, types NDE o5:—NDE 053, Fig. 1o, employved, inter

ali, tor terminatimg all conxinl cables o Sweden may be mentioned,

Continuous Fccding in of the Gas

The method adopted - Mexico consists in the appheation of an over-pressure
to i closed system comprising one or more cables. The enclosed and compressed
ans thus proy wles o gunarantee n atself that an over-pressure which prevents
moisture from penetrating imto the eable will be maintamed for a certain time.
The duration of the over-pressure will depend upon the size of the leak, the
flow resistance in the cable, the working pressure and the volume of the gas
section, If the volmme is very small, the time available may be too short to
enable the fault to be locahzed and repared.

In order to solve this problem a gas container connected to the cable through
A constant pressure regulator has been employed for a long time past. An
arrangement has been devised which sends out an alarm when the pressure
in the tube has fallen to o certain low value, whereupon the gas container

15 changed.

The apparatus mentioned earbier in connection with the gas flow method can,
of course, be used with advantage here. When an urban network 15 to he
placed under control. for example, the flow counter is placed m the M.D.I
and connected up to a part or all of the cables. The counter 1s kept under
datly observation by the AM.D.F. staff. The ahsence of the impulses mmplies
that the cables are free irom leaks. Their occurrence at long mtervals 15 an
imdication of an mmsignificant leak, and a decision must then be reached as to
whether the fault should be repaired or whether the loss of gas 15 <o shght
that it 15 preferable to accept the costs for this loss rather than those entailed
in localizing and repairing the fault.

A sudden increase in the number of impulses per unit of time indicates the
occurrence of a new fault, If the loss of gas is consuderable the fault must
be localized and repaired. Various methods may be adopted for the approximate
locahization of faults depending upon the character and size of the cable
network s these melude the vse of pressure sentinels, pressure diagrams, the
sectioning of the cable network or a combination of two or more of these
methods, More defimite localization s effected with a gas flow indicator, trace
gas and soapy water.

In locahities where mitrogen gas or dry compressed air cannot be obtained at
reasonable prices the gas contaimer may be replaced by a compressor. The air
must then be passed through two or more dryving evlinders to ensure that no
moisture s pumped into the cable. The dryving medium cannot absorh mere
than a given quantity of moisture, however, and must be regenerated in the
course of time. Thus, in the USA two sets of drying eyhinders are used, one
of which is in service while the other is bheing regenerated, The sets are
exchanged automatically (17),

V. Suminary

Gias control offers o relatively new means for simplifving and reducing the
cost of mamtenance inoa telephone network whilst at the same time the
operating rehability s considerably increased. It is very natural, therefore,
that most telephone administrations exhibit great interest in the method. This

mterest has been primarily directed to mterurban and suburban cables hut



there is a growing tendency 1o adopt the method for urban cables also. The
reasons for this are numerous @ the increasing interurban traffic, the employnient
of urban cables for purposes other than telephony Cteleprinters, wired wireless,
emergency alarms ), more exacting demaneds on the part of the subscribers for
operating relialnlity in the case of urban traffic also, and o desire to reduce
maintenance costs. The further work of development aims at improvements
i the fault locahization methods, gistight cable scals pernitting o reduction
in the number of gastight plugs to a minimum, and fnally, better and cheaper
gas control apparatus which will also offer an cconomie justification for the

employment of the method for urban cables carrving o heht traffic,

In spite of the fnet that many problems sull remain to be solved, the desired
end s already o oview: a 1o0o-per cent gas controlled network mo which
mterruptions i the service due to moisture e the cables are msigmiiicant.
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Improved Telephone Headset

V SODERSTROM,

TELEFONAKTIEBOLAGET L MERICSSON, STOCKHOLM

Fig. 1
Telephone headset RLF 20

Fig. 2
Telephone headset RLF 20

in use
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U.D.C. 621,305.613.35;

The telephone headset, type RLF 20, described in Ericsson Review No. 3 /1940,

has been redesigned and is now available in an improved version.

A distinguishing feature of the new version of the L. M Eriesson telephone
headset s the recently developed transmitter arm. Originally a transmitter was
used with a diameter considerably smaller than that of a normal transnutter
inset. The transmitting properties, however, proved not be of the same high
quality as those of the transmitter mset in a handset, and the transmitter arm
has therefore been modified to take a normal transmitter inset, type RLA 10,
The »spoons has been made shorter and straighter and 1s now situated at the
side of the mouth instead of i front, wich is preferable for hygienic reasons,
The lid of the spoon is made of aluminium, which gives the transmitter arm
considerably higher impact strength, The head strap has also been altered,
since the cord in the old version had a tendency to stick in the V-shaped
aperture in the strap and get damaged. This aperture has been replaced by
a large round hole, and the small holes along the length of the strap have
been changed to a continuous slot.

The supporting pad has been altered to a U-shaped ear rest which can be shd
up and down to fit round the car. In this way the headset rests very much
more firmly on the head than previousty. The strap 15 made 10 fit @ normal
shape of head. In order to ensure that the set is securely and comiortahly
mounted, however, the strap should be adjusted by the mdividual <o as to
distribute the pressure equally between the receiver, ear rest and strap. When
properly adjusted to the shape of the head, it will he noticcable how Tight

and comfortable to wear this headset s,

Any suspicion that may be felt as concerns the hghtness of construction is
quickly dispersed when its advantages become apparent, and the operator soon
learns to treat the light headset more carefully than a heavier one. A girl who
1= given a headset that fits the shape of her head and coiffure would not for
a moment consider changing hack to the old, uncomfiortable type of hreastplated
tran=mitter and head harness,



Battery Box for Portable Tclcphone

Instruments

S PORSNER TELEFONAKTIEBOLAGETULMERICSSON, STOCKHOLM

Fig. 1
Battery box BKY 1111

Fig. 2
Portable telephone instrument

DPA 10—13
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X 6704

U.D.C. 621.365.721.5

When the L A Ericsson portable telephone instrument DIPPA 1o—13 wis
‘]l_""i_‘_:'lll'fl SONIe VEdrs ago itowis made for a --]n't‘i:l] Ly e of tlt'_\' cell batteries
which did not fit in other tyvpes of mstruments. This battery consisted of two
1.3\ cells commected i series and moulded together inoa block with a base

of 35 = 07t and @ height of 85 i,

The e of a dry eell battery s, as known, considerably reduced aiter long
stovage, To avoul this disadvantage, which is of course particularly apparent
when batteries have to undergo lengthy transport, another solution of the

hattery problem has now been developed.

As evlindrical batteries are to-day produced in almost every country and the
(imensiones now have been standardized, a battery box has been designed
for two such cells. This fits in the space provided for the special battery m

the portable telephone instrument,

As shown in Fig. 1, the battery box is made of transparent plastic material.
The bottom of the box contams a double bent phosphor bronze spring con-
necting the two cells, To effect series connection of the two cells one of them
must be placed upside down as indicated by the instructions on the box. When
the cells have been placed i the box, this 15 inserted i position and the contact
springs an the mstrument make connection with the battery, The battery lid

1= closed and the mstrument is ready for use.

The L A Ericsson portable instruments will in future he supplied with battery
box, but without batteries.

)
e



Lacqucr Tensometer

E J] O N N E R B Y,

X 6648

Fig. 1
Lacquer tensometer

with milliammeter and transformer; in the
foreground a plate, which has been tested in

the tensometer

[22

A B A L P H A § U N D B Y B E R G

1.0, 621,317.30:667 61
Surface finishing with paints and lacquers is gaining a wide importance with regard
to appearance as well as quality. In order to meet the requirements of test
instruments in this field AB Alpha has completed the development of the lacquer
tensometer in cooperation with the Swedish Mechanical Trade Institute and the
Central Research Laboratory of the Swedish Paint and Varnish Industries. The

lacquer tensometer is an instrument for testing tensibility and adhesion of paints.

One of the latest additions to the range of material testing instruments produced
by AB Alpha is the lacquer tensometer, which is used for testing the tensibihity
and adhesion of lacquers and paints, It may, however, also be used for testing any

surface finish which gives an electrically non-conducting coating on metals.

The surface finish is to-day not only a question of appearance but an operation
of utmost importance for the quality of the product. This has created a need
for instruments to test the properties of the finish in the same manner as the
quahity of the steel i the product s tested. It is not only the manufacturers
of paints and lacquers who have an interest in the quality of their products
but quite naturally also the consumers who in the end apply the coatings and

who have to check that the result meets their requirements.

The development in this field is in Sweden handled by the Central Research
Laboratory of the Swedish Paint and Varnish Industries in which the largest
paint manufacturers have an mterest. This laboratory has developed and s
using the test method emploved i the lacquer tensometer and has given
recommendations to the members associated with the laboratory regarding the
appheation of the method.  Alpha  has in colluboration with this resecarch
laboratory completed the design of the tensometer, g, 1, which is now heing

marketed,




Fig. 2 X 685
Principle diagram for test in lacquer
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Fig. 3 X 4799
Diagrams

showing the relationship between current and
depth of indentation for tests with lacquer
tensometer. The points of the diagrams indi-
cate the positions where it was possible to see
cracks in microscope.

Principle

In the tensometer a steel ball £ is pressed up against a horizontally clamperd
plate ¢ producing an indentation in the plate, The upper surface of the plate
15 coated with a thin film of the material which is to be tested. As the
indentation inereases, the lacquer film extends to cracking, The test plate is
firmly pressed agaimnst the hottom of a cup B containing an electrolvte. The
inside and bottom of this cup is rubber covered and electrically insulated from
the electrolyte and the test plate. The lacquer film will now act as an msulator
in a circuit between the electrolyte and the test plate. The cirewt, Fig. 2, also
contaims a power supply, Lo, transformer G giving 2 V', the millianumeter f{
and the platinum electrode . When cracks start to develope the insulation resist-
ance is reduced and the current in the circuit is checked on the ammeter, The
ball is pressed upwards by a serew fixed on wheel £, the latter being calibrated
to indicate the depth of the indentation. For routine tests the ndenting is
proceeded with until the ammeter reads 0.5 mA and the depth of the indentation
15 then a measure of the quality of the lacquer (ilm, I the depth of mndentation
and the corresponding current values are contimuously recorded during the
test the relationship between these values may be plotted in a diagram similar
to Fig. 3. On the diagrams shown in Fig, 3, which are typical, points have
heen indicated where cracks can be discovered by microscope, The electrical
indication method  is apparently  considerably  more sensitive. The results
obtained by visual inspection in microscope at 30 thies enlargement agree
throughout very well with those registered electrically. The depth of indentation
at which the first cracks become visible in the microscope comcides with the
region of the diagram where the current 15 showing a consulerable merease.
The eleetrical method of mdicating the origim and progress of the cracking
is preferably applied when more detatled mformation s requited regarding the

porosity, tensihility, cracking and adhesion of the filn

Application

The test is carried ont m the following way., The test plate is placed with
the Tilm layer upwards and underneath the electrolvie cup, which is pressed
against the plate and secured by the locking device D, The insulated cup is
filled with clectrolyte up to the plitinum electrode by means of a pipette with
rubber hall,



By turning the wheel slowly the steel ball is pressed against the plate until a
reathing is obtained on the ammeter, The meter =hould imitially he adjusted
for maximum sensitivity in order to discover the first small eracks, 1t <should
then he readjnsted to a mensuring range, which allows reading  without
readjusting up to the Tnghest vidues to be covered by the test. Before removing

the test plate the electrolyte as pumped out of the cup by means of the pipette,

It 15 also possible to nse the tensometer i conjunction with visual inspection
of the film durmg the test by placing @ microscope over the mdentation and
imspecting the eracks. Another method is to make a series of indentations to
different depths which afterwards are inspected, Tt can then be established
between which depths of indentation the cracking has commenced, These
methods will, however, as mentioned above never reach the same aceuracy

as the electrical method,

To obtiin wniforme and defimite test vresults o carbon steel plate of w0 special
quality should be used as a base for the pamt, This steel plate, which will
he supplicd on request, 15 0.3 mm thick and &0 omme wide and withstands an
mdentation depth of 8 e without breaking which is sufficient for the
magority of tests, The plate should be stored with care, as it must not show
anv signs of corrosion. The plate should he thoroughly degreased before use

with cellulose thinner or other degreasmg agent.

The thickness of the film should not exceed 0,03 nim as in certain cases thicker
films will give more variable results, Lacquers which dry by evaporation of
the solvent, c.g., nitro-cellulose lacquers, should not be tested carlier than
one week (preferably two weeks) after the apphication. Awrdrymng oil varnishes
should be left to dry at least two weeks, whereas for baking varnishes one or
two days will suftice. Test plates which are to be compared should, therefore,
be of the same age and have been subjected to the same treatment,

Suitable electrolyte is prepared hy disolving 44 grammes calcium chloride
terystals) and 14 grammes ferro chloride (ervstals) in 100 grammes water.
If this solution is used the addition of a wetting agent will not as a rule be
required. If, however, bad contact between the Tiquid and the film is suspected
owing to vartable results on identical test objects a wetting agent soluble
m water may he added,



M NEWS from

All Quarters of the World

International Trial Networks for

Semi-Automatic Tclcphonc Trattfic

Automatic  operation  of  telephone
traffic between different countrices has
for a long time been the subject of an
[nternational

Commnnttee

Commmittee

active mterest of  the

i‘l'lt‘]lhlﬂl'\' Consultative
(CCILEFy. As o resalt the
his worked out very detailed proposals
for mternational scme-automatic tele-
phone tratfic and have recommended
the telephone administrations to ciarry
out trials under actual working condi-
tions. Such trials are now m progress,
on the one hand m a Western Euro-
pean network and on the other in a
Scandinavian networlk. In the Western
European network a one-frequency as
\\'L'” as i

two-frequency  system 1

tested  for the signal  transmizsion
on the lines.

Amsterdam,

This network connects
London,
Zurich and Milan. Between Ziirich—
Milan the two-frequency system only
15 used.

Brussels, Paris,

The Scandinavian trial network em-
ﬁlln_\'». the twao-f1

juency system only

and contains three lines for each of

the traffic routes Stockholn—~Caopen-
hagen,  Stockholim—=0slo,  Stockholn

Helsimki Copenhagen—Oslo,
The fivst trials on this network were

carried out m January 1951 when
ciuipment  was completed  to enahle
automatic switching  from a trunk

operator mn (.IJ]II"|I1|,'['_""I_‘|1 dl';n;‘h[

through to subscribers in Stockholm,
The first eall
natiomal  svstem owas  terchanged
between Mr. N. E. Holmblad, En-
gineer-in-Chief at the General Diree-
Posts Telegraphs in
Copenhagen and Mr, Sven Norvdstrom.
Engincer-in-Chief of the Royal Board

over this new infer-

torate of and

of Swedish Telegraphs in Stockholn.
Most of the

Scandmavian

lines  between  the

capitals were actually

put mto operation in 1951, The trial
Helsinki was, however, not
autumn  of
From Copenhagen a line is connec-
ting Amsterdam joming, i fact, the
and  the
European networks,

traific to

~tarted  wntil  the

052,

Scandinavian Western

The cquipment in Stockholm, Tlelsinki

and  Copenhagen has been supplicd
by L M Ericsson and has  heen
Ill_'\l_'lllln'll m close rnnu|>n']';[1iu1] with

the telephone administrations m the
countries concerned. The trial installa-
tions are provided with a consider-
able devices for
the supervision of the traffic. The
observations are reported to CCIEF in
order to enable the experiences to be

number of control

icorporated i the recommendations
for further extensions.

By means of the svstem now in-
troduced an operator, m Copenhagen
obtam  connection
another of the

Scandimavian capitals by dialling the

for instance., can

with a subs=eriher

number of the required subscriber on

a key  set. 1= required
in  the called country to

establishing the connection. This senti-

No operator
assist in

antomatic operation results in shorter
witting tinte for the suhscribers and
I_']-I-G_L.L'ﬁ l_“’1‘|"i‘ll'1'-‘l1|[|\‘ eCononnes ]Illir [ll'.'
administrations as  the

takinge

i |_'|(_"| hone

number  of operators part is

reduced.
difficulties

In  ecase of  languase

hetween the operators and the sub
seriber the operator throws o special
Keyv connecting an assisting

called The

mihcates by this manmipuala-

aperator

i the country, callime

operator

tion  that the Enelish, French or
Gierman Languace 1s  desirable. For
the Scandimavian countries the con-

versation with the assisting operator

| B

a rule carried out in the language

of the ealled country,

The illustrations show: left switchboard

in Stockholm and above to the right
relay equipment.



L M Ericsson Installation for
the Stockholim New Undcrground

.t";\\'].!-l]‘\' anl l'll]]l|“i]'|.||!]_\' the Pl ers
are H'.‘||]-|un1'1|-r| tor the ]lf‘lll'tal'nlh il
the new Stockholm Undergronnd with
the assistance of  the moving

rus=h

stiar

cises which durmg hours are
running comtinuonslyv, In the dav-timwe
when traffie s s<lack, the passengers
starting the
by means of photoclectrie cells, These

are shown in the

are automatically StaLrs

hastration above

and  have been =upphed by 1. Al

Iriesson who have over 10 vears
experience i this field. One of the
first installations of this kind was the
moving stiarcase at Skans=en in Stock
This

starease, which = also controlled Dy

holm which 1= over 43 m long.

photo cells, was opened 1638,

The Underground 15 also provided
with  an extensive  alarm system
supplicd by Lo M Eriesson. Fach

lil']{t'[ Lo 1= ¢'||111]b]|1|] with comeealed
siegnal push hattons conveniently ac-

The picture above shows the photoelec-
tric system for the moving staircase in

the Underground station at Fridhemsplan.

cessible for the ticket attendant, who
can  sumnion the police i ]
The

over

ciase 0l
signals  are
control

cergency, alarm

tramsferred VI IOUS

hoarids,

. M Ericsson's Signal Company has

supplicd a fair amount of material
of ratlway engineering nature, Thus
the company has delivered all point
machines, all permanent signals, 1m-
cable

converters  for

pedance  connections,  cables,

Nttings.  frequency
1'l|1]\<'1'1‘[|]u‘ S0 (_'_\'\_'11“ o 75 i'_\'(.‘]l.'“ A.C

as owell as signal transformers,

The Toudspeakers fitted i the Under-
oronmdd carviages are also L, M Eries-
son products

heing  produced by

Svens=ka Radioakticholaget.

New Crossbar
Switch Exchange
in Holland

The Rotterdam telephone network was
during the war very badly damaged.
For one thmg two district exchanges
were bombed and  totally  destroyed,
For a few hack an extensive
huilding
ont and it 15 caleulated that the 115000
subscribers i the city will be con-
nected  to the automatic
during 1954, At the end of September
district
opened and with that the first cross-

Vers

program  has heen  carried

exchanges

one ol the exchinges  was
Lar switeh exchange i the Rotterdim
telephone district was put mto operi-
tion. The ilustration below shows the
director Mr. H.
Drees demonstrating the new system

telephone Merjer
for persons specially invited, The wall
tableau illustrated the civemit for the

first call.

Balancing
Machines for
Heavy Rotors

The range of halancimg machmes pro-
duced by L M Ericsson's Mitistru-
ment AR (Ermiy has recently heen
extended by
with a

two  types  for heavy
N um
1.000 and 3.000 ke and rotor diameters
o 1,000 anid mm  resp. The
machine of the larger type llustrated
to the left has recently heen delivered
to ASEA Visteras, where it is used
to halance rotors for railway motors,
A machine of the same type has also
heen shipped to the Swedish
wiys' central works in Orebro,

Totors \\'l']‘_‘.:ht ol

1,000

Rail-



The Brinell

tester which in
1905 was deli-
vered to Kohls-
walron Works.

The smaller picture
shows a modern
Brinell tester.

Fifty Years Hard
Work on Hardness

Some time agoa Brinell tester was sent
to AB Alpha for a mmor adjustment,

When the tester was amspected 1t wa
found  that it carried serial No, 2
IFrom old vecords 1t was Townd thit

it had been manutactured morgos sl
that it had been sold the same vear to
the Kohlswa Works, The cus
tonner stated that the tester had heen

[rom

im comstant use for almost Dty vears
not only i the laboratories but also
m various workshops.

About 1900 J. A,

a paper to the Swodish Engineering

Brinell presented

Society publisling the vesult of his m
vestigations regarding the Tardness ol
metals according to the methad which
s referrved toooas Badl test
and  which  has accepted s
<tandard

Mrinell's
been

for hardness testing.

g the followime vears Al .\]|=]l.‘1
designed o machime o cooperation
with Brimell and the first of these
were delivered in 19050 Alpha's Bri-
nell
over the world and the company s

testers  can now  be found  all
still as 30 vears ago the only Swedish
supplier of any importance i this

freld.

New Delivery of Vehicle Operated

Traftic Signals to Visteris

Ericsson Review No. 1.

twined a description of vehicle oper-

1951, con

ated progressive traffic signals devel-
oped by the Signal Company aml in-
stalled at four street crossings along
Stora Gatan in Viisteras. This system
hias now been in operation since May
1951 and has been workmg very sat-
isfactory indeed at the same time as
it has increased the trafiic capacity
and reduced accidents m the signal
operated area.

From the heginning the system was
planned for later extensions, At pre-
sent signal equipment for two strect
crossings are being delivered. They
are intended for cooperation with the
system earlier installed.

The installation of the new equipment
is estimated to he put into operation
during the first quarter of 1953, A
further
already planned.

extension of the svstem s

National Fair
at Tromsoe

Als Elektrisk
Conipenny cooperiting
akticholaget 1.
m the national fair at Tromsoe with
The
anel

Burcan, a4 Norwegian
'l'i'lvfiill-
M Friesson, took part

with

an mteresting exlubiation. fair

attracted  great  attention wils
visited ]l_\' 60,000 persons r]ul'in;_: the
12 days it open. Among  the
visitors were also o few Laplanders
who made acoquaimtance with modern
studying  the  exhibited
products thovoughly, The photographer
has above captural two Lapps at the

exhibition stand of Elektrisk Dureau.

Wils

engineering

The illustration below shows the traffic
signals at a few street crossings of Stora
Gatan, Visteras. In the foreground to the
left two light signal units mounted on an

iron pillar.




Centuries
and Seconds

\ncient and modern times

spectal  exhibition

are amply
'.|'|:||'---':|Ix<:\ at the
secomids 7, which has
heen arranged at Nordiska Museet in
Stockholm, Ingenious mechanical con-

“Centuries and

trivances from the 17th century are
ticking away side by side with robust
crandiather clocks and graceful man-
telpiece clocks, The development of
the clocks and watches through the
ages s completed by oa
tion ol the 1. M
clock, In the

Swedish " Miss

presenti-

Ericsson speaking
below  the
Ulvby.

Hlastration

Time”, Eva

1 standing at the side of the machine.
Twenty years ago her voice was re-
which sull are

l‘::1'||l'r[ 01 [|||_- 1||-l‘-.

supplyving the exact time.

The speaking clock, which was de-
signed by My, Curt Ahlberg at LM
Eriesson, transmits the time announce-
nicnts |.1'1\]‘|| (91§ ]I;L‘-i\‘ l'i‘{‘n1'111'|1 \\-r1'|1‘~.
which in combination supply a total
different
'Hh_' o \\'1;1'|]>‘. are ]\l]":llI\";I'.L]ihi(';illl\'

of KO0 tine  ndications,

round, flat dises i
the same way as with sound film pie-
tures and the transmission also takes
place by the same method as that vsed
on sound films.

recorded on six

Turkish Visit to the L M Ericsson

Main Factory

The director ceneral and the technical
PVTUT. i Ankara
visit to the

director of SO

time ago pand o VRN

factory at  AMidsommarkransen. The

photograph below  was taken i the
management dining room, where the
divector general My, Orhar Kubat 15

stting e the middle of the sofa and

to the vieht of him the technical di-

rector Mr. Enver Ozkal, On the other
sile of the director seneral s Alr.
Ihovell,  director for L A
and  Nr,
lund, chief engineer for the telephone
department. To  the

]l.;n—
Ericsson, Cornelins Berg-
extrente left s
Mr. Go Aberg, chief engimmeer for the
network department and standing Mr.
sven Ture Aberg, sales director,

¥ 1M

P 18

New Tclcphonc
Exc]langc in Brazil

At Nova Friburgo

situated Brazilian touvist vesort

the ]rl'.‘:]llil-'ll”_\
- the
automatie telephone exchange supphed
by L Al

operation, A few |];L'\'~. hefore the open-

Ericsson has been put into

g the ahove photograph was taken of
the front of the exchange premises in
an mterval in the work.

The Five Millionth

Telephone Instrument

As will follow from a separate articl

o page 1o0 m this issue a total ol

5 omillion telephone instruments have

now heen produced i the Swedish
. M Eriesson factories, In connec-
tiom wath this the emplovees  with
relations at the Karlskrona  factory

were mvited to o party where among
recently
shown which dealt

other things « completed

film was with the
[J]'ll:‘l]‘u'l:nu of

and which was

telephone  instruments
partly taken in the
The

final

Iearl -]-:]'I mi tactory .

shows the
|"]|_'| |]Ill Il-ll'

lustration
above mspection ol

m=trunient _'\',, 5. 000,000,



U.D.C. 621.395.721.5

PorsNER, S: Batiery Box for Portable Telephone Instruments, Ericsson

Rev. 29 (1952) No. 4 p. 121,

U.D.C. 621.317.39:667.61

Lacquer Tensometer. Ericsson Rev. 2¢ (1952) No. 4

pe

JonneREY, E

Pp. 122—124.

. The 'article describes the advan-

Telefonaktiebolaget L M Ericsson to be used
ment DPA 10—13. Previously a special dry

A battery box of transparent plastic material with place for two cylinder

cell battery was used for the power supply

batteries has been designed by
tages of the new design.

in the portable telephone instru

Paint and Varnish Industries has completed the development of the lacquer |

the tensibility and adhesion of paint

ing
Short description of the construction and function of the lacquer tensometer.

trument for testi

th pa‘nts and lacquers AB Alpha in cooperation with the Swedish Mechan- |
, an ins

In order to meet the requirements of instruments for testing surface finishing

wi

ical Trade Institute and the Central Research Laboratory of the Swedish

tensometer

U.D.C. 621.395.721(091)
Jonansson, H: Five Mullion Telephone Instruments. Ericsson Rev.
2g (1952) No. 4 pp. 100—T107.
Owing to the passing of the five million-mark during 1952 in the manu-

facture of telephone instruments a short summary is given of the develop-
ment of the L M Iiricsson telephone instruments,

U.D.C. 621.3I5.2I1.4

ABERG, G: Gas Control on Telephone Cables. Ericsson Rev. 29 (1952)
No. 4 pp. 108—T110.

The method of controlling the tightness of the sheathing in a telephone net-
work by the application of a continuous over-pressure to the cable has been
employed by numerous telephone administrations for many years past. In
the article a brief report is given on the method and how it was applied as
far back as the 1yzos by L M Ericsson to the installations in Mexico
together with the development of certain of the company's own methods,
and also special materials and tools. A description of the novel features
recently introduced in this branch.

U.D.C. 621.395.613.58%
SopErsTROM, Vi linproved Telephone Headset, Ericsson Rev, 29 (1952)
No. 4 p. 120.
The telephone headset, type RLF zo, described in Ericsson Review No.

3/1940, has been redesigned, The article describes the advantages of the
new design,




EUROPE

Danmark

L M Ericsson A/S Kabenhavn ¥, Trom-
mesalen 5, tel: C 3438, igm:
ericsson-kebenhavn

Telefon Fabrik Automalic A/S Keben-
havn K, Amaliegade 7, tel: C 5188,
tgm: automatic-kebenhavn

Dansk Signal Industri A(S Kebenhavn-
Vanlose, Skalbakken 10, tel: DA
6346, tgm: signaler-kebenhavn

Deutschland

Ericsson Verkaufsgesellschaft m. b, H.
Frankfurt am Main 5, Holbeinstrasse
41, tel: 65783, tgm: erictel-frank-
furtmain

Espafia

Cla Espafiola Ericsson, 5. A. Madrid,
Conde de Xiquena 13, fel: 31 53 03,
tgm: ericsson-madrid

France

Société des Téléphones Ericsson Co-
lambes (Seine), Boulevard de la Fin-
lande, tel: CHA 35-00, tgm: erics-
son-colombes-seine
Paris 17e, 147 Rue de Courcelles,
tel: Carnol %5-30, tgm: eric-paris

Société Cinéric Paris 20e, 111 Rue Vil-
liers de I'lsle Adam, tel: Ménilmon-
fant 87-51, Ygm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Lid, Lon-
don, W. €. |, 329 High Holborn, 1el:
Holborn 1092, tgm: teleric-london

Production Centrol (Ericsson) Lid.
London, W. C. I, 329 High Holborn,
tel: Holbarn 1092, 1gm: producirol
halb-london

ftalia

Setemer, Soc. per Az. Milane, Via dei
Giardini 7, tel: 62241, 1gm:
setemer-milano

SIELTE, Soc. per Az. — Societd Im-
pianti Elelirici e Telefonici Sistema
Ericsson Roma, C. P, 4024 A, tel:
780221, tam: sielte-roma

F. A.T. M, E. Soc. per Az, — Fabbrica
Apparecchi Telefonici e Materiale

EVUROPE

Belgigue

Elactricité el Mécanigue Suédoises
Eruxelles, 56 Rue de Stassart, tel:
111416, tgm: electrosuede-
bruxelles

Gréca

»ETEP», 5. A. Athépes, 41 Rue WV.
Churchill, tel: 31 211, tgm: ageter-
athenes

Ireland

E. C. Handcock, Lid. Dublin, C S,
Handcock House, 17 Fleet Street,

tel: 76534, 1gm: forward-dublin

island

Johan Rénning H/F Reykjavik, P, O.B.
883, tel: 4320, tgm: rénning-
reykjavik

Portugal

Sociedade Herrmann, Lida. Lisboa,
Calgada do Lavra 6, tel: 23168,
tgm: lavra-lisboa

Schweiz

RIBAG — L M Ericsson Generalver-
tretung Basel 9, Turkheimersirasse
48, tel: (061) 38925, tgm: ribag-
basel

ASIA

Burma

Yulecan Trading Co. Ltd. Rangoon,
P.0O.B. 581, tel: 5.878,1gm:suecia-
rangoon

China

The Ekman Foreign Agencies Lid.
Shapghai, P.O.B. 855, tel: 16242-3,
tgm: ekmans-shanghai

Hongkong

The Swedish Trading Co. Lid, Hong-
kong, Prince’s Building, lce House
Street, tgm: swedetrade-hongkong

lrag

Swedish Oriental Company AB
Bagdod, Mustansir Street, 5A/38, fel:
84819, 1gm: swedeorient-bagdad

The Ericsson Group

ASSOCIATED AND CO-OPERATING ENTERPRISES

Eletirico »Brevetti Ericsson» Roma,
C. P. 4025 A, tel: 780021, 1gm:
fatme-roma

S.E.T. Soc. per Az. — Socield Esercizi
Telefonici Napoli, C. P, C. 20833,
tel: 50000, tgm: set-napoli

Nederland

Ericsson Telefoon-Maatschappij, N.V.
Rijen (N. Br.), tel: 344, tgm: erictel-
rijen
den Haag—Scheveningen, Gevers
Deynootplein 30, tel: 557470, tgm:
erictel-haag

MNorge

A[S Elektrisk Bureau Oslo, P. B. Mj
2214, tel: Centralbord 461820,
tam: elekiriken-oslo

AlS Indusirikentroll Oslo, Tealergaten
12, tel: 33 50 B5, tgm: indiroll-oslo

AJS HMorsk Kabelfabrik Drammen,
tel: 42 21 02, tgm: kabel-drammen

Suomi

O/Y LM Ericsson AJB  Helsinki,
Fabianinkatu &, tel: 201 41, tgm:
ericssons-helsinki

Sverige

Telefonaktiebolaget
Stockholm 32, tel:
telefonbolaget

AB Alpha Sundbyberg, tel: 28 26 00,
fgm: aktiealpha

AB Ermex Solpa, tel: 27 27 25, tgm:
elock

AB Rifa Ulvsunda, tel: 26 26 10, tgm:
elrifa

AB Svenska Elektronrér Stockhalm 20,
1el: 44 03 05, tgm: elecironics

L M Ericssons Driflikontrollaktiebolag
Solna, tel: 27 27 25, 1gm: powers

L M Ericssons Svenska Férsdljnings-
aktiebolag Stockholm, Kungsgatan
33, tel: 22 31 00, 1gm: ellem

L M Ericssons Matinstrumentakiiebo-
lag Ulvsunda, tel: 2626 00, tgm:
elmix

L M Ericssons Signalaktiebolag Stock-
holm 9, fel: 19 01 20, tgm: signal-

LM  Ericsson
15 00 00, tgm:

Mexikanska Telefonaktiebolaget
Ericsson Stockholm 32, tel: 19 00 00,
tgm: mexikan

Sieverts Kabelverk Sundbyberg, ftel:
28 28 60, tgm: sievertsfabrik

Svenska Radicaktiebolaget Stockholm,
Alstrémergatan 12, fel: 22 31 40,
lgm: svenskradio

ASIA
India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P. O. B, 2324, reg.
mail: Colcutte 22, 5 Commissarial
Road, P. O. Hastings, tel: South
2165, 1gm: inderic-calcutla

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bandung, Djalan Dago 151,
tel: S 707, tgm: javeric-bandung

AMERICA
Argentina

Cla Sudamericana de Teléfonos L M
Ericsson S. A. Buenos Aires, Bel-
grano 894, tel: 332071, tgm:
ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano B%4, tel: 332071, tgm:
carlefe-buenosaires

Cla Argentina de Teléfonos S. A,
Buenos Aires, Perd 263, tel: 305011,
1gm: cecea-buenosaires

Cla Enfrerriana de Telélonos S. A,
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cia Comercial de Administracién
S. A. Buenos Aires, Perd 263, tel:
305011, 1gm: cecea-buenosaires

Industrias Eléctricas de Quilmes 5. A,
Quilmes FCNGR, Eva Perdn 1090,
tel: 203-2775, tgm: indelqui-bue-
nosaires

Brasil

Ericsson do Bresil Comércio e In-
dustria 5. A, Rio de laneiro, C. P
3601, tel: 43-0990, tgm: ericsson-

bolaget riodejaneiro
AGENCIES
Iran Tirkiye

Irano Swedish Company AB Teheran,
Khiabané Sevome Esfand No. 201,
tel: 36761, tgm:iranoswede-teheran

Israel

les. Muller, A. & M. Haoifa, P. O, B.
243, 1el: 3160, tgm: mullersen-haifa

Japan

Gadelius Co, Ltd. Tokyo, Shiba Park
7, SKF-Building, Minato-ku, 1gm:
goticus-takyo

Jordan

H. L. Larsson & Sons Ltd. Levant
Amman, P.O. B, 647, 1gm: larson-
hus-amman

Liban

Swedish Levant Trading Beyrouth,
P.O.B. 931, tel: 61-42, tgm: skefko-
beyrouth

Malaya

Thoresen & Co, {Malaya) Lid. Singa-
pore, P.O.B. 653, tel. 6818, tgm:
thoresenco-singapore

Morth Borneo

Theoresen & Co. (Borneo) Lid. Sanda-
kan, P. O. B. 44, tgm: thoresen-san-
dakan

Pakistan

Vulcan Trading Co. (Pakistan) Lid.
Karachi 2, P. O. B. 200, fei: 2506,
tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Manila,

. O. B. 125, tel: 3-37-53, 1gm:
koppelrail-manila

Saudi Arabia

Mohamed Fazil Abdullah  Arab
Jeddah, P.O.B. 39, tgm: arab-jeddah
Syrie

Georgiades, Moussa & Cie Damas,
Rue Ghassan Harika, tel: 10289

Thailand

Thoresen & Co. (Bangkok) Ltd. Bang-
kok, (Radio and Electric Appliances
Dept.) Wa! Yanawa, fel: 30730,
tgm: thoresen-bangkok

Genel Sanayi Techizati T. A, O.
Istanbul, P. K. Galata 1455, tel:
44510, tgm: telotomalt-istanbul

AFRICA

British East Africa

R. W. Ketchley Engineering Lid.
Nairobi, Kenya, P. O. B, 5182, tel:
3230, tgm: bonzl-nairobi

Egypt

Swedish Industries Cairo, P. O. B,
1722, tel: 51408, tgm: ecoproduct-
cairo

Ethiopia

Swedish Ethiopian Company Addis
Abeba, P. O.B. 264, tel: 1447, tgm:
eliocomp-addisabeba

Mogambique

). Martins Marques Lourengo Marques,
P. O. B. 456, tel: 5953, tgm: tins-
marques-lourengomarques

Tangier

Elcor S.A.Tangier, Francisco Vitoria 4,
tel: 2220, tgm: elcor-fangier

Union of South Africa and Rho-
desia

Reunert & Lenz, Ltd. Johannesburg,

B. 92, tel: 33-5201, tgm:
rockdrill-johannesburg

AMERICA

Bolivia

Johansson & Cla, 5. A. Lla
Casilla 678, tel: 2700, tgm:
iochansson-lapaz

Costa Rica

Tropical Commission Co. San José,
Apartado 661, tel: 3432, tgm:
froco-sanjose

Curagao N, W. 1.

5. E. L. Maduro & Sons, Inc. Curagao,
P.O.B. 172, tel: 1200, tgm: ma-
durosons-curagao

Ecuador

lven Bohman & Co. Guoyaquil,
Casilla 1317, tel: Centro 208, 1gm:
boman-guayaquil

Paz,

Esanite, Sthim &)

$%o Poulo C. P. 5677, tgm: ericsson-
saopaulo

Empresa Sul Americana de Telelones
S. A. Rio de Janeiro, C. P. 4684, tel:
43-0990, tgm: emsulatel-riode-
janeiro

Chile

Cla Ericsson de Chile 5. A, Santiago,
Casilla 2118, tel: B6025, tgm:
ericsson-sanfiagodechile

Colombia

Cia Ericsson Litda. Bogotd, Apartado
Aéreo 4052, ftel: 11-100, tgm:
ericsson-bogota

Meéxico

Cla Comercial Ericsson S. A, México
D. F., Aparfadoe 9958, tel: 1B-12-14,
tgm: coeric-mexicocity

Teléfonos de México 5. A, Méxice D.F.,
Pasco de la Reforma 107 bis, tel:
21-91-00, tgm: felmex-mexicocity

Peru

Cla Ericsson 5. A. Lima, Apartado
2982, tel: 34941, 1gm: ericsson-lima

Soc. Telefénica del Perd, 5. A,

Arequipa, Casilla de Correa 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
tion New York 7, N. Y., 100 Park
Avenue, tel: Murray Hill 5-4030,
tam: erictel-newyork

The Morth Electric Mg, Co. Galion,
Ohia, tel: 24201, tgm: norlhphone-
galienchio

Uruguay

Cila Ericsson S. A. Montevideo, Uru-
guay 1258, tel: B 4433, 1tgm:
ericsson-monfevideo

Venezuela

Cia Anénima Ericsson Caracas,

Apartado 3548, tel: 57447, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Australia

L M Ericsson Telephone Co. Ply, Ltd.
Melbourpe C 1 (Victoria), Kelvin Hall
55 Collins Place, tel: Cen. 5646, tgm:;

ericmel-melbourne

Guatemala

Nils Pira, Guatemala City, Aparlado
36, 1el. 3311, tgm: nilspira-guate-
mala

Haiti

F. Georges Maudé Port au Prince,
P.O.B. A 147

Honduras

Cla de Comisiones Inter-Americana,
S. A.Tegucigalpe D. C., P.O.B. 114,
tel: 15-63, tgm: inter-tegucigalpa

Micaragua

J. R. E. Tefel & Co. Ltd. Managua,
Apartado 24, tel: 387-1169, 1gm:
fefelto-managua

Panama
Productes Mundiales, 5. A. Panama,
R. P., P. O. B. 2017, tgm: mundi-

panama

Paraguay

H. Petersen S. R.L. Asuncién, Casilla
592, tel; 268, tgm: pargtrade-asun-
cién. (Agent of Cla Sudamericana
de Teléfonos L M Ericsson 5. A.
Buenos Aires)

El Salvador

Dada-Dada & Co. San Salvador,
Apariado 274, tel: 48 60,tgm: dada-
sansalvador

Surinam

C. Kersten & Co. M. V. Paramaribae,
P.©.B. 216, tel: 125, tgm: kersien-
paramaribo

Venezuela

Electro-Industrial »Halven», ©O. L.
Halvorssen C. A. Caracas, Apar-
tado 808, tel: 53848, tgm: halven-
caracas

AUSTRALIA & OCEANIA

New Zealand

ASEA Electric (N Z) Ltd. Wellington
C. I, Huddart Parker Building,
tel: 42086, tgm: aseaburd-welling-
ton



