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Conference Telephone, Type DYA

G THAMES, TELEFOMNAKTIEBOLAGET LM ERICSSON, STOCKHOLM

Fig. 1 X 6470
Main station DYA 1025 with telephone
instrument DBH 2502
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U.DnC. b1 305097
The conference telephone is commanding ever greater appreciation for the facility il
gives of rapid direct communication befween those persons in a concern whose daily
work requires them tho be able to contact each other quickly. For many years now
LM Ericsson have included in their production a conference telephone of very aftrac-

tive construction, for which there is an increasingly lively demand.

Nevertheless, business executives and office managers, recognising the great merits of
these installations and the facilities they offer for more efficient internal communica-
tions, have expressed a desire for equipment adapted to smaller installations and for

installations tha! can cover more extensive duties in large concerns.

In view of this demand, Telefonaktiebolaget L M Ericsson have endowed the market
with yet another conference telephone, The traffic facilities, operation and construc-

tion are described in the following articlz.

The new conference telephone, which has been allotted the type designation
F7V A, comsists mainly of a key bhase on which the telephone anstroment s

placed. Fig. roand a relay set. Generally the main mstrument 15 also Turnished

with micraphone, londspeaker and amplifier, see g, 2,

Traffic Facilities

The system has been designed both as regards diagrimatical and mechanical

respects in such a way as to meet the most varying requirements with regard to
traffic facihties. This flexibility i the svstem makes it possible for any con-
cern to acquire a conference telephone suited to its particular form of organ-
ization. As, moreover, the lines may be made comparatively long, communica-

tion can he established between premises scattered over an extensive ared,

(Further details under Circnit neleoork, page 140,




Fig. 2 X 6480
Conference telephone

Left to right: loudspeaker, main station with te-
lephone instrument, microphene

Fig 3 X 7554

Block diagrams of conference telephone

installations in some different combina-

tions

A installation with ene main stalion and a maxi-
mum of 15 sub-stations

B the installation contains main and sub-instru-
ments connected to one or more main stations;
to every main station max. 15 main and sub-
stations can be connected. Two of the main
«fatizns ara connéct:d !o atelephone exchange.

C the installation contains manager's table, main
and sub-stations certain of which are con-
nected to a felephone exchange. To every
main instrument @ max. of 15 manager’s ta-
bles, main instruments and sub-instruments can
be connected,

A

The block diagrams, Fig. 3, show some different tvpes of installations. The
diagram to the right of the figure, however, in 1o way represents any upper
Hmit to the size of an installation, and it is possible to arrange installations

of considerably larger scope without difficulty.

An anstallation may consist of only one mam station and a number of sub-
stations, though the main station may also be part of a large installation of
which 1t only constitutes an mtegral part. In the larger mstallation the man
station may have connection to sub-stations, other mwain stations and manager’s
table, tvpe ALCY, Figo 4.

The installations may be entirely mternal or all or some of the mam stations
may be connected to a private branch exchange or to the public exchange, For
imstance, the Swedish Roval Telegraph Admuonstration has approved the con-
ference telephone, type D14 (as previously they approved tvpe ALC) for
connection to the national telephone svstem for manual or automatic CB
operation.

I The conference telephone tyvpe ALEC was described an Ericsson Review No,
4/t945. Since that description was wrnitten the manager’s tables tvpe AEC 1015,
have been partially re-designed and now have the tvpe designation AEC zoo.
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Fig. 4
Manager's table
left: AEC 2000 for max.

for max. 30 lines

Flg. S
Main station

with microphone—loudspeaker and cornectzd ta

telephone exchange
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X 7561

20 lines, right: AEC 2001

X 6465

Operation

An installation as per Fig. 5 is provided with complete loudspeaker telephone
cquipment and 15 connected to a branch exchange. In this case all calls, even
it estabhshed by the switchboard, are carried on over the mucrophone and loud-
speaker which are conneeted in simultancously. No talk-listen switch, restricting
freedom of movement when talking, need therefore be employed. Nor is an

ccho suppressor required which allows speech only one way at a time.

11 at any time it is desired that other persons in the room should not hear
what 15 said at the mam station, 1t is possible — even while speech s pro-
ceeding — to switch over to the handset and carry on the conversation i
the usual manner. The microphone—Iloudspeaker 15 then automatically shunted.
[t 15 also possible to switeh over from the handset to the nuerophone—Iloud-

speaker during a call.

The mam station may also be entirely without amplifier equipment and have
only a telephone instrument, see Fig. 6. Such an installation will be entirely

local and have no connection whatever to a switchboaril.
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Fig. & X 6166
Main station

with telephone instrument only
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Fig. 7 X 4655
Block diagram of call to extension

When one of the main station's buttons K is
depressed the telephone instrument and ampli-
fier are switched over to the extension line by
the relay st R. The bell B is connected for re-
ceiving calls from the exchange.

amplifier

switch

bell

sub-station

main station key

left-hand button of lelephone instrument
loudspeaker

microphone

relay set

telephone exchange
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All calls are secret, ioe., nohady can listen in on g conversation unless he his
been connected fo the main station, At this station it s always possible to note
the number of lines mm connection, For each connected line there 1s a corre-
sponding lamp with a numbered lens, which lights up when the mstrument

at the other end of the line is connected in,

A call from the mam mstrument is made by pressing to the bottom (ringing
positicn) the key corresponding to the wanted sub-station. A buzzer sounds
in the sub-station as long as the main instrument key 1s kept depressed. \When
the key is released a spring carries it back to its muddle position ( speaking
position) and when the sub-station answers the lamp corresponding to the
depressed key hights up. At the same time the pilot lanp i the microphone
is thlt,‘tl.

At the close of the conversation the key is drawn out and when the sub-
mstrument’s handset is replaced the lamp goes out. I the lamp is stll burning
after the call 15 concluded this indicates that the sub-station handset has not
been replaced. (When a key is pressed in, it turns and one can see from

the position of the white line on the key that the key has heen pressed.)

When the handset of a sub-station s Lifted the light m the mam mstrument
corresponding to that sub-station lights up. Then, when the spring key on the
sub-station s depressed, the buzzer of the main station sounds. To prevent
madvertent calls no signal can be transmitted from the sub-station until the
handset has been hifted. The buzzer stops and the call 1= answered when the
key on the mam station s pressed .

Calls hetween two main stations proceed i the same way as described above.
Immediately a mam station is called by another maim station the corresponding
lamps light up in both instruments and they remain alight until both keys have
agam been drawn out.

When a manager's table is called there 15 no need to hold the key down m the
ringing position. No matter how long the kev is held pressed in that position
only cne signal sounds in the manager’s table, The lamp corresponding to the
line lights up i the table and when the switch is pressed down the connection i=
established. When a call is imitiated from a manager's table the called station’s
key is pressed down, this causing an intermittent ring signal to be sent out to the
main station, while the latter’s call lamp is simultaneously switehed on, The
corresponding lamp at the manager’s table also lights up as soom as the called
main station answers, As in the previous case the lamps are extinguished only
when both key and button have been reset.

5



Microphone loudspeaker
The butten LK of the telephane instrument s
depressed

Conversation is carried on over the switch AS
Fig. 8 X 4657
Block diagram of calls over the telephone
exchange

A amplifier
AS switch
B bell

E sub-station

HC holding resistance

K. main station key

LK left-hand butten of telephone instrument
LS loudspeaker

M microphone

R relay set

X telephone exchange

Microphone—loudspeaker

A

(R&3

Handset

Fig. 9 X 4ud6

Block diagram of inquiry

The main station makes an inquiry to extension
E. The call over the exchange is held by the
holding resistance HC and the bell B s recon-
nected in case of a call from the switchboard
operalor.

Designations, see Fig. B
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I call fram the manager's table receives no answer, it is possible to send out
from the table a holling marking by throwing up the switch, which lights the
calling Lunp of the mumager’s table in the maim station, The ealled subseriber
will then see on returning to his instrument that he s owanted to call the

manager’s table.

Marking can also be arranged from a main station to a sub-station if the sub-
station 1s provided with a marking relay (see under Marking Relay, page 11).
With the main stations that are connected to a PBX, i ¢, have complete loud-
speaker telephone equipment, a call is mitiated via the PBX by first depressing
the instrument’s left-hand key and, after receiving dialling tone, dialling the
number m the usual way, I m addition the right-hand key is depressed stronger
amplification of the incoming speech is obtained, which may be necessary, as
in the ease of long distance calls, When the call is finished, only the middle
key necds to he depressed a moment and the eall is disconnected. Return to

normal amplification i obtamed by depressing the left-hand kev an stant.

Incoming calls via the PBX are initiated by means of a bell in the usual way.
The telephone mstrument’s left-hand key s depressed on answering the call,
I i the course of such a call, there is need o make an inguiry of one of the
extensions to the main station, one simply presses the key for the sand extension,
When the extension answers the lme to the PBN is hell and there is no

possibility of listening to the conversation between the main station and the
extension. At the end of the inquiry the key is again drawn out and the con-
versation via the 'BX can be resumed,

A numher of extensions can be comnected simultancously for conference, All
these are then connected for conversation among  themselves and with the

i station.

Construction

Unlike the conference telephone, type A EC, where all the necessary equipment
is located in the manager's table itself, the various components of the new con-
ference tL‘I\']IhHllL‘ constitute separate units which are fixed nL‘]l;L!‘:LtL'f_\' on the
wall, at the hack of a telephone table or other convenient spot. The equipment
for a main station consists in simiple cases of a key base with a telephone
instrument placed on it and a relay set. The greater the demands that are
subsequently placed on the installation the larger the number of devices re-
quired. Thus, for example, if the installition is to he connected to a PBX,
amplifiers will be required as will also microphone, loudspeaker and signalling
devices,

This means that the most complete installation takes up a certain amount of
wall space. but on the other hand each installation will only comprise the equip-
ment indispensable to meet the demands placed on it. This construction with
separate units enables the most varying requirements in respect of the instal-

lation's operation to be satisfied.

Main Stations

The key base. Fig. 1o and 11, is available with terminals for 5, 10 and 13
extensions, and those for 5 aml 10 extensions may in addition be furnished
with a row of keys for engaged and service signals. The different key bases

have the specification numbers stated in the table helow,

Article number Number of Engaged and service

Fxtentions sianals
DYA 1018 5 without
YA 1022 3 with
DYA 10235 1o without
DYA 1032 10 with
YA 1033 15 without



Fig. 10
Main stations

for extensions only | left; DYA 1018; centre: DYA
1025: right: DYA 1033

Fig. 11 X 6472
Main stations

for extensions and engaged and service signals;

left: DYA 1022: right: DYA 1032

The keys are arranged in one to three rows one above the other, these being

stigeerad so that the keys are easily aecessible and more casily read.

To the right of each extension key there s a corresponding call Tamp provided

with the number corresponding to the number of the extension,

The case of the main station s of green enmmeliod sheet metal, The top of
this case has holes to take the feet of the telephone instrument, ensuring very

steady Tixing to the key-hase.

The main station s furnished with a terminal box equipped with screw ter-

minals to which the station is connected by means of a 2.5 m (8 ft) long flex cord.

Relay Set

Each main station has a relay set KFB 1503, Fig. 12, which, m addition to
relays for switching and current feed, also contains signal devices, connecting
jacks for telephone instrument and amplifier and finally a terminal block for

connection of signal repeater and various circuits,

Amplifier

The amphifier, see Fig. 13, is connected direet to the electric mains via a wall
socket and is independent of the nature of the maims current. It 15 adjustable
for voltages 1ro—130 V. 135—150 V oand 220 V. The current can be cut off
by the switch on the front of the amplifier. The lamp at the right of the switch

lights when the current 1s on.

The amphiier — a balanced z-way amplitier with one amplhification stage for
cich microphone and loudspeaker circuit — is provided with ordinary radio
receiving valves, these being stand-by conmected when the amplifier is not in use.
In this way the life of the valves is lengthened and the power consumption is

reduced, while the wnplifier 1s always ready for immediate wse. The wnplifier

PREB 1303 15 used for all local installations and for those main stations that
are connected to 24 V PBX systems with joo + joo ohm feeding coils or systems
with other working voltages and feeding coils which give the same maximum feed
current to the telephone instruoment’s transmitter. We can also supply relay sets as
also telephone mstroments for connection to PEX with other feed conditions




Fig. 12
Relay set KFB 1503

with cover removed

Fig. 13
Amplifier ZGA 1005

right with cover removed
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1= provided with protectors (with a spare set available mside the case) and
mogeneral 1t is made to comply with the latest stipulations of the Swedish
Electrical Control Institute, A more detailed description of the amplifier will
be found m Erncsson Review No. 3/1043.

The same amplifier 1s employed for the L N Ericsson conference telephone
with manager’s table, type AEC, |]il-1-t'1'ing only from the loudspeaker telephone
amplifier only in that the latter has @ connecting cord and a 2o-point plug for

comnection to relay set KFB 1503

Microphone and Loudspeaker

Microphone and loudspeaker, Fig. 14, are mounted in polished cases of wood

andd are of the same construction as for L M Ercsson's lowdspeaker telephone.

The mierophone 15 furnished with a pilot lamp which shines when the miero-
phone 1s connected, A detatled description of microphone and lowdspeaker will

be found in Ericsson Review No, 3 1045.

Telephone Instruments for the Main Station

For mstallations with connection to a PBXY, subseribers sets DRI 2p02 are
used for BN switchboards and f”f"l’fl 2502 for PABN switchboards, As 1y
he scen from Fig. 15 these mstruments differ from ordinary mstruments only
by the presence of three push buttons m the upper part of the case, for the
operation of the amplification equipment when talking via the PBXN. Con-
nection is made direct to the relay set AFB 1303 vii a 2o-point plug.

The same telephone instrument is used tgether with manager’s table AEC Zon

FFor amtercom mstallations without amplifier cqmpment, telephone instruments
DEH aoor, see Fig, 13 left, are employed.

Sub-stations

The subi-stations, see Fig. 10, are provided with i signal button for calling the

main anstrument. The signal hutton only acts when the handset is lifted.

Instrument with one Circuit to the Main Station

This mstrument s fitted with buzzer for call from the mam station.

Instrument with Circuits to two Main Stations

This mstrument has three buttons, the nuddle one being a signal button and

the two others belonging to the respective main station loops. An incoming

' See note ' on previous page
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Fig. 14 X 6474
Microphone RLC 1001 (left) and loud-
speaker RLE 1001 (right)

Fig. 15 X 7857
Telephone instruments for the main stations
left: DBH 6001 for local installations: centre:

DBH 2402 for manual CB system; right: DBH
2502 for automatic CB system

call 15 answered when the answering button is pressed. To show which main
statton 1s calling, the two circuits have different signal devices; one has a

huzzer and the other a hell,

Call to a main station is made by pressing the key for the wanted station and
preferably also the sienal key as well. When the keys are released the circuit
key remains down, while the signal key 1s moved up by spring action and the
signal stops. If a call is to be made to one main station immediately following
i call to the other station, however, it is not necessary to replace the handset
tirst. Instead the required station button can be depressed, whereupon the other

kev s released and its station disconnected,

The sub-station cannot connect i the two mam stations together, [f conference
15 to take place between the mam stations and the sub-station, connection 1=
made between the two maimn stations and between one of them and the sub-

station.

A eall proceeding hetween one main station and a sub-station can thus not he

listened to inadvertently from another main station.

Signal Devices

In the relay set AFB 13503 there is a signal device (huzzer) which signals the
calls coming from sub-stations and manager’s table. For calls from other main

stations, however, a separate signal device must he emploved, According to the

number of main stattons connected the sienal devices Tisted below are wsed:




Fig 16 X 6475
Sub-stations

left: DEK 1102 for one extension; right: DEH
2911 for 2 extensions

Number of mamn

mstruments

s1ienal device

connected Article number Fig
T KLIY 1oos g
2—3 Ix1.I} oot 18
5—8 IKL1Y ooz 15

For a mam station connected tooa 1

for stignalling from the PBX.

Signal Repeater

WX the bell NL.A' 22y,

1,

2,

1]

An installation which is comnected to o 'BX with pertodical ringing signal

Fig. 17 wanpa can be cqmpped with a signal repeater,

Bell KLD 1005 over to another mstrument if the call

which automatically connects the signal

1s not answered m g ogven time, In ths

way the calling subseriber can get an answer to his call and give or receive

the message he wishes,

Far an meoming call, the first two

=

sigitals sound in the main station only,

The third and subsequent signals are heard in both the mam instrument and

the other one, wned the eall can also he answered by the latter, Onee a signal

has thus been repeated, the fivst signal in a succeeding call

O
JERLE

At once

(6]

Fia. 18 : : i . ) } .
9 57 the sub-station. Not until after the man station has again come into use s

Bell, type KLD 900
left: KLD 9001; centre: KLD 9002; right: with

cover

to hsten m oon the maan station’s calls fronm the sub-=tation.

the signal repeater restored and the sub-station disconnected, 1t is not possible




Fig. 19
Signal repeater KFB 1001

right: with cover removed

X 600G

Fig. 20
Bell KLA 2124

Fig. 21
Marking relay KFB 1211

right: with cover remeved

X 1662

X 6477

The signal repeater, 1. 19, has the same mechanical construction as the
signal repeater deseribed in Friesson Review, Special Number 1435, but differs
in its interconnection, The signal repeater KFR roor, besides the above-described
cases, can only be used mm conjunction with L A Ericsson’s loudspeaker and
manager's table type AEC.

Marking Relay

In the case of secretaries, doorkeepers and other emplovees who are often
compelled to leave their posts, it 1s advisable to provide the sub-station with
a marking relay, Fig. 210 which marks any calls during their absence. It is
convenient for the person at the main station to be spared having to ring
repeatedly without receiving an answer. He only needs to call such a sub-
station once and if he does not receve an answer he can calmly await a call
from that station, as the called person will see immediately on returning that
he 1s wanted to ring the main station.

When the sub-station is called a lamp is lit in the marking relay and this
remains it until the sub-station handset s raised.

11
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Fig. 22 X J668

Wall indicator board

left; type KMNH 830 for external maunting, right,
type KNH 940 for flush mounting. The signal
texts can be supplied in any language desired.

Fig. 23

Key row on main station

X B471

The upper row contains keys for engaged and
service signals. The lower row contains keys and
lamps for five extensions.

12

The markmmg relay, which consists of a double relav with mechanical holiling

and electric restoration and a lmp, 15 set up on the wall close to the sub-station,

Engaged and Service Signals

PHONING marking may be connected to any man station. The  s<ignal
text or signal lamp set up outside the door prevents the person telephoning
irom being disturbed by people coming mto the room, Callers are asked 1o
witit outside — i visitor cannot i any case be attended to betore the telephone
conversation 15 tnished and he is spared the vncomtortable feeling of entering

aned disturbing o call which may be mportant or even strictly confudential.

Wall indicator boards with ENGAGED, WAIT and COME IN signals, Fig. 22,
set up outside the doors can be connected to the main stations 1A 022 and
DY A 1032, As may be seen on Fig, 23 there are O press buttons of which the
4 ta the rnght have spring resoration and the two to the leit have lockmg
when pressed, whereupon the pilot Tamp alongside shines, Reckoning from left

to right, the buttons have the tollowmg functions:

ENGAGED signal (with red pilot lTamp)

Permanent COME IN signal Cwith white pilot Tamp)

Momentary COME IN signal with buzzer

WAIT signal (which also hights up during telephoning )

The remaining two buttons may he used for calling a secretary and a messenger.,

The buzzer which sounds when a wisitor presses the bhutton outside the door
has a tone that 15 distinet from the other signal devices. The buzzer s fitted

m the connecting hox of the mam instrument.

As may be seen from the dhagram, Fig. 24, the WAIT and the permanent
COME IN signals are disconmected when the ENGAGIED signal button is

I]‘{"‘"‘-R'l]-
I




Fig. 24 X 6484
Diagram of engaged and service signal
installation

Fig. 25 X 6479
Wall terminal

with cover removed; fthe number of terminal
blocks varies with the number of extensions af

the main station

Secre-
tary

e (18 fn [ [ f

Engaged Come in Come in Wait Service

i
==

(™ Y

— -— -_—
Wait En- Come in Secre- Service
(phoning) gage tary

Owing to the arrangement of the diagram, most signal mstallations of other
makes than LA Ericsson’s can be connected to the mam instrument, =o that

existing signal installations may be employed without madification,

Line Network

The wall terminal of the main mstrument contains all necessary ternumal
serews for connecting up the network, Figo 230 For large mstallations it s
most often advisable to use dispersion hoxes as well, or possibly a simple cross

connection panel.

Junction Circuits

Junction circuits i this connection mean circwits hetween two main stations
or between main station and manager's table, The number of junction circuits
that can be connected to o main station 1s equal to the namber of circuits
available i it. With a manager’s table, however, the number of eireuits that
can be conmected 1= smaller than the console’s maximum capacity (18 anid 23
Junction cirenits can be connected to munager’s tables tvpe AL C 200 for a

maximum of 20 and 30 circuits respectively ),

A Junction cireuit from a main station must he provided with a repeater, sce

F

26, The repeaters are, for circunt
between main station and mam station = K 5B 1504, and

between mam station and manager's table = KB 13505,

The repeater may be inserted at any point in the circuit where it is most

convenient 1 order to suit local conditions,

13



Fig. 26
Repeaters
left: KFB 1504 right: KFB 1505

14
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Number of conductors per circuit and maximum line resistance

Highest permissible

Circuit between | Number length
] : e T =
main instrument | of con- Resistance per ; foot
. -t 3T . 111 [RI8TN] e
and ductors L“mh_“‘t T i km P
) . . (24 & W.G.
== (0.5 mm wire)
or B.&S.)
Sub-station | 150 2 =
Sub-station with
marking relay 5 150 2 7
Main station 3 150 1.7 5.8
Manager's table 3 250 2.8 9.8

* If there is no common current source, a further conductor 1s required,

Power Supply

The operation of the installation requives 2zg Vo direct current. This 15 taken
from a mams connection unmit, which hke the amphifer 1« connected to the
electric mams, The mains connection unit is adjustable for 110, 127 and 220 V
alternating current. Conscquently a converter or hatteries must be used if the

nains are DE.

The type of unit to be used will depend on the size of the mstallation. If the
main stations are located close to each other, it 15 advisable to employ a mams
conmection unit common to all the main stations or to @ group of them.

The following suitable tyvpes of unmit are available, see g 27:

-7

Article number Nominal current A

BMN zoz271 o3
BMN z111 0.5
BMN 2112 1
BMN 22711 2
BMN 3201 3




Fig. 27 X 7350

Mains connection units

left to right: BMN 2021: BMN 2111, BMN 2112,
BMMN 2211 and BMN 2201

For o mam station which has nothing but extension civenits about 0.2 A =

redu e,

If there 1s either a PHONING signal and/or an engaged sienal a further
0.2 A or so is necessary, Finally 1f the signalling installation 1s so connected
that a permanent COMIE IN signal is arranged, still another 0.2 A 1= required.
[T a fairly large number of mam stations is fed from the same umit, however,

one can count on a lower value for each station.

Mains connection units can he dispensed with if 24 V7 DC is avalable from
another source, e, g., from the PBN storage batterv. This is particularly adyis-
able 1f 1t s very important that the installation shall operate even on inter-
ruption of the electric current supply, as with a4 power station operations office

or for a military plant.

15



The Binding Wire Lightning
Arrester — a New Form of Lightning

Protection for Telephone Open Wire Lines

PROFESSOR RAGNAR LUNDHOLM, CHALMERS TECHNICAL COLLEGE, GOTHENBURG

Fig. 1
Binding wire ||g'n'rn|ng arrester

fastened to porcelan insulater on steel angle
cross arm
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mINE. 621.316,033.1
As long as telephone lines have been in use the damage caused to installations by
atmospheric discharges has represented a source of trouble for telephony experts.
Many different forms of protection against these voltage surges have been designed,
but an entirely satisfactory solution of this difficult and significant problem cannot be
said fo have been found hitherto. Every suggestion which is likely fo advance the
matter in any way must therefore be of interest to telephone engineers. As a step in
L M Ericsson’s constant endeavours to improve the quality of telephone installations
in every conceivable manner, we now present the lightning discharge binding wire
arrester which constitutes a method for protecting bare conductors against atmospheric
voltage surges in a simple and cheap manner.

The method was invented and developed by the engineer, K. V. Jorgensen of the
lydsk Telefonaktieselskab of Denmark. Briefly stated, it consists in forming a spark-
gap between the extended end of the binding wire and an earthed insulator boll, for
example, at a number of points along the line, in conjunction with the attachment of
the conductor to the insulator with binding wire. By this means a diversion of the
dangerous vollage surges is obtained out on the line, so thal by the fime such
voltage waves reach the telephone instrument, the cable or the exchange, their
magnitude is reduced to relatively harmless limits. Thus the binding wire arrester is
not intended to protect the equipment by itself but forms a means for reducing light-
ning voltage surges so that the protective equipment located at the ends of the line
can both be designed more simply and will also be called upon less frequently to
function in such a way that the intervention of the operating staff becomes necessary.

In order to obtain a theoretical description of the problem involved, L M Ericsson has
applied fo the professor for technical installations at Chalmers Technical College,
Ragnar Lundholm, who, in the following article gives an account of the origin of
atmospheric voltage surges in bare conductors and explains the method for calcu-
lating the magnilude of the voltages and currents sef up, and finaily, describes the
protective action of the binding wire arrester under varying conditions.
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Fig. 2 X 4660
Binding wire lightning arrester

fastened to glass insulator on steel angle cross
arm

Fig, 3 X 70585

Binding wire lightning arrester

top: on steel angle cross arm, centre: on wood
cross arm with earthing wire, below: open line
bunch protected by binding wire lightning ar-
resters

The binding wire arrester consists in principle of @ spark-gap having a needie

giap character, mounted across a telephone insulator the supporting pin ol

which is carthed, Its purpose m the event of a high voltage surge 1= to allow
a flash-over to take place in the spark-gap and discharge the surge. whereby
s effects on telephone installations will be vestricted. Biding wire arresters
are mounted at a distance of 1 to 1.3 km oapart in the frst 3 to 6 kn from

cach end of an overhead route.

The arrangement is illustrated in Figs 1—3. The spark-gap electrode mounnted

on the telephone line consists of binding wire 1.5—2 mm thick, hent inoa
suitable manner, The costs are extremely Tow i the device is installed con-
currently with the installation of the telephone Tine but will, of course, be

higher when added to o line already completed.

Lightning Voltage Surges on Telephone Lines

Naoltage surges may erther be caused by a hine bemg struck direetly by higlining

or by electrostatic or clectromaygnetic mduction from hehtomng discharges m

the vieimity of the line.

Fortunately, direct hightming strokes are not of very frequent occurrence m
Sweden amounting to 4 or 5 per oo kmo oannually, The mduced voltages
are far more common. The frequency of induced voltages having a magnitude
sufficient to canse a flash-over m a 2o KV power Iine for example, amounts
to about 20 per too kmoannually, and the number mereases appreciably as
the level of the msulation s veduced, Thus, m the case of telephone lmes
inditced voltage surges play the leading part and hereafter we shall only refer

to such voltages.
When a voltage surge 15 set up in a line two things may happen

[. The voltage surge is too low to produce a flash-over (across the imsulators

or in the hinding wire arresters ).
Il. The voltage surge is great enough to produce a flash-over,

In case T the highest possible amplitude of the voltage surge is somewhat less
than the tlash-over voltage. The duration (length of the voltage wave) may he
comsiderable, or of the same order of magnitude as that of a hightning dis-
charge. A single hightning stroke usually lasts for as much as a few hundred s
(whereas the total discharge process in a multiple stroke may last much longer.
up to about 1 second, but o this case each discharge may be vegarded as a
separate voltage surger. Sice the damage that may be causaed by a lightning
voltage wave on reaching the telephone mstallation not only depends on its
amplitude but also on its duration, 1t will he clear that m case | very dangerous
voltage surges may be set up o oan unprotected bne inowhich the flash-over
voltage across the msylator s approxmately 6o k\ (for a valtage surge of
normal forn, time form Y/se). I the e s equipped with hinding wire arresters
the surge voltages of class [ can only attain the flash-over voltage (10 to 13 kY
with @ 10 mm spark-gap) at the most and will thus be of @ far less serious

nature.

In case I the conditions are more complicated and the size of the pole earthing

resistance plavs an important part.

Measurements made with steel bars on low tension lines have disclosed that

in conjunction with a flash-over very heavy currents of the order of 1000 A

may be set up in the line. It can he proved theoretically that «f these currents

are due to electrostatically induced voltage surges, the voltage would have to he
I{g428) ¥V

where z = the wave resistance, and R = earth resistance at the point of the fanlt.
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Fig. 4 X 4664
Protected telephone instrument threatened
by voltage surge

18

Assuming that 2 =600 and R = o, voltage surges of 1000+ O00 = HOO OO0 \
will be found. Tt is not probable that induced voltages will attain such ITugh
vitlues Dut 1t cannot he regarded as entirely out of the question, { Professor
Harald Normder at the Institute for High Tension research m Uppsala has
measured mduced voltage surges up to goo ooo " after reflection and doubling
at the open end of a liner. On the other hand, it can bhe shown theoretically
(see appendix ) that very heavy currents may be set up w the hine v eleciro-
maguetic mdaction from adjacent hoghtnmg paths which are more or Jess m

parallel with the line,

It will be seen from the appendix that under otherwise similar oircumstances
an electromagnetically induced over-current J inereases somewhat considerably
with the specific resistance of the ground (roughly, it is approximately pro-
portional to the square root of this resistance). Furthermore, it becomes -
creasingly difficult to obtain a low earth resistance /2 and K, the more the
specific vesistance mereases. In eonsequence of these cirenmstances it is found
that in districts with poor ground conditions; such as rock with a thm layer
of lonse soil as is the case n large tracts of Central and Northern Sweden and
in Smaland, it is not possible to obtain such satisiactory results m the reduction
of the voltage i the event of o flash-over in the binding wire fuses as i level
country such as is found in Skane and Denmark where there is a thick layer

af mould mixed with elay, which constitutes o good electrical conductor,

The Principle of the Binding Wire Arrester’s Operation
with Lightning Voltages

[t is characteristic hoth for electrostatically and electromagnetically induced
voltage surges that all wires ma bunch receive approximately the same voltage
(the latter 1s slightly greater for the higher than for the lower wires o the
hunch however . This is a fortunate circumstance since on account of it, the
induced voltage surges between the parts of a telephone apparatus will only

be of the order of 10 ¢ of the voltage discharge to earth.

Let us assume that a voltage surge reaches a It"]ri;hum' apparalus ])I'HtL'L‘tL'(I n
the ordinary way by o spark-gap (carbon hghtning arrester) and fuses, see
Fig. 4. Two series-connected spark-gaps are located hetween the parts and the
middle point 1= comected to the frame of the telephone instrument and s
therefore grounded through o more or less satisfactory earth having the re-
sistance K. To begin with, it 15 assumed that the line, which is taken to be
a bare conductor, 15 not cquipped with hinding wire arresters. The two similar
voltage waves, one of which has, et us say, 10 % greater amplitude than the
other, see Fig. 4. will reach the telephome instrument at the same time. As
the front of an induced wave is not very steep and the spark is only slightly
delayed at the gap, the flash-over at the spark-gap will take place long hefore
the voltage tops of the waves have reached the apparatus, and subsequently
the voltage of the instrument framie to carth would be at the most [ - R,
where [, 15 the current mpulse due to earth. 1f the spark-gaps were to
function absolutely simultaneonsly, the voltage hetween the telephone instru-
ment terminals prior to the flash-over would only he 107, of the spark-gap’s
flash-over voltage and subsequently o. It is not possible to count on absolutely
simultancous operation of the two spark-gaps however. and therefore for 4
very brief interval (after one of the spark-gaps has functioned but not the
othery a voltage surge = the spark-gap flash-over voltage. will be set up
hetween the telephone terminals and between one of the latter and the frame.
The telephone mstrument should be constructed in such a manner that it is
capable of withstanding this extremely short and moderate voltage surge. m
which case the result will either be that nothing at all happens or that the fuse

melts, A 3-A fu<e has a resistance of about 0.1 ohm and about 1 Ws is ne-



cessary to melt it. With a wave resistance of 6oo ohms and a voltage wave of
6o o000 V' the current in the fuse will be
HO 000
32 =200A
[RIRING
and the energy will he

2007~ 0.1 - 0001 — 4 Ws

that is to say, the fuse will melt,

If on the other hand the line is vrotected by hinding wire fuses, the voltage
wave will be reduced to, say, 15000 V' and the energy in the fuse to 0.25 Ws,
therefore the fuse will not melt.

The melting of the fuses is the commuonest Taunlt ina telephone installation and
alwavs gives rise to considerable disturhances in the service, =o that a form
of protection which is capalle of appreciably reducing the number of bhurnt-ont
fuses finds full justification for its use. 1t ois from this fact that the hinding
wire arrester derives its great importance.

The hinding wire arrester carries out this duty all the more effectively, the
closer together the arresters are placed n the Tine and the lower the resistance
to earth is for the earthing of the arresters, that is to say, the greater the
lightning current the arresters are capable of carrying off per km length of the
line (see appendis) and {inally, the shorter the spark-gap n the arresters is.
A discussion follows concerning the most suitable way of coordinating these
data from a theoretical and practical point of view.

The Constructional Form and Efficiency of the Lightning
Protector

Length of the Spark-gap

As will be realized from the foregoing discussion. it is always necessary to
reckon with the possibility that surge voltages with an amplhitude up to the
ilash-over voltage of the spark-gap will not be affected by the bmding wire
lightning arrester, and that such surge voltages are quite common. On this
account the importance of making the spark-gap as short as possible will be
appreciated. In the original design a 1 em spark-gap was emploved, which
corresponds to a 1o to 15 kV flash-over voltage (with a long normal wave,
surge form /s ps). The spark-gap has since been reduced to 7 mm. Ex-
perience will show whether this increases the risk of insulation faults through

the bridging of the gap by semi-conductors (insects, dead leaves and the hke ).

In what follows it is assumed that the spark-gap 1s reduced to 7 mm and that
the flash-over voltage may then be estimated at about 8 k\'.

From the calculations in the appendix which are, it is true, of a very approxi-
mate nature, it will be seen to what extent a voltage wave generated in the
line by an electromagnetically induced current of 1000 A is reduced after it
has passed over a varying number of binding wire arresters and caused a flash-
over m then If the resistance to earth 15 200 ohms for each arrvester. according
to these caleulations 1t may be anticipated that the wave on cach side of the
flash-over voltage's point of generation will jump across 4 binding wire ar-
resters, or alternatively. that a flash-over will take place in a total of 8 arresters
and that the wave which passes on has an amphitude of about 3800 V. With
an earthing resistance of 100 ohms a flash-over will occur in a total of 4 ar-

resters and a residual voltage wave of about zo00 V" will be obtained,

It is clearly possible to reckon with the fact that when the voltage wave has
passed across a sutficient number of binding wire arresters it will be reduced
to a maximum value = the flash-over voltage of the fuses, The residual voltage
after the last flash-over may be considerably lower however, and the probahility
of a low value being attained will be all the greater with a reduced carthing
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resistance. The fault statistics must improve, therefore, the lower the earthmg

resistance 1s at the poles,

A low earthing resistance is also of importance when a thunderstorm s in the
vicinity, otherwise the number of arresters between the thunderstorm and the
telephone exchange will e msafficient to obtain maxinmm reduction of the
voltage, In such a case closer placing of the fuses may vield good results. Tt
1= obvious that 1 the case of a storm within a distance of less than 2 to 5 times
the distance hetween the hinding wire arrester poles (depending on the carthing
resistance of the poles) it 1= not possible to rely on the full protective effect,
From this it also follows that hindimg wire arresters fulfill their most important
function with long open wire lines but are less effective for =hort open wire

branel extensions.

Placing of the Binding Wire Arresters

From what has just heen said the value of placing inding wire arresters close
together near the telephone exchange will he appreciated. Nevertheless, for
ceonommic reasons the application of the arresters must be restricted to those
poles at which earthing can be arranged without entailing heavy costs. With
wonden pole Tines (and telephone lines are mostly carvied on swooden poles)
staved poles ehiefly come imto consideration where the stays can he employed
as down conductors, Where poles i ticlds and meadows are i question the
buricd anchoring plates for the stays constitute goond carthing clectrodes, For
poles in fields a down conductor along the pole and an carth taking the form
of an iron pipe driven into the gronmd are Bkewise relatively cheap, In the
citse of poles set up on obstruetions or on rock on the other hand, an carthing
clectrode with a relatively low ohoie value will he oo expensive an arrange-

ment.

Operating Experience

Sinee the binding wire arrester 1s a Dawnish invention it has heen tried Tor o long
time i that country with good results. In view of the fact that the carthing
comditions are very favourable in the Duanish agricultural soil, this 1s not

VEry surprising.

In Mexico too the hinding wire arresters have been tested with sansfactory
results, althoueh the Iines in gquestion passed over territory where the sorl s
very bied as regards ats conduetive capacity. The thunderstorm scason sets
during the raimy period, however, when the conductive capacity  improves,
Experiments with binding wire arresters hiave heen in progress since the
summmer of 1048 in the Boras district of Sweden, The ground here, consisting
of rock with a low conductivity, is as unsuitable as possihle for the installation
of an effective Tinding wire hehtnimg protection, as will he realised from what
has heen sid above. The faualt statistics have not vet heen completed hut no

clearly marked mprovenent appeirs to have been achieved,

Summary

Apart from the relative infrequency of direct hghtming strokes on the Tines,
electromagnetically induced lightning voltages are most troublesome for weak
current lines. The protective action of binding wire arresters with voltages of
this kind has heen investigated,

The general conclusions drawn from the mvestigation and the experience wained
m serviee hitherto s that i flat country hinding wire arresters render an
obvious service, whereas judgment must he reserved for the timebeing con-

cerning their protective effect i territory consisting of rocky ground.

Binding wire arresters for lightning protection are of greater significance for
long open wire conductors than for short branches from cables,



Fig. 5 % 6468
Lightning discharge between two clouds
over a telephone line

Appendix

Electromagnetically Induced Currents and

Voltage Surges

No claim is made for the theoretical inviolability of the following par-
ticulars which merely represent a roughly approximate description of the

course ol events,

A lightning stroke over a telephone line, Tig, 5, causes a flash-over at two
points on the telephone line, The resistances at the fanlt points are », and
1y, that ol the line being . Between the flash-over points the line 1s re-
carded as an inductance L with an internal resistance ¥, outside these
points, however, the hne is regarded as a wave resistance z. The resulting

impedance at one fault point will then be:

,_.
=

Ry=-17 .

Notation:
I — I (t) = lightning current
J = the current which circulates in the telephone wire between the fault
points
L = self-inductance in the wire between the fault points
M — mutual mductance between the path of the lightning and the
line between the fanlt points

If we neglect the reaction of / on the path of the lightning, the following
will apply:

Ry+r+Rr)J+1H 't
(R, -7+ 5] —_— e — W —
g . i dt it

If R= Hl + v+ Ii’_l, the s=olution will be;

i —E 2
= — 2 FLY
’ el ol AW
] L dt
It d=q; J=—10 S SE—— o h
According to the first law of mean values, it is then found that:
R
— =t pg
f = — i !

where ¢ is time between o and £ For low values of the exponent, that is

to say, for low wvalues of R and £

M
f_,f'.:ff

Generally speaking, ¢ = 1,
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Fig. 6
Characteristic shape of the current curve
of lightning at the lightning stroke instant

X 4658

Fig. 7
Comparisen between a lighining current

X 4659

and a sinusoidal current with approxi-

mately the same derivative
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The inductance coefficient may be estimated as follows,

Let it be assumed that the wave front of the lightning current, Fig. 6, has a
steepness corresponding to a front time of 2 s, Fig, 7. This front stecpness
corresponds approximately to a sine wave with a period of time =~ 8 ys

"
i 10"
or the frequency ~ o = 125000 c¢fs. For such a current, the inductance

coelficient may be taken as a return current to earth at a depth of

Ay = 658 2 m
125000

below the tmage of the line under the surface of the ground.

In this formula o s the specific resistance of the ground in ohms x m

For rocky ground this may be assumed to be =— looco ohms x m and

for moist ground ~ roo ohms = m, from which figures it is found that:

A="186%G 38 b m

0

1 H s the hewght of the line above the ground, which we assume to be

6 m, the wvertical distance between the wire and the suggested current
return will be:
A=y 4 2H =103 to 306 m

For a wire with a diameter of § mm, » = 0,002 m, we then get an in-
ductance per km ol

4 - (108 to 30.6)

L =10"% 2ln— = 107t 4.6 log —=
; 10 e
i 0.002

— 00023 to oot H km.

Let
to and lies 500 m above the surface of the ground parallel with the line

it be assumed that a hehtoing discharge 1 km o in length is parallel

and that the flash-over takes place at two points immediately under the
two end points of the lightning, The mutual inductance between the path
of the lightning and the hne circuit can then be caleulated, for 1 = 198

m = 0.195 km, as follows:

I+ ¥+10 % b % % o Tami
M = — : o
(0.5 —0.000)-1.21 [0 4= 0.192) - 1,13
— (1.68 — 1.28) - 1073 =040 10~ henry
For 4 = 30.60 m 1t 1s found that
o1 B
M= | 1.68 — - — | 107 = (1.68 —1.586) . 1671 =

(0,5 — 0,02406) -« 1,20 : =

= o004+ 1071 henry

. ) A 0.40
Using the notations of g, 5, we get |~ —f = _— . =o0017 {
e z
0La
annd Joo~ 3 i == Gione I
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In this case, therefore, the current in the line will be, in round figures,
1.7 to o5, of the lightning current, If, for example, this is taken as
6o kA, approximately 1ooo to 300 A will be obtained in the line,

The higher the specific resistance of the earth is, the greater will be the
mutual inductance between the path of the lightning and the line, other
circumstances being equal. The self-inductance will also increase with the
resistance, but by no means in the same proportion, Consequently [ will
mcrease with the specific resistance.

From the current [

a part

which flows along the line between the flash-over
1‘\('\1!"“_-‘_




will pass throngh the earthing resistance and the remainder

Jo=—1 ]
A 2
will flow out in the line bevond the point of flash-over,
The current wave will therefore be reduced at the point of flash-over in

the proportion,

Ihe valtage wave which passes out on the line from the fault pomnt 1

will De

This voltage wave moves away to the next binding wire arrester and if
it 1s high enough, a flash-over will also take place there, whereupon the

wave passing on will be

g Yy s g ; :
- “_l = where 7, is the resistance in the third
= ._,r:] = earth connection for the binding wire
8 arrester
e
27 2 -
_',.:.!A‘E1_‘,,L.{H.—I—_;Jr
2ry 2 Sty =g Ty o8

Fy. Let it be assumed that the binding wire arresters are mounted at a
distance of 1 km apart, that [/ = 1000 A and that : = 6oo ohms and

¥y o= 1y = iy, .. = 200 ohms, It is then found that
, ] 200 - Ho0
It = — = — — 150 ohms
ry 2 S00
E; = 1501000 = 150000 V

When this outgoing wave reaches the next arrester it will be reduced in
the proportion
2200 e
— — 0.4 to Hoooo V
J00 + 60O
At the next binding wire arrester it will again be reduced in the pro-
portion o.4:1 to zgooo V, and so on.

It 1s found, therefore, that vy =¥y == ¥z...= 200 ohms
at the first arrester 150 000 V
s ow second W 6o o000 WV
v third " 24000 V
B w o fourth » g 6hoo WV
»ow o fifth ) 3840 V

After this a flash-over is scarcely likely to take place in subsequent
arresters,

If the earthing resistance had been ¥y =¥y =1y = 100 ohms instead, the

absorption coefficient would have been lower, or

2100
—_— — = 0.25
200 + 6GOO N
, 100 - Hoo
.*. At the first arrester 1006-—— —  — 86000 V
100 - Hoo
W »oosecond  » = 21000 V
»oow third " = 5350 V
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Aktiebolaget Rifa — LM Ericsson’s
New Capacitor Fac’rory

s O L ST EDT A K TI EBOULAGET R I A U L V S U N D A

U.D.C, obr.5 Rifa
As far back as 50 years ago — 1896 — telephone capacitors were first made at
LM Ericsson’s factory in Stockholm. The progress of telephone technique in suc-
ceeding years led gradually to increased employment of capacitors and stricter de-
mands on their design and quality, causing the original modest manufacture to ex-
pand gradually to a considerable extent. When LM Ericsson acquired Aktiebolaget
Alpha at Sundbyberg in 1929 the making of capacitors was transferred to that
undertaking and remained there until the present factory of Rifa was established in

Ulvsunda. The article below gives a brief description of this new factory.

The Swedish telephone mdustry has alwavs been a0 position to cover its
capacitor requirements by home production. O the other hand, Sweden's
growing radio mddustry had been compelled vight frome its start around 1923
up to the first vears of the recent war to rely mamly on miports for capacitors,
Consequently when this import gradually ceased as the war proceeded, the
situation grew precarious for Sweden's radio factories, Ino1og2 the Jarger
factories decided to join together i starting an establishment for the manu-
incture of electrolvtic and mica eapacitors, mainly for the needs of the radio
mdustry. The result was the undertaking Radio Industrins Fabriks Akticholag,
abbreviated to Rifa, Operations were confined to limited out-of-date premises
on Kungstensgatan i Stockholm and could onlv he yegarded as provisional.
Thus when at the close of the war m 19435 the mport channels were reopened
the undertaking was thought to have served its purpose.

In 19460, the enterprise wias taken over by Telefonakticholaget L M Ericsson
i conjunction with ASEA who gave up their shares abont a vear later to L A

Ericsson, however. It was considered that i Rifa's production were amal-
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Fig. 1 X 6482 s .
The newly erected capacitor factory at
Ulvsunda -
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gamated with the capacitor production of Alpha and with the manufacture of
sonall capacitirs carried on by other factories in Sweden helonging to the
Eriesson group, there would be established a sufficiently hroad basis to make
it ccomomically possible to set up a well equipped factory for small eapacitors.
Such o factory had hitherto been  lacking in Sweden  with its highly
developed  electrical industry, When the company  wias  taken over it wis
given its prescnt name — Akticholaget Rifa — and it was decided to equip
a new factory in which the capacitor manufacture could he concentrated on

the Tines laid down, In addition, Rifa was to be provided with enough capital

to furnish the resources for intensive development work in its special ficld and
Fiq. 2 considerably angment its capacity of production. The aim wias to establish an
19; X 4666

X able of supplving the demand
Paper capacitors

undertaking fully able to meet competition, and ¢

: ) ) of the Swedish market for capacitors hesides entering the export market,
tropical type in hermetically sealed rectangu-
lar metal cans o . B . . )
At the begimnimg, the question of premses constitnted a difficnlt problem, owing
to the existing butlding restrictions. Prolonged negotiations led to a long term
agreement for pronises jointly with another industrial wndertakimg in a fac-
tary building at Ulvsunda outside Stockholm, the Toundations of which had
been laid in January 1947, By the summer of 1048 a start could be made with
moving in, so that by the beginning of 1950 Rifa's new factory was practically

completed,

This new factory is equipped on up-to-date lines throughout. The premises are
well hehted and ventilated, and the samitary arrangements for cmployees are
of high class. The building 15 seven storev high and Rifa has at disposal some
two-thirds of the floorspace, about 9 500 m* Office premises take up about
1 zoo m*, the laboratory 8oo m* and the workshops with stores and washing
and changimg rooms occupy about 6 300 m®, The remaining space 15 given up

ta canteens, kitchen, boiler room. electric power supply ete.

The number of employees at present is about 120 staff meluding Toremen and
some 250 workers, OF the staff. about one third are engaged on work connected
with development in the laboratory and drawing offices. The workshops are
arranged to allow of considerable expansion of production hevond present levels
and 1t is reckoned that the labour force will be progressively mereased, Some

400—430 workers is the maximum that can be occupied i the premises.

Manufacturing Programme

The present manufacturing programme of Rifa comprises paper, mica, plastic
foil and electrolytic capacitors, besides high stability carbon vesistors. The

production of ceramic eapacitors 15 to he added in the near future.

The paper capacitor manufacture comprises two mam tvpes, @is: tubular
capacitors and capacitors o rectanglar metal cans. The only tubular capacitors
in production at present are enclosed in plastic paper tubes, sealed with stone
wax or bitumen and wax protected. There will he put on the market shortly
a tropical type of tubular capacitor m porcelain tubes with the ends silvered
and sealed with soldered metal caps. The mmiediate development programme
provides for cupacitors in aluminium tubes with end seals of Tawmated rubher-

pertinax and also moulded tubular capacitors, Capacitors m rectangular metal

Fig. 3 X 6483
Electrolytic capacitors in aluminium tubes

left: with soldering tags, right with screw
mounting, below: with octagonal soclket
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The newly erected capacitor factory at
Ulvsunda

Left: Interior view of the winding shop for paper capa-
citors where nimble fingers are busy with the thin
metal and aluminium fails less than a hundredth of a
millimetre thick to run together in a smooth and
beautiful winding

Below: The paper capacitors flow unceasingly from
working place to working place.

Below: Interior view of the chemical laboratory; below:
The laboratory is equipped with refrigerators where
the function of the capacitors can be studied in a tem-
perature as low as B0 degreces centigrade.

Below: The machinery of the impregnation depari-
ment for the paper capacitors embraces three lloors,
The capaciter windings are there dried and im-
pregnated under high vacuum in various vessels
and vats.




Fig. 4

X 1667

Radio interference suppressor capacitors

tubular
perfinax

type with end sealing of laminated

cans are made in hermetically sealed leakage-tight metal cans with ceramic
terminals (tropical tvpe), and in a simpler construction with hitumen sealing
and pertinax Lid or wholly closed metal cans not leakage-tight, for employment
under eonditions of normal temperature and humidity. There are various ranges
of the ahove main types to suit different purposes. All types current in tele-
communication and signalling practice are made and a particularly mmportant
featare of the programme is constituted by radio mterference suppressor ci-
pacitors, Moreover Rifa manufactures power fuctor eorrection capacitors up
to 7—8 KV Ar and 750V, those for fluorescent lighting fittings being the most
interesting among  these at present. The programme dlso includes ignition

capacitors for internal combu-tion engmes.

Mica capacitors ave produced at present in two main types, a simpler type with
A protective wax coating  ehiefly employved for broadeast receivers, and a

moulded type for more exicting ranges of emiployvinent,

Electrelyvtic capacitors have rvecently been put on the market in entirely new
wl-alumimim series, hoth high voltage and Tow voltage, in aluminium cans
or aluminium tubes, with end sealing of laminated rubber-pertinax. They are
also made with moulded serew socket for one hole chassis momnting or with
cight-pin base for fitting i valve holders (plug-in tvpei. In addition, electro-
Ivtic capacitors are made i double rectangular metal cans, the mternal can
being entirely msulated from the external one, especially for use with tele-

phone equipment and the like,

In the plastic foil capacitors the dielectric consists of polystyrene. These ca-
pacitors, which have only recently been put on the market, are distmgmshed
by their relatively high stability and low losses, enabling them largely to re-
place the more expensive mica capacitors in high irequency telephone equip-
ment and the like, They are supplied in paper tubes for assemblyig together

with other components Tor filters ete,, and also m hermetically sealed metal cans.

High stability carbon resistors consist of ceramic tubes with graphite fired on
andd are emploved where resistors of high stability and low noise level are

required.

Workshops

The workshops are organized at present in six departments, iz tool and
mechanical department, four capacitor departments and resistor department.
There 15 not space here to give a detailed account of these shops, hut a few

facts of interest may be mentioned.

The tool department is equipped for the making of special tools and special
machines for the requirements of the factory, Such tools and machines cannot
usually be bought and they must be designed and made at Rifa. The tool de-
partment has also an mstrument section under the direction of the laboratory.
In the mechanical departnrent all the cans and other parts vsed in the assembly

of the capacitors are made.

The paper capacitor department’s winding shop with requisite paper store is
divided off from the rest of the department and is equipped with air eondi-
tioning for constant temperature and humidity, very much facilitating  the
winding of the paper. The impregnation plant is mstalled i oa three stovey
high room. The drying and impregnating vessels in which the capacitors are
treated under heat and vicuum are on one level, the vicuum pumps on the
floor below and the storage tanks for the different imoregnating mediums on
the floor above. All heating is done by high pressure steam. The plant s
cquipped for mmpregnation with any of the mediums currently used, and no
efforts have been spared to ensure highest possible quality of the impregnation,
which of course. is decisively important for the quality and length of life of
the fimished capacitor.
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In the clectrolytic capacitor department meticulous cleanliness is of the greatest
importance for the quality of the product. Partly for this reason, the various
operations of etching, formation, winding, impregnation and aging have been
arranged inoscparate rooms, with tiles on floors and walls where necessary.
To produce the large quantities of pure water used in the manufacturing pro-
cesses Nere and to obtam it in the most economical manner, there has heen
mstalled a de-tomizer filter for the tap water. Silvered copper piping takes the
purifiedl water from storage tanks to the various places where used and
witsht basins for the workers.

An intevesting  feature of the namnfacture of plastic foil capaciors is the
winding, This is carried out in special winding machines of patented design,
which stop automatically when the winding reaches the desived capacitance
value for which it has been set. The finished windings are cageds in heat
cabinets to ensure high stability.

In the niica capacitor department the mica sheets are silvered by spraying in
an automatic machine with a silver dispersion, produced according to Rifa's
own method, after which the salid silver coating is obtiined by firing in an

clectric oven,

Laboratory

The manufacturimg processes carried on by Rifa are af quite a special nature,
giving tise to problems which are just as much c¢hemical as electrical, and the

Iboratory therefore comprises hoth a chenncal amd an electro-physical section,

The chemical Taboratory is well equipped for organie synthesis, microanalysis
and structure determination, fractioning and fime distillation. There s also
provision for metal analyses on both a4 micro and a semi-micro scale, hoth
qualitative and quantitative. The electrophysical laboratory has available DC
valtage up to 25 kV and AC voltage from 15 ¢/s to 50 million ¢/s and has
a first-class measuring equipment. There is also an air-conditioned room for
precision measurements. In many cases special apparatus not aviilable on the
market are required and these must be designed and built at Rifi.

For testing the capacitors under extremely varving conditions of climate and
temperature the laboratory s furmished with test chambers i which tropical
heat and hwmidity can be produced and there are special refrigerators which

can produce arctic cold down to 8o degrees centigrade helow zero,

The laboratory s also responsible for the extensive and striet mspection of
raw miaterials, processes and products. Besudes repeated testing during and
after manufacture, samples are taken at regular intervals of the finished
capacitors and these are subjected to very exacting tests in the labora-
tory. One of the most important tests is the hfe performance test, in which the
capicitors are subjected to tests lasting vears under conditions <imilar to those
prevatling in practice, These tests are supplamnented by accelerated life tests,
with the capacitors made to work with excessively high voltages and tempera-
tures, so that the whole of their life »is liveds in the space of a few hundred

honrs,




Svenskradio Table Gramophone

C FREDIN SVENSKA RADIOAKTIEBOLAGET STOCHKHOLM

Fig. 1 X 6478
Svenskradio 1506
The left knob is combined switch and volume

contral. With the right knob you tune in the wave
range desired and the station.

17.10.C. G21.306.H21:051.848.5
The great news on the redio market is the Svenskradio 1506 — a small tastefully
designed radiogramophone with the same size as an ordinary table gramophone.
It delivers a very fine sound both for radio and gramophone reproduction, which
can be infensified fo o really impressive volume, for dancing purposes and the like.

The new table gramophone is described in the following article.

The radio hstener who does not want to spend money on or who hias no room
for o big radiogramophone, has latherto had to be content with o combination
of record changer and radio veceiver or o portable gramophone. Such a com-
hination often produces poor vesults owing to the varions anits not being suited
to each other so that the veceiver must be provided with extra accessories in
the form of a filter swited to a pick-up. Moreover there is the trouble with

lnose wires which can get mixed up.

Mechanical sound production, as with a portable gramophone, 15 out of date
and does not do justice to the excellent electrical recordings available these
davs, and besules it 1s not possible to regulate the volume. The heavy sound
hox wears out the records quickly — not to mention the trouble of winding

up the clockwork of the gramophone.

The new Svenskradio table gramophone is free from all these drawbacks.
Technmeally it 1s all that can be wished for, it has a good appearance, is con-
venient to operate and has a surprisingly good sound quality. Both Svensk-
radio 1500 V' (AC type) and 1506 LV (AC/DC tvpe) are executed i polished
mahogany, elm or walnut. The dimensions are small — see dimensions i the

table on page 31 — and the weight 15 as low as o ke,

Radio Receiver

The recetver is small i size but big in class, With the exception of some

features related to the comnection of the record changer, it 15 <o like Svensk-
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Fig. 2 X 7560
Circuit diagram for Svenskradio 1506 V

Fig. 3 % 4665
Svenskradio 1526
with the lid up
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radio 1502 V0 that to deseribe it in detail would only be to repeat what has
already appeared i a previous number of Ericsson Review. Briefly, Svensk-
radio 1306 1s a5 valve, 6 circuit superheterodyne with three wave ranges,
eramophone—radio switch, bwlt-in aeral and ternmnals for external loud-
speaker. Further particulars are concentrated i the table on page 31, <howing

what the receiver comprises and what it can do,

There is some difference with the AC—DC receiver 1300 LY. The heaters
of the valves are connected i series and they like the dial lamp are protected
by the msertion of a resistance having negative temperature cocfficient. There
15 a0 stmilar resistance parallel with the lump, which comes into cperation if

any Tault occurs in the lamp.

Record Changer

The record changer is protected by a lid which ean be put down when plaving
ordinary 235 cm records, The Jess common 30 em records, however, are played
with the Iid up. Before placing a large record on the plicte, a support must be
put up for the hid, to prevent the Tid from falling down and damaging the record.
The record changer is spring suspended thus protecting it against shocks when
under transport. This arrangement also rednces the risk of audible connection

between pick-up and the loudspeaker,

Plavimg 1= started by moving the pick-up arm to the right and putting it down
on the record. An automatie stop deviee comes into operation when the whale

of the record has heen played.

In 1306 V7 the motor is of shunt type, but 1306 L\ has a normal DC motor
provided with an interference suppression device. Ordinary record changers are
usually fitted with separate switch, this being hidden under the plate and often
having a design that 1s more interesting ta the technician than for the ordinar

person, amd hecause of its concealed ]'u.~it1||rx it 15 oiten forgotten. [t can he



expected that Syenskradio 1506, which is easy to carry about, will often be
switched over for different voltages. In such cases the easily accessible switeh
of the table gramophone, op=rating in common for hoth gramophone motor and

radhio receiver 1s both convenient and reliable,

The pick-up has light needle pressure, moves very casily laterally and gives
an even voltage over a wide frequency range. It s designed for the usual leind
of needles. Excellent vesults are obtained with »His Master’s Voice high
fidelity lomg plaving needless, a hard chrominm-plated, plastic-coated needle
lasting for 6o record sides,

On the record changer there is a radio—gramophone switeh with which by
a single movement the radio part can he disconnected and the record changer

connected with s Dilter and amplifier and vice versa,

Technical data of Svenskradio table gramophones

AC type Svensk- AG/DE type

radio 1506 V Svenskradio
1500 LV
Number of valves 5 3
Valve functions 7 7
Pet 1 oand oscillator MECH 42 MUCH 42
If amplifier G6BAG MUF 41
Det 2 and Af amplifier 6ATO MUBC 41
Output valve MEL 41 MUL 41
Rectifier valve MAZ 41 MUY 41
Inal lamp 6.5 V/jo.z A 0.5 Vioor A
Fuse — boo mA
|
Flectrical data (for 220 17)
Sensitivity (50 mW) 20 uV 30 uV
Band width for 40 dB 24 kos 24 kels
Output 3W 3 W
Receiver's current consumption 30 W 34 W
Gramophone motor current consump-
tion 15 W 22 W
Loudspeaker, tyvpe HK 713 HIK 1013
Magnetic field 7000 Zalss TOO00  Zalss
Useful cone area So cm? S0 cm?
Loudspeaker impedance 7 = 20 ohm 4 ohm
Voltage ranges 110, 127, 140 110, 120—137
155, 220, 245 V 2200 V |

Wave lensth ranges
Short wave

Medium wave

18.5—50 m
THo—3580 m

18.5—50 m
100—35580 m

Long wave HOo—:zooo m OGO—— 2000 Mm
Number of tuned orcuits O 3
Built-in aerial X x
Loop antenna for MW and LW —_ %
Weight 9.5 ke 8.4 kg
Dimensions: height 235 mm
width 350 mm
depth 300 mm
| Finished in | hight elm, mahozany and walnut
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Ericsson Exchanges 1949

During 1og40 the following exchanges on the LM Ericsson automatic telephone
system with jo0-line selectors have been put into service

nunther number
t o wmn exchange o town exchange 5 lifies
Areentine Morocco
san  Juan [extension) 10600 Tanger [extension) 500
Tucumin [extension) 2000
. Netherlands
Brasy Itotterdam 3 PABX 500
[tajai 260 i
Juiz de Fdra {extension) 500
Rio de Janciro PAX 1000 Noyway
Volta Redonda PAX s00 Halden (extension) 500
Lillehammer (extension) 1G0O0
Caoloimbia
Bogoti Centro [extension) (ETRTE] Sweden
Sooota Chapinero {extension) 3000 Bollnis {extension) 1000
Bogoti Teusaquillo  (extension) jooo Boris {extension) 1 GO0
Newva 500 Gatebory Group exchange 7500
. Goteborg Hisingen (extension) 5500
Icuwador % 5 S
- Goteborg I-circuit exchange 200
Guence EReo Goteborg Molndal (extension) 1500
EIAE Goteborg Sivedalen {extensiom) 1000
Abo [extension) 1000 U{.]_te.h“rg 4 B ki
Hilsingborg [extension) 2500
Ivai Kalmar G500
Teheran PABX I GG Kinna (extension) 500
Kristianstad (extension) 1000
Ttaly Linkiping (extension) 2000
Alessandria (extension) 500 Lund (extensiom) 1500
Ancona 2 PABX 150 sSkelleftea (extension) 1000
Brescia lextension) 500 Stockholm Enskede [extension) 5000
Caravagaio fextension 50 Stockholm Huddimmge (extensiom) 1000
Cremona (extension) 500 Stockholm Sodra Vasa [extension) 5000
(Grenova PABX 1ho Stockholm 5 PABX 780
Milano PABX 400 Stockholm 19 PAX, PABX (extension) 760
Niil’“ll Musen FO00 Solveshorg {extension) 500
S, Dona i Dhave (extension) o Trollhittan (extension) 1000
Trevieho (extension) S0 Tumba 1100
| Veneza Lo {extenston) 500 Uddevalla {extension) TO00
Uppsala (extension) 2000
Mevien Various places 13 PABX 1200
Guadalajara (extension) 1500 Various places 12 PAN, PABX (extension) 1500
Mirda (e tension) 500
México Do Predadd [extension) 1500 ;
; : Frkey
Méxien D, 1 Portales [extension) 500
México D1 Lo Pt \-;um Ankara I’.;ninl-,-]n-\l-]l-r {I'.\L“'Il.k].'l]'ll 1000
México D F. San .\H}L"l [extension) SO0 .]\.”]“I.I‘I :\!‘.I_l\'f Santral (extensior) o0
Méxiweon D, F santa Mama (extension) F00 ]””,” l\.‘”}l'\dt\fl “Ix"llm.lm’ F4
Misics: D 1 Valle — o FIT1T Moerkes Santral (extension) 3000
Mixiwco D1 Victoria (extensionyd 2300 Total R Ono
During 1og40 the following exchanges and switchboards with 100-, 25- and
12-line selectors have been delivered,  xtensions to existing plants are

not included 1 the houres

number

number
of hnes
E \.llllli]'_.'_"_‘\ with 1oo-line selectors 30 6240
switchboards with 1oo-line selectors, svstem AHD 70 8300
switchboards with 23- and r2-line selectors, system OL G50 15334
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Ericsson Technics

Lricsson Teclmies No 48, 1050

Chrrstian Jacchans: A Stedy o Congestion e Linlk Systenms

I this work the anthor has sought to provide easily landled expressions and
rules for the design of connecting deviees and hnes in those deviee groups m
telephone exchianges which are generally elassified together as hink systems,
These have heen used m lt'lt"[!]lfrill' systenis friv somie tens of years, but have
come o particular promimence recently, This is becanse exchanges using
crossbhiy switches, swhich have been developed anid apphied m Sweden and
the United States, use the link primeiple as o grouping method almost without
exception, The design rules have heen obtamed hy using the method which s
most convenient for telephone technique, the caleulation of the congestton n
the system, This as the fraction of the total trathic presented whieh cannot be
andled hecanse of o lack of comnecting devices, The congestion 1= o function

of the trattie presented to the svstem and or the arrangement of the hink systeni,

The work begins with the defimition of a link svsten, and in this connection
rives examples of different tyvpes of hink systems, The basie conception of the
link system 15 the _f_:'i'lmllin_'_{ of two or more associated selector stages one after
the other. Tt = shown, however, that from the pomt of view of the congestion
many other svstems can be compared with such a group. It is particularly
worthy of note that o connection system with common groups can be treated
as o link system This opens away to be a practical treatment of the congestion

problem m common group systems,

The mathematical treatment of the congestion problem hegims with a study
of the principles which are appheable o the derivation of the eongestion for-
mulas under different traffic condinons, Congestion occurs o hink systen
(with two seleetor groups) when a connection cannot be provided by free
links reaching free outlets in the wanted route. An expression for the congestion
can he obtained by caleulating the probability of cach such congestion comi-
bination, and then summing the probabihties. A deciding factor i the result
i~ the distribation function used for the traffic loading of the deviee groups.
The distribution fanetions in guestion are heve the Evlang function for the
loadime distribution a0 busy signal system and the Bernoulli fanction, An
cxamimation  is omade m sucecedime chapters of the function to be  used
for the different arrangements, The expressions obtwmed for the congestion
are noalmost all cises simple, and are particularly well suited for appheation
i prictice. In addition to expressions for the v=ual time congestion, CXPrea-

sions are also given for the call congestions where this 1s not the same.

Analogously with the result obtained by O'dell for normal grading hased on
principles given by Erlang, formulas have been derived for the traffic problem
of o link svstem combimed with grading. Unbike the results obtained  with
normal grading the congestion here also depends on the loading on the in-

commyg lines.

Expressions are also derived for the cases with more than two selector groups
in tandem o a link systen,
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The theoretical part contiins an analysis of the characteristic propertios of
the comge=tion functions and of the main errors to which the method of cal-
culation may be subject. This part Tinishes with a comparison between a con-
ventional telephone system with grading and a link svstent, A method not
previously used for the comparizon of group selectors with different numbers

of groups has heen apphied heres In the second part of the work it has been

possible to verify the formulas given. The Dirst comparison 1< with the design
tubles nsed by the Briosh T'ost Othiee for double presclector systems, The
agreement between the tables and the congestion predicted iy the fornmlas

15 very good,

Extenaive measurements of traffic and congestion have been made onoa hink
svatemn with cross-har switches installed in the public network i Helsinki.
Measurements were made for different common tratfie conditions, The statistical
exammation of the results shows close agreement hetween measurements and
theoretical values, For some tratfic conditions the agreement is verv close
it cortain corrections are made to the measured values Tor rewson which are

discussed,

The data from o large scale study of eongestion conditions in a conmmon group
svstemn in the Ostermaln exchange in Stockholn have been placed at the
disposal of the anthor for comparison with the formulas given. A study shows
that for these traffic conditions the agreement hetween theory amd experiment
15 good s it the theoretical values are multiplicd by 082 there 1= complete agree-

ment over the whole range of data stadied.




1

U.D.C. 621.396.621:681.848.5 |

FreDIN, C: Svenskradio Table Gramophone. Ericsson Rev. 27 No. 1

PpP. 29—31I.

|
|

Description of Svenskradio 1506 — a small tastefully designed radio- |

gramophone with the same size as an ordinary table gramophone.

U.D.C. 621.305.97

Tuames, G: Conference Telephone, Type DY .A. Ericsson Rev. 27
(r950) No. 1 pp. 2—15.

Telefonaktiebolaget L M Iricsson has enlarged its manufacturing pro-
gramme with a new type of conference telephones, which has been given
the designation DY A, It is intended to be used in small as well as large
installations. The traffic facilities, operation and construction are de-
scribed in the article.

U.D.C. 621.316.033.1
Luxpuaowm, R: The Binding Wive Lightning Avvester — a New
Form of Lightning Protection for Telephone Open Wire Lines. Erics-
son Rev. 27 (1950) No. 1 pp. 16—23.

The article gives a description of the bindning wire lightning arrestor,
a method for protecting bare conductors against atmospheric voltage
surges in a simple and cheap manner. The method which has been in-
vented and developed by the engineer, K. V. Jérgensen of the Jydsk
Telefonaktieselskab of Denmark, consists briefly stated in forming a spark-
gap between the extended end of the binding wire and an earthed in-
sulator bolt for example, at a number of points along the line, in con-
junction with the attachment of the conductor to the insulator with
binding wire, By this means a diversion of the dangerous voltage surges is
obtained out on the line, so that by the time such voltage waves reach
the telephone instrument, the cable or the exchange, their magnitude
is reduced to relatively harmless limits,

The article also gives an account of the origin of atmospheric voltage
surges in bare conductors and explains the method for calculating the
magnitude of the voltages and currents set up, and finally, describes
the protective action of the binding wire arrestor under varying conditions.

U.D.C. 061.6 Rifa
| OvsteEDT, S: Akhtiebolaget Rifa — L M Evicsson's New Capacitor
Factory, Lricsson Rev. 27 (1950) No. 1 pp. 24—28.

A short description in words and pictures of L M Ericsson's new capa-
citor factory erected in 1948 at Ulvsunda, Stockholm.
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Manual Private Branch Switch-
boards with Cords

ERIK I ENGQVIST, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

IDC. 62139523

Manual switchboards of all sizes, and particularly boards requiring one operator only,
are still in great demand among L M Ericsson’s customers. The development, previ-
ously made on the LM Ericsson LB-switchboards and described earlier in Ericsson
Review MNo. 3, 1946, has, therefore, quite naturally, been extended to CB-boards. This
development is now, in the main, completed and has with regard to private branch
switchboards resulted in a range of cord switchboards, which seem fo cover all rea-
sonable requirements as regards appearance and performance of a modern manual

switchboard.

The new range of the I M Eriesson manual private hranch switchboards covers

the following tvpes:

Wall switchboard for o maxinmumi of 4o extensions and 6 exchange lines;
Floor switchboard for a maximum of 8o extensions amd 12 exchange lines:

Floor switchboard for a maximmn of 180 extensions wnd 12 exchange lines.

The new range of switchboards has been developed on the same Tundamental
principles as those applied to the LAl Ericsson new LB-boards. The frame
work is exactly the same, The calling and connecting cquipment for the lines
are collected in units for 10 lines. Each cord circuit s assembled to o con-
vemient switching set. The common equipment has been combined to a position
set. The relay equipment for the exchange lines is fitted m oa separate frame
outside the switchboard, The units are in other respects designed in such a way
that a complete switchboard may easily be built up from the units, which for

this reason in many cases have been provided with plug and jack connections.

Fig. 1 ¥ 6404
Wall switchboard ADE 1205

for 30 extensions, & exchange lines and 8 cord

circuits, (right) Opened fram base
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Fig. 2 X 4669
Wall switchboard ADE 1205

on floor stand

Fig. 3 X 6400
Line unit for ADE 12

The following cireuit features may be mientioned :
fo Al signalling takes place by means of lamps, iod extension limes are, theres
fore. provided with line relays operating even with comparatively high Tine

resistiance,

2. The cord civenit is similar to that used an the LMIE older switchhboards with
the exception that the key has been provided with a ringing position.
3. The switchhoards are wired e osuely o way that they may be connected to

4 manual or antomatie exchange ammaterial of what tvpe. By oa o mimor
alteration e the wiring of the relay set Tor the exchange Ime, connection

may he made to oan LB-exchange.

4. Automatic holding of the exchange nes s obtaned for mcoming exchange
calls, enabling inquiry and transfer conmections to he performed for such

calls,

Night connection may be carried out with ovdinary cords, irrevelant en

40

cuits ey made metfective by means ol specind keys,

0. The extension ipstroments are fed from the switchhoard battery even for

exchange calls, improving transmission m ciase of high line resistances.

The Wall Switchboard

The smallest type of switchboard. Fig. 1. 15 normally made for wall mounting.
The capacity of this board is 40 + 6 lines (the first figure indicating number of
extensions and the second Tigure number of exchange Tines) and 10 cord cir-
cuits, The wood work 15 in light oak with resin glued joints, all corners and

cdges bemg rounded. Certain parts mside the board are made in beeeh wood.

The front side consists of a vertical panel for the line unites and the position set
and a projecting, shghtly mchined panel for the switching sets and the dial
The receiver has as usual been provided with & hook on the left hand side of
the board, and the generator has been placed on the right hand side. The rear
consists of a Tid on strong hinges and reinforced to take up the stram caused.
when the hoard 15 mounted on a wall. The lid 1s fitted with the connection
strips required for the mcomimg lines and below these a row of cord eircuit

relays.

In sone cases wall mounting may be difficult to arrange or not convenient for

other reasons. Convenient wall space may, for instance, not he available, en-
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Fig. 4

Position set for

rear view
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ADE 12

vironmient may be unsmitable for wall mounting or the operator may have other
duties to perform requiring a certain position for the switchhoard, In such
cases a nxed or IiafJ\,(}I]a' niountime on the ”lul]' (IEHAN he |!|;'I<'|'.|f1f('. |'fl|' this
purpose aospectal floor stand has been desiened, [F1e, 2 llustrates the smidlest

switchboard mounted on such o staond.

[he Tme wut, Figo 30 comprises a completely wired amt for the line equipiment
of ten extenston lines, The mdividual calling deviee is a so called relay-jack,
which will he described helow. Ten relav-jacks arve assembled on o monlded
Ditkehite strip. On the front of this strp only the jack sleeves and the Tamp
apertures are visible, whereas the relay o the relay-1ack 15 concealed hehing
the strips A cable form s run tooa ternnnal steip owith ten pairs of terminal
screws, All e units contained moa o wall switchhoard are tdentical with reeard

to the nmnbering of the jacks as well as the cable Torm.

The line unit for the exchange lines 1= moprinciple suntlar hut s equipped Ton

six lines onlve The four empty pairs of holes have, therefore, been covered up,

The position set, Fig. 4, consists of an oak panel covered with Black phenolie
Lommate aned contains all common equipment for the wall switechbord with the
exception of the dial, The generator and the bell will thus be Tound e this
set together with various relavs and keyvs as well as o connection block for the
recorver i the dial. The position set finally contains two jack bars with
conmection jacks, one for conmection of switching scts and one for the cord
1_'i1'|'11|1 l'l‘];!_\'-. \\.11'!1];.: T ]i.lltl'l'_\'. ]'mh_- :_‘11:11|_'_;l'l' .'ﬂl.ll l'xll'lh-illll ]H'H i~ \'H]]l_'i_'tw'l|

in acible form terminating in o separate connection hlock,

The switching sets i the wall switehhoard will be deseribed helow inocon

nection with ather components.

The new wall switehboard has been coded AT 1205 e has the following

dimensions;

Height 1047 (4090 mmi, or 34457 (870 ooy mcluding cords and pulley
weights; width 1317 (330 mmy excluding vecerver and  generator handle;
depth 163/ (415 mmy, e floor stand, BAR rror, as 197 (480 min ) high

andl werghs 17, hs (7.4 ke

Net wetght of switehboard fully extended excluding frame and relay sets for

the exchinge hnes s approxamately 68 1hs (31 koo,




Fig. 5 X v
Floor switchboard ADF 1410

for 60 extensions, 6 exchange lines and 12 cord
circuits, (right) Rear view with lids removed.

Fig., [ X 4870
Floor switchboard ADF 1420

equipped for 110 extensions, 12 exchange lines
and 12 cord circuils

The Floor Switchboards

The floor switchboards are supplied in two sizes. asmall. Fig. 5. having a
capacity of 8o + 12 Iines, and a large, Fig. 6, for a maximum of 180 + 12 Times.
Both types may be equipped with o maximum of 20 cord circuits, They are
hoth intended for one operator and are twin panelled. The switchhoards differ

with regard to the top section, which may be low or high,

The switchhoard frames are veneered in light oak on block board combining
good mechanical stability with a high quality finish on the large surfaces.
Certamn stressed elements m the frame are made m sohid oak, whereas some
concealed parts are n beech wood for manufacturmg reasons. The desk surface
1s covered with green cork Ino, which 15 hard wearmg and offers an excellent

ints are made by means of resin glue. which s inert

writing surface. All
against damp and fungi, Certmn mside jomts have been remforced by means
of wooden laths or angles. A compartment has been arranged under the desk
top for the operator’s personal effects. The recetver outlet 15 situated to the

stment and a portion to the right has been partitioned

extreme left i this comps
off for the generator. The bottom part of the board has been provided with

sheet metal kick guards.

The rear of the switchboard 15 covered by two lids made i wall board on a
frame of soft wood, When the lids are removed all termunal frames, jacks and
cord supports are accessible. There 15 ample space for runnimg cables to the

terminal frames m the top part of the hoard.

The line unit. Fig. 7. differs from that of the wall switchboard only with regard

to the cable form. The llustratton shows a wit for ten extension lnes, The
line units are now identical also m the floor switchboard, the separate left or

right hand types having heen made ohsolete.

The line unit for the exchange hnes are only made for six lnes as m the cise
of wall switchboards, see Fig. 6. Normally the units are assembled in the hoard
with extension lines huilt up from the bottom and the exchange lnes at the top.
hut there is nothing to prevent the exchange loes being lowered to o position

mmmiediately above the extension lnes,

The position set. Fig, 8 consists of an oak panel covered with phenalic Tuninate

on both sides and carryimg all common cquipment in the switchhboard with
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Fig. 7
Line unit for ADF 14

Flg. g
Position set for ADF 14

redar yiew

40

cxception of the dial and the genervator, AL warmg for the power supply 15
collected on o terminal ok Tor cisy connection of hattery pole changer ete

The new floor switchboards have been coded AP0 1o Tor the low type and

ADFE ryoo for the lmgh tyvpe,

Fhe dimensions are:
Height 435" (1 1to mmy and 50007 (1 2g0 mum) vespectively

Width 251/ (630 mm)

Depth 30147 (7605 mm)

Net weight for floor switchboard ADEF 1410 with 8o 4+ 8 Tines and 12 cord
cirenits is 130 Ihs (71 kg approx. The corresponding board ADEF 1420 s
approximately 8 Ihs heavier, whereas ADEF 14320 with 80 4+ 12 lines and
18 cord civenits weighs 200 Ihs approx. All weights are exclusive of frame

andd relay sets for the exchange hnes.

As all the above switchhoards may be extended, empty spaces in a board, not
fully extended, 15 covered by dummies of the same dimensions as the line and

cord eireurt umits, These dunmmies are also moulded i hakelite,




Components

& Only those components which are specially designed for the new C B-switch-
boards will he deseribed here. The most prominent component 15 the com-
hined relav-jack, IFig, g, which serves as calling and connection device i all
new CB-boards, It consists of a jack of frly normal type attached to a lamp
ftting and a very stple relay, Tormimg a sell-contained unit, The relay s
provided with one make-contact only, comceting the lunp on operation of the

relay. Inospite of the small dimensions the velay will serve as calling relay for

comparatively Tong extension lines, The calbing relay anid the jack are eleetric-
ally connected insuch o way, that the relay is diseonmeeted from the Tine, when
the plug is inserted in the jack. The rely-jack is mounted on the line unit

strip by means of one single serew. Al soldering tags, which may be connected

Fia. 9 e i parallel when wiring the lve unit, ave specially designed Jor hare ware
ig. X 467 i . x
connection,
Relay-jack
The relay e the relay-jacle 15 normally wound with .oo32” enam Cua (008 mm
TE) giving 3000 tuwrns and 300 ohms, safe operatmg eifect beng o1 watt
APProx.
The Switching Set
Fig, 1o, eontains the essential equipment for a cord cireuit, The hody s
moulded m bakehite and will hold the ollowimg component= - order from
the front.
1 battery feed relay
rospeakme and ringing kev
1 supervisory lamp
2 plugs
2 cord comection clamping hlocks
The llustration shows @ wired unit with the wiring ternninating m a con-
nection jack.
The Battery Feed Relay
Fig. 11, has a similar iron circuit as that i the clear signal indicator i the
L M Ericsson LB-switchboards. The armature is. however, modified so as to
operate a single make-contact, operating the supervisory lamp. When the relay
1as heen fitted 1 ats position in the cord eircuit unit, it 15 enclosed i an ron
has | fitted ts posit tl t tit losed
sheath to prevent eross talk between adjacent units.
1
Fig. 10 X 6402

Switching set
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Fig. 11
Battery feed relay

X 467

Fig. 12
Cord and plug

Fig. 13
Cord circuit relay with plug
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X 4673

X G493

he key and the konp wall alveady be tamiliar and do not vequive detailed

The Cord and the Plug

are comparatively recent components, which have lately heen further developed,

Fhe cord commections, which carlier consisted of elose wound wire evlinders,
now consist of etal sheaths which are clamped vound the cord, see Fige 12
e plug has also been improved apon, more hard-wearing materials hemg
used as ansnlation hetween plug conductors and s collars on the protection

spirad

The Cord Circuit Relay

g 130 s a complement to the cond ciromt unit i the switehboard, Each covd
cirenit in such 2 board has to be applicd to two different traffic alternatives :
internal service and exchange service, For this reason the cord circuit relay
hias been troduced, which among other things inserts the hattery feed relay
at internal connections. The cord circuit relay is provided with an attached
commection plug and can be commected inats position in the switchboard s
ciasv oas the cord civemt umt, The work of replacing a faulty cord cireut or

adding new ones s, therefore, only a question of minutes.

The Relay Frame

As indicated above the new range of switchboards have been provided with
separately mounted relavs for the exchange lines. In this way many advantages
have been gamed. The switchboard atself can he made smaller and with
neater appearance. The exchange hine relavs, bemng comparatively vital com-
ponents, will be more accessible for inspection and maintenance. Transport
problems are simplified as the relay equipment 1= rather heavy and requires

careful packmge.

Fig. 14 shows a relay frame of the type used for the LM Ericsson new switch-
hoards, It 1s made for wall mounting and contains six refay sets. A wall switch-
hoard ADE 12 requires, consequently, one frame, whereas a fully extended
desk switeh board ADEF 14 requires two frames. The frame s made inomild
steel and finished in light alomimium enamel. The individual relay sets are
connected over plugs and jacks and are casily removed from the frame. The
space at the hottom of the frame is taken up by terminals for incoming and

outgoing cahles,

The relay frame, which s coded BED Yoo, has the following dimensions

Height 171" (440 mmo width 10t/ (256 mm) and depth including relay

set 617 (163 mmi. Net weight for a frame with fully mounted relay sets

BUB 16 is 44 1bs (20 kg) approx.




Fig. 14
Relay frame BDE 8006

with & exchange line relay sets

Fig. 15
Relay set

cover removed

Fig. 16
Circuit diagram
for ADE 12 and ADE 14

X 4676

X G487

The Circuit Diagram

Fig. 16 shows the cirenit diagram for the new L M Ericsson switchhoards,
The top part of the diagram s taken up by the line cquipment. The centre
part shows a cord ciremt and the Tower part below multiple arrows covers the

COTIImon ]IH\'II [[RIN} L'l|11i|}]li('!]1.

The exchange lne equipment contains a number of relays NR— X7, o trans-
former T, a0 Tew condensers and resistances and a night switching key VA
assembled tooa relay set. Mg, 150 In the swatchhoard there are, morcover,

relay XA ceall Tamp XL and a jack N/

The extension line cquipment s very stimple and contaims a relay LR, o eall
lamip £L and o gack £, assemibled to o velav-jack, g, o,

The cord circait equipment mchades two cords with plugs A8 and 7 a key
SK—SK

to a switching set, Fig, to, and finally a cord cireuit velay DR, Fie, 13,

KK, a battery feed relay S and o supervisory imp S, assembled

Apart from keys NB—S—NB—~, well known in switchhoards, the position
set contains operator gear U—/C—R, alarm device VR—8, ringing equipment

HG—R—R17, dial 12, switching rvelays #,—R.—R- and hattery feed relay /.
i 3 1 o 3 :

A detaled description of the ciremt procedure, when establishing connection,
15 outside the scope of this article. In the following we will, therefore, confine
ourselves to an enumieration of the different connection facilities wm the new
L. M Eresson switchhoard,
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Fig. 17
Automatic battery charger

(right) with cover removed
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X 6487

=,

==

The Tollowing connections may he obtadned :
extension—aonperator
extension—extension

extension

exchange

exchange—operator

The same plug m the cord is used when answering an extension and an ex-

change call.

For calls between two extensions, battery supply 1s obtamed from a conmon
relay SR in the cord circuit. For exchange calls, the extension receives battery
supply from relay XK. in the exchange line relay set. The system is con-
sequently independent of the battery supply from the exchange.

For meoming exchange calls, o holding cireunt s formed (hy means of relay
NEY) as soon as the operator answers the call, and this circuit remains i
operation during the whole call and until discomnection takes place. This enables
mauiry  and  transfer  during  the  call without interfering with the main
exchange, In such cases the extenston calls the attention of the operator by
repentedly pressing the receiver cradle causing the clear indication Taop SL
to flash.

[For outgomg exchange calls, the exchange hime is held directly from the exten-
sion anstrument this o= necessary mm order to enable dialling from the extension
mstrument without the assistance of the operator. The possibilities of mquiry
and transfer must, therefore, he dispensed with for such calls.

[T an ontgoing call is completed but not vet disconnected, a new call may still
he received on the exchange line and be indicated in the switchboard. The
ringing signal i=. however, blocked by transiormer 7r and does not affect the

extension.

Night connection between exchange line and extension may be established
by means of the ordinary cord cirewits, In doimg so. however, certain power
consuming eircuits must he put out of action by means of key NK in the
exchange lime and NC in the cord circuit. Contact NC is opened hy means of a

special kev anserted in oa round hole i the switching set. At night connection




Fig. 18
Pole changer RGN 6002

cover removed

X 4674

of the exchange line a relay XA s connceted, which transters the ringmg

signal to the extension for outside calls.

The exchange line velay set as supplicd may he connected to manual or auto
matic CB-exclianges of any type, but if the exchange s an LI one, the relay
set wiring has to be modified as indicated by the dotted lines o the diagram.
It <hould, however, he remembered that with LB exchanges night connection

can only be arranged for inconnng calls hut not for outgoing calls.

With regard to the cireuit of the new switchboards it should, finally, be acdded
that by modifving the exchange line relay sets, there are considerable possi-
hilittes of mecting the various requirements, which miy he put on switchboards
of this kind,

Power Supply

A manual switchboard as deseribed above 1s not complete without power supply
of various kinds, In the first place 24 V' is required as battery supply and as
operating voltage for different local cireuits. In the secomd place AU voltage

for ringing should preferably be available.

The most reliable supply for 24 V7 DC s no doubt an accumulator battery with
automatic charging equipment. The following capacities for batteries and charg-

ing equipment may he recommended depending on kind of available mains.

ADE 12 ADF 14
Accumulator battery 24 V... 15 Ah 30 Ah
Chargmg equipment for AC ... ... ....... BMDM 1715 BMM 1716
Charging equipment for DC ................ BMIL 1102 BML 1102+

BML 1101

Providing AC mains are available and the probabilities of mains failure are
small, an eliminator may be used, omitting the battery. Suitable eliminators are
BMN zirr and BMN 2211 resp.

Generator ringing 15 alwayvs rather cumbersome tor the operator and the addi-
tion of a pole changer RGN dooz, Fig. 18, is recommended. This pole changer is
operated on 23 V. DC and has an effect sufficient for simultaneous ringing on
approximitely ten bells, The circuit of the new pole changer will follow from
the dotted diagram in Fig. 16.

Packing

The new private branch switchboards are supphed in parts as m the case of
the new LB-hoards, The packing principle is i the mam similar although a
few mmprovements have been introduced latelv. The relay frame and the relay

sets for the exchange lines are. however. packed m a separate case.

Through the methodical application of the unit principle for lines, cord cireuits,
exchange line relays ete., the amount of assembly work is reduced to a minimum
and a switch board may be assembled in a few hours without other tools than
a serew driver. The new method of packing will no doubt also reduce the rick
of transport damage on the more wvital components.
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Balancing Machine for Motor Car

Wheels

E LISELIUS, LM ERICSSONS MATINSTRUMENT AB STOCKHOLM

Fig. 1 X 6301

Balancing machine for motor car wheels

46

U.DC 621—755:620.113.012.3
Ermi has included a new type of balancing machine in its manufacturing schedule,
which is intended for balancing motor car wheels. The Ericsson Review No. 3, 1948
contains a description of the principles followed in the construction of Ermi's ba-
lancing machines. The new machine is very similar fo these former types, but it has
been possible to design it in a simpler form since the demand for accuracy of the

measuring results is appreciably less than in the case of the earlier apparatus.

In a rotor which has not been balanced and which is required to rotate at a high
speed considerable forces are set up which exercise a disturbing effect and
subject the rotor and hearings to appreciable mechanical stresses in the form of
vibrations, If, moreover, the rotor has a relatively large diameter in relation
to its speed of rotation, these vibrations may have a fatal result on the hearings
andd shatts. The vibrations are transmitted to the surroundings and, when the
rotor 1s o motor car wheel, the vibrations will not only be transmitted through
the steering gear to the steering wheel but the unbalance, both static and
dynamic, will set up vibrations throughout the entire car. Modern cars with

separate springing are particularly sensitive to these vibrations.




Fig. 2 X B503
Shafts and hub for fixing the car wheel

I the car 35 run at o speed as low as 30 km/h (20 ailes/hy an unbalance of
100 g (3.5 ozs) will be of no particular sigmficance. When the car s fittecd
with tyvres having the dimensions G.o0 > 16, the forces of vibration will amount
to about 1.0 kgs (3.5 Ihsi. The Torces will inerease with the square of the speed
however, and thus at 60 km/h (37 miles/h) they will be four times as great or
6.4 kgs (1 1bs) and at go km/h (55 miles’h) 144 kgs (31.5 hs). A wheel
having the above-mentioned dimensions when runming at 9o km/h (55 niles/h)
rotates at a speed of 670 v, p.. that is to say, i the course of an hour the wheel
will knock against the roadway some 4o ooo times with a force corresponding
to more than 14 kgs (30 1bs).

An unbalance corresponding to 100 g (3.5 ozs) cannot he regarded as large.
Actually, it has been found that the unbalance i car wheels vsuoally varies

between 100 (3.5 and 170 ¢ (6 ozs ).

Static and Dynamic Unbalance

Static unbalance is produced when the heavy part is distributed symmetrically
on hoth sides of the tyre. This will cause the wheel to jump up and down when
rotating. The vibrations thus set up are not perhaps noticeable simce the springs
and shock absorbers tauke up the greater part of them. Nevertheless the destruc-
tive action which the vibrations exercise on the wheel and its bearmngs and

fastenings still remains.

Dynanne unhalance is produced when the heavy point as located to the side of
the wheel's symmetrical plane. Tts action 15 to set up lateral vibration in the
car. Thus, dynamic unhalance has a more disturbing effeet on the front wheels
than on the rear wheels owing to the Tact that the deral vibrations are trans-
mitted directly to the steering gear. This does not mply. however, that un-
balance can be permitted in the rear wheels without i1 effects. Unhalanced
rear wheels sive rise to vibrations in the hack of the car and these are trans-
mitted through the chassis and set up oscillations and disturbances in the

steering cear,

Ermi's balancing machine for motor car wheels, Fig, 10 15 bailt on the same
principles as Ermi's other balancing machines, and consequently the experience
gained with the latter could be apphied to advantage in this new tvpe. It 1s not
necessary to carry out any preliminary static balancing in the wheel halancing
machine, since both the static and dynanic unbalance are checked at the same
time by a single measurement. The unbalance s referred to and balanced in
two ]}I.'mg_-_-, at right angles to the axis of rotation in such a wav that the balance

weights are attached between the tyre and the vim on both sides of the latter.
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Fig. 3 X 8502

Contrel- and instrument equipment

The letters refer to the descriplion in the fext
of the manner in which balancing is carried out
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The number of balance weights that should be placed on the wheel may be read
off directly from the machine’s instrument. The position in which they should
he ]rl.:l'l'l] 1= deterniined .ll!lnlll:|lit_‘::HI\ imasmuch LS | l;lm]; |1:ht\ up when, after
the machme has stopped. the wheel is turned round gently and reaches the

position at which the Tieht point s located vertically upwarids.

Operating Principles

The wheel s mounted i two apen bearmgs which are resithiently suspended
so that they can carry out practically undamped horizontal oscillations of small
.||||]|[1L!1i]l'_ Fach hearing 1= connected 1o a vibration generator cumnsisting ol g
coil introduced i the e gap of a permment magnet. In these two generiators
alternating voltages of sine wive form are generated which are proportional
to the amplitude of the oscillations, These voltages are applied, one a a tme,
to w ocotl inoan electrodynamic instrument: the other coil is fed from o svn
chronous generator on the driving shait, from which it is supplied with @ con-
stant voltage. Owing to the cooperation of these two voltages o deflection 1s
produced on the mstrument the magnitude of which s dependent upon the
amplitude of the vibrations (amount of unbalance and upon the phase positions

of the two voltages m relation to one another.

A synchronous generator is available for each balancig plane, and their stators
can be rotated wherehy their voltages can he displaced i phase in relation to

the voltages from the vilration generators. By comparing the phase positions

of the vibration voltages and the phase positions of the reference voltages pro-




Fig. 4 X G406
Balancing weights

with springs for fixing them to the rims

duced ]r_\' the h_\'lli'!]]':rl]nlh senerationrs, that 1= to =av. the angnlar inhlﬁlurl of the
stators, 1t is possible to determine the position of the anbalinee o the respective

correction planes.

Carrying out Balancing

The wheel and its rimoare fixed at the hoboand the shait s mounted i the

open hearmes, Fig, 2.

The motor which is a squirrel-cage asvichronous motor is started by depres-
sing the press-hutton 1, Fig. 30 To allow the wheel to be started op gently an

antomatically acting friction cluteh 15 huilt imto the equipment.

After the wheel has come up to speed the throw-over switeh O = moved to
the left (measurcinent i the left-hanid correction plane) ol the kool 77 s
turned until the instrument cives its maximun detlection (the pomtey yeaches
a maximum and then tons towaeds zeroaf the turnme of the knoh 715 con-
tmued 1. The deflection obtwmed constitutes o measure for the wmount of un-
balance and midicates the number of balanee weights whieh should he apphed
tor the left <ide i order to balance the wheel m this pline.

Fig. 5 X 6195
The balancing weight is applied to the rim
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Without stopping the motor. Oy is moved over to the right (measurement in
the right-hand correction plane) and H s turned until the instrument again
cives the maxmmum deflection. The instrument thereby indicates the number of
weights which should be applied to the right side,

When these two mepsurements have been carried out the wheel s stopped by
moving the arm B to the right. I O 15 now moved to the extreme right posi-
tion and the wheel 15 turned, the lump L will light up when the wheel reaches
such a position that the pomt at which the halance weights should he applied
1= located vertically upwards. 11 Oy s turned to the extreme left position the
position of the unhalanee on the left-hand side is determined in the same way.
whercupon the lamp Leoowill then light up imstead. After balanee weights cor-
responding i number and size to the deflection of the mstrument have been
applied on both <ides, the halinemg of the wheel 15 completed. IF the amonm
of unhadance 1= not oo great, o single megsurement will suffice to complete

Taduneing.

Shatfts with hals are supphed with Evim's balaneing machine wlhich may be

u=ed for the types of roms and wheels commonly encountered.

The Balanemg werehts, Fig, 4 are made of o lead alloy, The weights are aval
able o different numbered <izes varving hetween 'y oand 6 ozs Fach weight

s provided with o steel sprmg hy means of which the weight s attached o the

cilec of the v

Technical Data

Maximum tvre diameter: 1200 mm (41 imehes )

Measoimum wheel werght s 2o0 kes (440 Thsy

Minmn wheel weight 1o kes (22 b

Sensttivity Vibrations having  a magnitude of  approximately

a.05 mm (ooo2 mchy can be measured,

Balancing speed : 480 r.opem,




AB Alpha— Mechanical and Plastic
Products

1. 100, ab1us \i[-||.|

In the autumn of 1949 AB Alpha had been a member of the LME group for 20 years
of its more than 60 years of existence. A brief acccunt of the firm's origin, develop-

ment and comprehensive manufaciuring programme is given in the following article.

When the Teleton AB 1AL Eriesson acquired the shares o AR Alpha durimg
the autumn of 1920 a new member was added to the LM E fannly which, how-
ever, wis far from heing a new creation, Some 4o vears earlier at the end of
the vear 1888 the poneer, Max Swevert, whose name was subscouently asso-
ciated with Max Stevert's Fabriks AB ( Sieverts Cable Works) took the mitia

tive an the foundimg

doa hrmowhich arter taking over the Stockholm and
Sundbyvbere plants of s Hastskosom  Akticholagets was to devote ars activities
to the manutacture of metals (<o-called Alpha metals) and mechanical en

gineermg work, The new company was known s AR Alpha.

A< oaomatter ol cnrosity, atomay be mentioned that the factory prennses
question were situated on the site of the present Sieverts Cable Works, approxi
mately at the spot on which the old offices of the latter concern were located,
Alpha carried on its activities here, with Sieverts Cahle Works as its tenant
up to the turn of the century when it moved across »The Esplanades to s
present site. During these early vears the firms were respectively referred to
as wlron-Alphay and »Wire-Alphas, the latter name applyving o Sieverts
Cable Works.

Manufacturing Programme

During the first vears of the company’s existence its operations were relatively

Fig. 1 xasre modest and the economic results achieved were on a suatlar seale. It was only
Factory installation at Sundbyberg at !]h.- lu-u_nzmn; of the new century when \l.[:lm .1u:>i\ up the m_.l.m“.‘.ll,_,[m.,, of
ol P s salialikeiistsm Rish i machimes for testing matertads which were primarily based on Brinell's mven
new buildings. tioms aned testing methods that the manuiacturing outlook widened,

Wl | 1 LTLELE
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Fig. 2 X 4681
Duromeler

for investigating and checking the hardnesss of
metallic materials

>
Fig. 3 X 4682
Carbometer

for determining the carbon contents in a steel
bath

Fig. 4
Pello switches

for flush- and surface mounting
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Material Testing Machines

[he material testimg machines, . e, machines ior testing viarious properties of
metals were tor many years — and still remain — one of the company’s Teading
products, od they represent o range for which the Tirnn is practically the sole
nanubacterer e Sweden, Even at oan carly  stage Alphads materind  testing
machimes made o name for themselves Tar heyvond the conntey’s horders, ol
thanks to then high quabity and eonsequent precision and vehability, they have
bt up an excellent veputation for Alpha in this speetal Tine, The more imi-
portant machines meluded e the production schedule at the present time e
Brinell presses, duromcters, tensile testing miachines, Il('”rllthlril nnpict testers,

certain testing machines for plastie materials and carbometers,

Plastic Products

Niter the first world war aned at the beginning of the 19205 Alpha became
interested i products of an entively novel character, namely, moulded plastic
products. This hranch wias subsequently o prove of decisive importance to the
mture fate of the andertaking, Approximately at the same time 1AM Eriesson
Tl

gu'm!nrl!lnu ol Il'l{‘]il]llﬂl‘ ll1.ll('l'i;t!». Sinee L M FEricsson |11:l(t.‘t] orders L‘H\'t'l‘l"ll_i.:'

taken up the mannfacture of smilar products in conmection with their
a0 by noomeans meonsuderable part of their yequirements wath Alpha, however,
thus obtammg production from twa sources, this proved to he one of the in-
centives Tor Lo A Eriesson's interest in Alpha which culminated in the purchase
of this Tiem by LM Eriesson in 1929, Adter the coneern had been taken over,
the bakehte manufactare which had hatherto been carried on at the L A Eries-
sont Tactory e Dobelnsgatan was moved to Alphas and the departments asso-
ciated with this work have heen progressively expanded up to ragg. The
moulding department Tor plastics his o total press capacity of no less than 12 ooo

tos at ts dispasad,

Railway and Tramway Signalling Equipment

The collabioration with Lo AL Eriesson has involved Alpha m a new branch of
mealietare, nantely, certam equipment for ratlway and tramway signalling
mstidlations. On the hasis of the designs prepared By 1o M Eriessons Signal AB
Mphao has taken up the production of electrical imterlocking machines, point

operating e, locking  devices, track impedances, cable distribution

Pt

cubicles. cable endescaling hoxes, eten, all in orvelatively lrge quantities. This

branehe of manufactore s constantly growing and Alpha hopes to achieve

further increise 1 the future,




Right: Large machine shop. Below: Modern
semi-automatic plastic press of Alpha's design.
At the front a high frequency set for heating
the moulding compound may be seen.

The illustration below shows a filer working
on a mould for L M Ericsson’s new telephone
casing.

Left: A part of the machine shop

Below: Metal showing five presses for gramo-
sheet pressing phone_ records under construction.
d The illustration below shows the
epartment

assembly of Pello switches on a
belt conveyor.



Fig. 5

Tumbler swilches and press buttons

Fig. 6
Alpha plugs and sockets
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Electrical Installation Material

Even before ats absorption by the LM Ericsson concern, the collaboration
with Steverts Cable Works had provided Alpha with an incentive to take up
the manuiacture of heavy current installation materials. The best known of
these products 1s unguestionably the Pello switeh whieh has met with a wide
sale in Sweden and s probably the most popular amongst the types of switches

for lighting purposes at present avalable in this country.

Apart irom the Pello switeh, wall sockets represent the leading ]l:'n<|m‘t~, hut
hoxes, lampholders and covers for Gebe fittings, together with the older tvpe oi
Gebe and the new and smaller ATU type hikewise play an important part in
the production schedule. Finally, attention may be drawn to the fact that Alpha's
tnbler switches, flat-pimn contacts and bell cireuit material are meeting with

ever mereasing apprecuttion and demand.

Hydraulic Moulding Presses

The extensive machine equipment available i combimation with Alpha’s many

vears experience of mechanical and hydrauhe construetional work rendered




Fig. 7

Pressing gramophone records

=
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X 4680

it an obvious step for the firm to take up the construction of the presses required
for the production of plastics. The efforts i this direction yielded good results
and it not only heeame possible to provide all the presses needed for Alpha’s
awn moulding department but 4 number were also supplied in the course of time

to the foreign factories associated with the group,

The crowning achievement has heen _\!]Jll.’llﬁ delivery of the entire press :_-quip-
ment including moulds to L M's telephone apparatus factory in Karlskrona.
This delivery comprised one so-ton laboratory press, six 1oo-ton moulding
presses for telephone cases, ete., four 165/35-ton presses for transfer moulding
of microtelephone handles, one 175-ton press for transfer moulding of hobbins
amongst other parts. and two 200/ 100-ton presses (double acting moulding
press) for rings and telephone covers, all provided with istrumentation and
control apparatus for semi-automatic operation and adapted for parallel control

with high frequency sets, not to mention other refimements.

Appreciable costs have been laid down in the construction of these presses with
the object of obtaining a product which would not only meet 1. M Eriesson's
special requirements but could also be sold to outside firms. Up to the present,
however, the available production capacity in this branch has been so fully
utithized m making deliveries to the companies belongmg to the group that it
wits not possible to deliver to outside firms. Nevertheless, new possibilities have
recently been created which have placed AB Alpha in the position to accept
a certain number of orders from other customers also. A beginning has already
heen made inasmuch as the Telegraph Works have ordered three presses and

the Abo Porcelain Factory one press of the Karlskrona type.

Pressing Gramophone Records

Alpha's experience and resources both with respect to mechanical and hydraulic
work and the production of plastic materials have also caused the firm to take
up the pressing of gramophone records, Ever since the beginming of the 1930s
the records of the well-known Swedish brand sSonoras have been pressed by
Alpha. For some time past Alpha likewise counts Decea and  Metronome
amongst its customers. This work 15 now carried out in semi-automatic presses
of Alpha's own design and construction, Presses of this type were installed
some vears ago 1 Denmark and Norway and a marked iterest i them is now
heing displayed by many gramophone recording companies hoth i Furope and

OVerseas countries,

Manufacture of Moulds
An account of Alpha's manufacturing programme would he incomplete without

H \[:t_'('i.’l] reference 1o the tool department,

.\l}.'|l-'l'~ 1|n|[ I|l'iJ.’I['[HIl'1I[ 1= l‘l[[[]l!]lt'l] \\I[i'] an extensive |||=I:1]].1[|u1| <:|- |||.u].-|']'|
michine tools, and thanks to the known skill of 1ts personnel it has been able
to produce monlds and dies whneh, wath respeet to therr quahity and precision,

are acknowledged to bhe amongst the hest that can he produced i this country.

[t 15, of course, as a suppher of the moulds Tor all the more or less complicated
parts employed in the telephone industey that this department has had to fulfil
its chief task, but alse for other manuiacturing lines in the group such as
installation materials, the availabihty of a Tnghly quahified tool department has

heen of great value,

It will be realised from what has been saud above that Alpha's manufacturing
programme has become in the course of time, and still is, comparatively many-
sided, although the transference to AB Rifa of the condenser and resistance
production formerly carried on may be assumed to have resulted in oa certain

coneentration. These latter forms of manufacture which were taken up by Alpha
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at the begimming of the 19308 covered smiall condensers for low tension, n-
cludimg hoth paper-imsulated  condensers  aml electrolytic condensers, surface
reststances, [:rnu](‘:'t'rl carbion cores and the ke, ln;Lin]_\' to meet the I‘L'f|llil't'-
ments of Lo AL Ericsson’s telephone materials production, This production was
transferved m 1949 to AB Rifa, a detailed deseription of which firm s con-
tammed in the Ericsson Review Noo 1. 1950,

An Enterprise in Progress

Sinee the manufacturing programme has attained the extensive proportions
described above, 1t will be clear that Alpha has grown considerably m the

course of time, hoth as regards its premises and staif.

N
during the past 20 vears, and in addition, 1t became possible to acquire the
plant and works of the Svenska Bakelite AB, Uddevalla, in 1938,

w huildings have been erected on the site at Sundbyberg on several occasions

Immediately before the transference of the condenser production to Rifa the
total staft employed by Alpha amounted to shightly more than 1 ooo. The number
is approximately 8oo at the present tume, but an increase i this figure may
he anticipated, given normal working conditions and after the premises formerly

devoted to condenser manufacture have been adapted to new production tasks,




New Telephone Instrument for
the LM Ericsson Loudspeaking
Telephone

G THAMES, TELEFONAKTIEBOLAGET L M ERICSSON STOCKHOLM

L€, 621,305, 7211021, 305,023

The L M Ericsson loudspeaking telephone has up to the present consisted of the tele-
phone instrument, desk microphone, loudspeaker and amplifier. Of these the telephone
instrument and the microphone are generally placed on the desk and it has, there-
fore, been found expedient to combine these fwo into one single instrument. It has
often proved awkward fo place both the telephone instrument and the microphone
in convenient positions generally to the disadvantage of the microphone. With the
combined instrument the microphone will obtain a more favourable position added

lo which the requisite desk space is reduced.

Design

The new telephone instrument is a combination telephone set and microphone
used as part of the L M Eriesson loudspeaking telephone system. As will he
seen from Fig. 1 the dial is placed to the left and the nicrophone to the night
on the front of the mstrument. Between these two is a pilot lamp which in-
diwcates when the microphone 1= connected. The three push buttons required
to operate the mstrument are mounted on top of the case. The function of
these huttons 1s the same as in earlier instruments: the left-hand button calls
the exchange and the right-hand one inereases the volume of incoming speach

when required. The centre button 1s used to disconnect the call when completed.

The handset 15 supported in a cradle on the back of the instrument, The shape

of the eradle is such that the prongs are well visible above the rear edge of the

mstrument when the handset s removed, thus facilitating the replacement of
) _ o the handset.
Fig. 1 X 7567
Telephone instrument type DBF 11 I the handset 35 hited durmg o conversation while using the microphone and
with built- in microphone, On the top of the in-
strument: push buttons, on the front: dial, pilot ) )
lamp and microphone; (right) rear view to the handset.

londspenker, the huttons are released and the eall s antomatically connected




Flg. 2 X 6504
Telephone instrument DBF 1102

cover removed

with termimal hox, the mstrument consists of ;)

Apart Trom handsct and cord
Cthe mstrument as o well s

hase-plate with a case mounted an oot The case of
that of the londspeaker 1= made of polished wood,

Mounted on the base-plate, see 190 20 are the eradle swateh, push batton, con-
tact springs, transtormer, condenser, huzzer and various ternnnal blocks whereas

the dial, mucrophone with pilot koop and the cradle itself are mounted m

the case.

The dhal and nucrophone are wired to the terninals on the base-plate by means

ol two lexable cords.

Fig. 3
Conference telephone

{left) Manager's table and loudspeaker, (right)
On the desk the new telephene instrument with

built- in microphone
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Fig. 4 X 6508
Diagram illustrating various exiension
equipments which may be connected to
the new telephone instrument

Application

The new telephone mstramen may he nsed in place of the =l fnl\f|—]r"-'l[-'|1|_'4

[|_-|1-]r|1||n|- or with conference 1t']u_'[:|ltr|1|' type ALC 2oo as follows:

Corresponding to

Telephone Connected to
I CR | . Apprhcation
strume . A ¥
IMstrunien yoeXChane T S Microphone
DEE root il DEH 24101 Londspenlking
DEE rror automatie DB 2517 telephone
i 4 =
RL LOME [y onference
O rooz manual DRH 2402 telephone type
DB 1102 automatic DEH 2502 ALC 200
U The instruments are mtended [or use with 23 ¥V oexchanges with oo+ joo ohms
fecding cotls or systems with other working voltages and leeding coils which give
the same maximum leed current 1o the telephone mstrument’'s fransmitter. Instru
ments for connection to exchanges having battery supply conditions deviating from

those mentioned here can be supplied on request.

Connection

The new instroments intended Tor conference telephone tvpe AEC 200 have
circuits identical with those of earlier instruments and the connections are
miade i exactly the same way,

Even the new mstruments used as loudspeaking telephones are connected in the
same way as before except for the fact that the terminal box is different. The
circuit is, however, now altered to provide for the connection of an extension
instrument. The new mstrument then serves as a main station and the extension
statton may be an instrument of ordinary type, for instance DB 1501, Calls
on the main station which always has right of way, cannot he overheard on
the other instrument. Another new feature is the provision on the main instru-
ment for direct connection of the sENGAGED ON TELEPHON E» indication.
This is an indicator lamp or panel mounted outside the door which lights up
when the telephone is being used,

As with the original equipment a signal transfer switch may be connected to
the instrument, which transfers the ringing signal to another instrument after
a certuin number of signals have been received. (See Ericsson Review No. 3.

1g45. 1 Fmally the instrument may be provided with an extension hell.

ext.-instrument

/\ & !-Z‘ i signal transfer swiich

—-—/ "“ telephone indication

o ‘ Lo\ extension bell
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New Type of Staff Locator

A TRAGARDH, TELEFONAKTIEBOLAGET LM ERICSSON, TELESIGNALFABRIKEN, STOCKHOLM

LU be . 654 0338

Staff locator systems are being increasingly used in modern offices as a means towards
good service and rational office routine. Such systems enable rapid contact with staff,
which owing 1o fhe nature of their worlc offen have to be away from their place in

the office and which time and again are required by customers or colleagues.

L M Ericsson have designed and marketed a new fype of staff locator which in cer-

tain respects differs from earlier types.

A st locator s genevally composed of visual mdicators e @ Lunp panels,
placed o office romns and corvidors and contamimg up to five differently
coloured Tonmp sections, together with operatmg velayvs and control cquipment
placed at the telephone switehboard. By means of push buttons or kevs the
aperator conmects different enlow combinations for continuous or flashing light

mdicating the persom required,

When the lump panels have to be fitted e positions exposed to strong day
light 1t s for certam colour combmations difficult to decide whether the lamps
are operated or not. LM Eriesson have, therefore. designed a new lamp panel
utilizing specially shaped ved coloured Tamp lenses emphasizing the effeet of
the lamps and makimg them well visible even mosunbight, Due to the design
of the lenses Lonps for lower effect may be ased, which will reduce the power

consumption and the cost of the wiring,

A new control et for the operator has alsa been designed, which may he

operated without reference to the actual lamp combinations and which elinnnates

All contu=ion hetween different combinations.

Fig. 1 X-5500
Lamp panels

(left) KNH 9501 far flush, (right) KNH 3511 for
external mounting
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Fig. 2 X 7566

Lamp panels dismantled
(left) external type, (right) flush type

Flg 3 X 4180
Lamp panels with lamp seciions in a
vertical row

{left) mild steel frame, (right} plashc frame

Design

Fhe g panels, Trg, 1, are supplicd for flush or external monnting aml con
tawin 5 red coloured Tenses placed to Torm a sanare as llastrated, whercas earher
panels have difterently eoloured Lunp sectioms placed oo vertieal vos s shoam
m g 30 In the new Tonp pancls it as the position of the operated Tanp that
is of significance, whereas in the earhier panels the colonr 1= 0o means of readimg
the combination. A <taff locator systen must, therefore, contin either old Tanp

panels or new Lonp panels hut not hoth types,

The power consumption of the lamps s only 1.2 W oper lamp as compared with
3 and 5 W respectively for the earlier types, The lenses are specially manu-
factured and moulded in polystyrol with a ribbed nside surface difiracting

the Tight from the Tamp o such o way that a lighted lens 1= well visible, even

il the panel 15 exposed to sunhight.

With 5 lamps in the panel 31 different combimations mayv be obtamed but as a
rule only 30 of these are atilized in order to reduce wiring cost. With continuons
and flashing light 60 persons may be signalled. Both the flush and the external

type may be fitted with buzzer 1o call attention when signals are m progress.

The casing for the external type and the cover plate for the flush type are
made m plastic, g, 2 illustrates the build-up of the two Lunp panels. Tt will be
noted that the mam component, the laump msert with huzzer, 15 common to hoth
types. The panels are designed so as to facilitate fitting and replacenient of Tamps

as dar as possible,

The control set, Figo 4, s made in the manner of o plug swiatchhoard and may
be placed with the panel horizontally on o desk or vertically on the top of a
switchboard, The set contauns 3 jack strips, each contiwmimg ro jacks, and one
cordless plug, Each of the 30 jacks may be used Tor 2 persons, one with con-
tmuous liehit and one with Tashing lighto and the control set may, consequently,

-.i.;_-_'n.l] 416 persotls mn it“

The jacks are built op and wirved mosuch o way that the combntion of the
required person s operated when the plug s omserted m the appropriat jack.
There is, therefore, no need for the operator to know cach person’s lomp com-
Dination, The plug s merely mserted o jack with the guwdinee of the name
destgnation strp aver each jack hist, The designation steip may ¢ TV BWo naines
for each jack, as two porsons may have the Tamp combination for continnons
or flashimg light alternatively. Flashmg hght is obtiwned by operating a commaon
key in the control set, The set also comams o push hutton for operation of the
buzzers to call attention either at the commencement of the <ienal or if the

required person does not respond withim reasonahle time,
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Fig. 4 X 7566
Control set KEM 3111

{right} placed on top of switchboard
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Ahove the

differently

jack Nsts is a separite row of holes &'lr[!l;ifl]l!]g fonr

aroups ol

coloured Jonse dummy plugs. The operator may utilize these (o

mddicate if o person as unavailable, A duommy plug does not 1ssue a signal when
ms=erted moa jack.s If a person s away on a Journey, the operator may, for
instance, msert a ved plug in his jack as an mdication of thiso [T he is ill, o

vellow plug may be used, on holiday o green plug,

and 1t he has leit for
divy, o white plug.

The new lamp panels may also be used i conmection with earlier types o

control sets Tor manual transmission of lamp combimations or with antomatic
control set<. The new control set may =similarly be conneeted to the old vertical

tvpes of lamp panels with colonr combinations,




Ericsson Radio Receivers

C FREDIN SVENSEKA

Fig. 1
Ericsson Spinett

with lid raised, on the right

N 7a0n

RADIOAKTIEBOLAGET S TOCKHOLM

LI C. Garogobybz

Svenska Radioaktiebolage! presents for the 1950 1951 season in first hand two table
sefs and one radio-gramophone. The smaller of the table sets goes by the name of
the Ericsson Kuplett. Ericsson Operelt is the larger one, a 6-valve receiver with band
spread (localised) shori-wave. The new radio-gramophone is called the Ericsson

Spinett,

Ericsson Spinett

Friessom Spinett, Fig. 1, 15 a0 very handy and neat radiogramophone, which
can be placed anvwhere, The ridio- and gramophone equipment s concealed
under o hid and the volume control i small ornamental grud m the front alone
disclose the nature of this prece of furniture. The legs can be unserewed jor
transport purposes, so that the entive apparatus, when packed, s no larger
than an ordmary table set. The apparatus is supplied in mahogany, walnut and

heht elm finish,

The Ericsson Spinett incorporates many features which as a rule are only
to be found in more expensive radio-gramophones. The power amplifier in
particular has numerons mteresting coupling details. The output stage consists
of two push-pull coupled output valves operated hy a mixer valve which is here
used as o double trinde. One halt of the valve functions as an audo frequency
amplificr and the other half as a phase mverter, The intermediate frequency

vitlve 1= a0 diode-pentode. The dhode is operating as detector and supplies the
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Flg, 2 N 6507

Dial, tone control and tuning knob com-
bined with bandswitch

Record player on the lefi

DC voltage to the AG.C system. In the radio position the pentode s an inter-
mediate frequency valve but i the gramophone position it operates as i cor
rection vidve, The purpose of this extra valve i the andio frequency amplifie
15 o mmprove the tone frequency characteristic of the pek-np. Furthermore,
the coupling restores the bass register, When playing grivnophone records the

o

bass 1= actually reduced by 6 dB per octave helow 250 ¢/s.

Foricsson Spmett has two loudspeakers, The hass s reproduced by a g-inches
WAL speaker A roze with a flux density of 1o o000 gauss, This bass speaker
15 directed downwards, The treble s reproduced by an TR 1010 located hehind
the small decorative gried at the front of the radiogramophone, A choke m

parallel prevents the bass to reach the treble-londspeaker.

As already mentioned. only one of the controls is pliced on the front of the
apparatus. This device consists of an off-on switch and volume control, The
knob or handel s flush-mounted m oo cup of plastie, Mluninated  while the

apparatus is on.
Fig. 3 X 7464

Circuit diagram for Ericsson Spinett Foricssomn Spinett 1= also Gitted with a convenent racdho-gramophone switeh.
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Fig. 4 X 6506

Ericsson Operett

Fig. 5 X 4467
Intermediate frequency coil for Ericsson
Operett

Amongst other refinements, the built-in loop antenna may be noted which gives
excellent results without the use of an external antenna. The terminals for an
additional loudspeaker will also prove useful, as the amphifier has sufficiently
output to feed a number of loudspenkers,

The record player is started by Tirst raising the pick-up-arm and then moving
it slightly to the right, and it stops antomatically when the record has been
playved. The apparatus is adaptable to all ordinary AC voltages.

Ericsson Operett

Ericsson Operett, Fig, 4. 15 an entirely new mgemously designed 6-valve set
with 7 bands, tone control and tuming mdicator. The construction differs n
several respects from earlier models, The new chassis and dial arrangement
permit the use of an appreciably smaller cabimet whilst retaming a large speaker.
Speaking of size. Ericsson Operett cannot be imchaded amongst the large table
sets, but it s nevertheless provided with o 7-ineh UM speaker /R 1018 The
dial s printed in decorative colours which show up to the hest advantage owing
to the effective ilunimation.

Iricsson Operett has four controls, two knobs at the front and two at the sides,
ome on each side of the recerver, These controls have the [H”H\\'HII'_{ functions :
left-hand knob 1s the volume control and right-hand tunming knob, At the sides
the left-hand knob 15 @ combmation of an off-on switch and tone contral : the
right-hand knob controls the wave bands, The position of the wave hand switch

is shown by an mdicator on the right-hand side of the dial,

Om the hack of the recerver are the antenna and carthing connections, terminls

fay extra londspeaker, piek-up ete.

An entirely new design for the mtermediate frequency filters has heen .'u]nptu]
for Ericsson Operett. The corls, see Figo 50 are divided into two small coils
which are movable directly on the iron core. The distance between the coils
deternmnes the mductance, In consequence of the arrangement and coupling of
the coils the self-capacity with its associated losses 1s reduced, The inductance
15 adjusted by varving the coupling between the coils and not, s is common,

by displacing the core so that the latter partially projects outside the ¢oils,
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Fig. 6

Coil assembly for Ericsson Operett

Fig. 7

Circuit diagram for Ericsson Operett
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miel consequently an excellent O Cquality factor 1 1= obtaimed over the entire

regulating range, The mductanee may be varied + 139 and O will he hetter

than 260,

By mieans of o filter aned a0 tuned anode circuit a0 bamd width of 20 ke s 1s ob

tmed with an attenuation of g0 dB. This figure s fully comparable with the

results u~u.'|[]_\- obtained with 4 tuned cireuits.

Amongst other newly designed features may be noted o tuner of reduced size
tor medium wave, long wave and slocalised short waves coverme the 16, 10, 23,
At g and go m bands, see Fig, 6. The varons antenna and oseillitor coils are
threwded into four pertmax tubes containing the necessary ron dust cores. The
mductances dare set at the correct vidlue by moving the corls Tatevally, In a certain
position they will contain the proper quantity of won. The tming coils are

conmected in series so that a certain sequence must be observed in trinnming.

Trimming is rendered extremely simple owing to the fact that the majority of
the capacitances concerned are fixed. Capacitative trimmung 15 only vequired

for medimme- and long wave,

With o slocalised short waves the tuming 15 excellent withmn the broadeast bands
which include the majority of the stations, In the mtermediate ranges the dial
1= compressed and tuning 1= slightly less convenient, The coupling elements
employed have heen <o selected that frequency (it caused by heating has heen
pracrically elimmated. A fourth advantage resulting from slocalised shortwaves
1= that the risk of mierophone eifect hetween the tuning condenser and <peaker

= oreduced to a0 nimnnan.

Notwithstanding the very small dimensions — the entire system s no larger
than 30 > 70 nun — relatvely wood vidues are obtaaned Tor voltige gam and
second channel frequency ratin, The oseillating voltage 15 even over the different

ranges, see the Tollowing table,

Wavelength m 19| 25 3I 41 49 250 500 800 1800
Oscrllating voltage v 4 [0 £ 5 3 3 & 11 8
Gain in antenna circut dB| 32| 5! 15| 14| 31 15 10} 3 17
Second channel suppression dB Q| Tv| 2| o8| 21 33 35 24 35
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Fig. 8 X 0503

Ericsson Kuplett

Ericsson Kuplett

Lricsson Kuplett which is a0 s-valve recerver, remids slightly in appearance
awnel electrical design, of Eriesson 1502 V7 previously deserihed m the Eriesson
Review No. g, 1940, Ericsson Kuplett 15, however, a larger type, and 1s superior
to 1302 Vi several vespects. Ttois supplied i lnghly polished mahogany, wal-

nut or lieht el

As may e seen trom Fig. 8, the speaker opening s cavered by a number of
wooden bars in place of fabric, The station names are printed on thick glass
which 1s richly illnminated. The two knobs below the dial functions as volume
control and combined tuning — band switch respectively, The tone control 1s
placed at the back of the receiver and the tone miay be varied from a position
giving treble, suitable for speech, to a normal response, On further rotation
Fig. 9 x7%62  of the knob the top will be damped down. and the hass mereased. The f-inch

Circuit diagram for Ericsson Kuplett PAL speaker FIA 816 has a flux density of 8 o000 gauss
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Technical Data

List of valves

Converter

LEF., valve

LI -det, 2-corrvalve

Al-det. z-valve

Al mverter-valve

Output valve 1

Output valve 2

| IRectifier valve

Tuning indicator valve

Numbor of valves

Number of valve functions

Number of dial lamps BAas
6,5\ 02 A

Main featuves

| Sensitivity l,i{\‘l.ljn m©W
| Selectivity (band-width  at
4o dB) ke /s
Output W
Intermediate frequency ke/s
Receiver's power  consumption W
Record playver's power consumpi-
tion W
Switchable {or vaoltages W

| Wave band vanges

Speaker

| Flux density

Effective cone area
External speaker terminals
| Treble speaker

Flux density

Iffective cone area

| Tuming mdicator

Tone control

LLxternal speaker terminals
ck-up

slokalised short waves
Internal loop antenna

Dimensions and weight
Height
Width
Depth
Weight

Spinett
(507]

MECH 42
MEAF 42

MECH 42
MEL 41
MEL 41
MAZ 41

4!)0
40

15
110, 127, 140

155, 220, 245

M Hgo— 2000

zauss
cm?®

auss
cm?

mim
111
1mm

kg

1G0—35580
18—50

HP 1021

10000

300

4 0
HIX 1010

(TS TRTH

50

oo
500
335

14

Operett IKuplett

[1505) [15303)

OBAGO GBAG

MECH 42 MECH 42

AT oA Th
MEL 41 MEL 41

MAZ g1 MAZ
MEM 34

i 5

b 7

2 I

1O 20

20 24
3 2.5

4Ho 400

30 28

{10, I

7
220, 245 |110; 127,220]

HYO-— 2000 HYH-—2000]

1g0—550 140—580

40-—51 18—50
Ja—42
2h-—3 2
20—20
16—20

HK 1015 HIK 816

1 OO00 Hooo
200 135
4 02

X

x %

X —

X

X

X

270 1497
410 354
135 130
0.5 4.3
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The development of the L. M Ericsson CB-switchboards has with regard
to subscriber's boards resulted in a range of new cord type switchboards
meeting very exacting requirements. The article gives a summary of the
new types, new elements are described, connection possibilities are listed
and finally the new method of packing is explained.
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|
Liserivs, E: Balancing Machine for Motor Car Wheels, F.ricsson|
Rev. 27 (1950) No 2 pp. 46—s50.

In the introduction the article gives examples of the significant effect
of unbalance in motor car wheels, followed by a short account of static
and dynamic unbalance. The operating principles of the new Ermi ba-
lancing machine for motor car wheels and the method of carrying ount
balancing are then described.
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|
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| Tuames, G: New Telephone Instruntent for the L M Evicsson Loud-

speaking Telephone. Ericsson Rev. 27 (1950) No 2 pp. 57—59. |

of the telephone instrument, desk microphone, loudspeaker and amplifier. |
The telephone instrument and microphone has been combined into one |
single instrument, which is described with regard to design, advantages, |

\
( The L. M Ericsson loudspeaking telephone has up to the present consisted ||
applications and connections,
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Sieverts Kabelverk’s Laboratories

R N O R

Fig. 1
Sieverts Kabelve
laboratery build

The material test
whole top floor,
power engineering
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U.D:C. 5420

621.317:2
Since a few years, a far-reaching modernizalion activity has been in progress at Sieverts
Kabelverk, involving factories, offices and equipment. As a first step a new building
for offices and laboratories was erecled in the year 1946. In 1949 the new factory
for rubber- and plastic-insulated wire was completed. Connected with this factory,
another building was erected at the same time, housing among others the main entrance
of the factory, the doctor's reception rooms, the welfare office, and in addition to this
a teletechnical laboratory. A new steam generating plant was put in service in 1950.

A new factory for paper-insulated power cables is to be erected in the near future,

Concerning the organizalion, the laboratories are either directly subordinated the
central management or belonging to a special department. The central labora-
tories include the material testing laboratory and the research laboratories for power
engineering and for teletechnics. The new laboratories will give Sieverts Kabelverk
widely increased facilities to meet the increasing demands for research work within

the scope of the company's activity.

The Material Testing Laboratory

The purpose of the material testing laboratory 1s partly to test materials hefore
andd durmg the manuficturing processes, partly to carry on research work con
cerning the matertals used or contemplated. The whole top floor in the new
office and laboratory building 1= at this laboratory's disposal. The saud building
15 separated from the factory block by o street, but o tunnel under the same
irom the new factory for rubber-imsulated wire serves as a passage for trucks and
other kinds of traffic. The tunnel joins to goods Tifts, and i this way the
matertals can be transported i g convement way from all parts of the factory

to the lTaharatory,

A characteristic feature of the manufacture of cables and in=ulated wire is that
the material costs of the finshed product are high i comparizon with the Tabour
costs. Under such cireumstances it s, of course, particularly important that the

materials used are kept under continuous control and that never-ceasing efforts

[ |




Fig, 2 X 6535
The new factory for rubber-insulated wire
with the entrance building

The two upper floors of the lafter building are
occupied by th2 teletechnical research laboratory.
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are macle to o amprove them and to nake them cheaper. The most noportant

materils vsed m Sieverts Kabelverk's productiom are

leadd for cable <heaths

copper for conductors

steel wire and steel tape for cable armourings

duminium foils i capacitors

paper for msalation in cables and capacitors

oil for nmpregnation of cables and capacitors

rubber and plastics for msulation and jackets

textile materials for braiding and for other kinds of covermg

enamel Tor enamelled wires.

The laboratory disposes of different rooms with special equipment for

mechanical tests

tests at constant air hunidity

microscopy, such as the examination of the crystal structure i lead sheaths
viscosity tests of oils and eompounds

spectral analysis of metal alloys

colorimetric measurements

ceneral chemieal analysis

nero-analysis,

On the voof of the high tension hall, which vaof s flat and on the same fevel
as the material testing laboratory, a platiorm enables salated  wires and

r. =0 that the corrosion effect

constructional details to be exposed 1o the o

of the same can be studicd over long perinds.

With the completion of the new factory. for rubber-msulated wire, the material
rescarch work m connection with rubber and plasties was transferved to o special
laboratory, direct helonging to this factory department

The Research Laboratory for Power Engineering

This |.'l|):h]';|[n1'_\‘ 1= intended for development work i the fielid of power eables

and capacitors.

Certain standardized type tests in connection with the production are, however,
also made here, since it is not practically or cconomically justified to provide
the ordinary test vooms with the special equipment, necessary for such tests,
With this arrangement, the test rooms can be reserved mainly for the routine

tests,
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Fig. 3 X
Interiors from the material testing
laboratory

Left: Mechanical fests of various kinds constitute
an important part of the laboratory's work.

Right: Qualitative and quantitative analysis of
lead alloys i1s performed with a speciragraph and
a pholometer

Fig. X 628

A part of the general chemical laboratory
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A great part of the imvestigations in this laboratory are made at Tow tension or
at comparatively moderate voltages, Since cables as well as capacitors are manu-
factured also for extremely lngh voltages, the laboratory L‘nnarqnl'.ml_\ st
have resources [or making tests m combmation herewith. New  Swedish
standards preseribe, Tor example, a test voltage more than one million volts
tsurge voltage) for cables and capacitors for 220 kV. Besides the tests with
lgh voltage, tests with heavy currents are frequently made i combanation

with mvestigations concerning heat dissipation am cables,

The Taboratory 1s housed in the same huilding as the material testing aboratory
and has at 1ts disposal all the four floors in the eastern wing, The largest room s
a high tension hall with a floor space of 13 > 33 mand a height of 14 m. which
means that the hall passes through all the four floors, A high and wide door gives
dccess to the space outside the building, <o that very large cable drums can he

taken in from the factory.

In the high tension hall, equipment 1 mstalled for the generation of different
kinds of high voltage. Thus, transformers can deliver up to 512 kV, 50 cycles AC,
i cascade-connected rectifier 1 400 KV DC as a maximum and o surge generator
up to 2000 k\ nonunally. In the hall there are also specially equipped testing
places for tests with a maximum voltage of 8o kV AC. The height oi the
ceiling is here 6 m only, <o that it has been possible to use the spiace above
for other laboratory rooms. The voltage as transmitted to these testing places
by means of cables from a total of 11 transformers and reactors, mstalled mn

adjoming roonis,
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Fig. 5

A corner of the high fension hall
The illustration shows the 512 kV transformers,
the 1400 k¥ DC generator and refrigerating and

heating chambers in the background on the right.
A sample of 220 kV cable is prepared for testing.

The reetifier, mentioned above, was desiened and built by Sieverts Kabelverk.

1N .L'.|I| »11]!]!]11_'1] capacitors anl

The company has, however, passed over the o
other parts to three other laboratories, which have mstalled smuilar cascade
cenerators, These laboratories are

The Nohel Institute of Physics at Frescati  P'rol Steghahiny

The Radiophysical Institute at the Karolinska Sjukhoset (FProf. Sievert)

[he Institute of High Tension Rescaveh in Upsala (Prof. Norinder ),

In the high tension hall there ave three separate heating and relrigerating
chambers. In these rooms Livee cable drmms and even 220 kN capacitors (height
approximately 3.6 m can be tested at max, 8o kN, 50 eyeles, and ander

simultancous heatimg or cooling, A tank, 2 moin depth, 15 available o the oo

of the high tension hall, This tank can he Dilled with water, so that cibiles and

other objects may he submerged moat m comdomation with certanm tests.

The equipment m the high tension hall wnd e the adjoining rooms is operated

from s control ;;.'l”t'l'_\. Jrlss1nge .llrrll;; the hall, Above this :;.'l”r'l'_\ there 1= an

observation gallery, which forms a continuation of the corridor in the main

hutlding on the correspondimg floor.

Close to the Tavge high tensiom hall, there 15 a smaller high tension room with

a floor space of 7 room and a height of 6 m, where tests with moderate high

voltages can be carried out. Along one side of the large high tension hall, there

are several rooms for induaction regulators, cireuit-hreakers, transformers,

reactors and other kinds of equipment. Large storage rooms have heen furnished,

also m connection with the high tension hall,




X 4662

Fig. 6

The equipment in the high tension hall is

operated from a control gallery running
along one side of the hall

Fig, 7 X fi594
Control of the capacitance and of the loss
angle of ocil-impregnated paper

Samples of insulated paper are dried and im-
pregnaled in the laboratery for insulation ma-
terials, after which they are measured by means
of a Schering bridge.
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Pecause most of the test pieces, such as cables and capacttors, represent i CApNLCT-
tive loaud o part of this load and in many cases the greatest part can be com-
pen=ated by means of imductive reactors. In this way it has been possible o
reduce the rating of the transformer regulating  cquipment comsiderahly.
Thus. most of the smaller transformers have a rated output of 200 kN AL and the
reactors, that may be connected in parallel, o0 or oo kKVAL It s therefore
possthle to obtain a tota] capacitive output of 300, or at certain voltages, 8no
AL that o= avalable for the tests. In the case of single-phase testing, imduction
regulators are frequently vsed up to oo KV Tor the voltage regulation
[T greater loads or three-phase tests are required, the transiormers and other
testing equipment are fed from o motor-generator, mstalled om0 separawe
machme roonn The motor-generator has a ratcd output of goo kKN A amd s
designed to give a partienlarly pure voltage curve, The saame machine room
meians of which g

smialler motor-generators, hy

also contains o number o
1-1'w|11<'|u‘_\' rage Of 20—10 000 l_':\'t']l.'.‘ can he covered, A '-]u‘t'i{t] motor-generator
et gives i comstant voltave with varving load. Fram the smaller motor-genera-
tors and also from the rectifiers ol accumulator batteries, fixed conmections
pass to several laboratory rooms, Other fixed connections transmit the voltages

iront the central control board in cach room to terminal panels at the tables.

Adjoming the comtrol gallery o central measuring room has been equipped for
the measurement of losses and insulation vesistance. From different points
hall this
measurimg roons The Tabaratory possesses o number of Schering bradges, and

m the ingh tensionm special connections  pass  through ducts to

also standard capacitors for very high voltages.

The surge voltages from the sarge generator are recovded and measured by
means of a rapul-recording cathode ray oscillograph of the hot cathode tvpe,
This osetllograph s mounted oo special room adjoming a photographic dark

FOO,

Other rooms are spectally equipped for

Tong-lle tests | ng tests),

low tenston measurcments (e fnorescent tabes ),
|ll'{L\_\ current measurements,

physical measurements,

spectal investigations,

testimg msulation materials,




Fig. 8 X 7572
Measuring telephone cables in the tele-
technical research laboratory

Large cable drums on the reofl outside the measur-
ing roam and, to the right, part of the measuring
equipment.

In the laboratories for insnlation materials, imsulating paper s dried andd
impregnated on a small seale and thereafter investigated with regard o ats
clectrical properties. As was the ease in the general material testing Taboratory,
certain routine tests are, however, also earried out here m connection with the

production,

The Teletechnical Research Laboratory

This laboratory is housed in the two upper floors of the new entrance Inlding
adjoining the factory for rubber-insulated wire, fts object 15 1o cary out
research work in the telephone cable fiehl, particularly with regard to technical
problems concerning transmission. Special interest is devoted here to coaxial

cables for long-dhstance telephony and television,

The lahoratory imvestigates how the transmission qualities depend npon the
design of the cables as well upon the manufacturing process. In the upper iloor
of the Taboratory there is a measuring room with cquipment for such measure-

ments, In combination herewith, it 15 possible to place g cable drums outside

the measuring room on the rool of the factory for rubber-msnlated wire.

A special platiorm for such drums has been provided.

The laboratory has to ats disposal a workshop of 1ts own, where equpment for
experiments can be made and repaired. The laboratory also controls all mstru-

ments that are used in the manufacturing process,

All Iaboratory rooms are shielded by means of a double system of metal net-
work, The mner shields, surrounding each room separately and not connected
to any potential, as well as the outer, carthed shield, which surronnds all the
rooms together, are laid in a concealed position in the walls, The shields not
only cover the walls, floor and ceiling but also the doors and windows, The
transformer which supplies the laboratory with so-cvele current. as well as
the cables from the transformer, are shielded in accordance with the same

svstem as that adopted for the rooms. Batteries of accumuliators are available

m=ide the shielded system dor the supply of direct current,




Fig. 9 X B539
A picture of the pilot plant belonging to
the factory for rubber-insulated wire
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Other Laboratories

As already mentioned, there are also a number of laboratories which helong
divectly to certain factory departments. Thus, the new factory for vubber
insnlated wwoire has o well-equipped laboratory of its own for control and research
work i the field of rubber and plastics, An important part of the equipment
of this laboratory consists of a pilot plant, 1. e, a number of machines, by means
of which most of the processes in the factory can be reproduced 1 half-scale

and thoroughly studied.

The stallation and seroice departirent undertakes the laving and anstallation
of cables and 15 responsible for the service activity m general, as for mstance
fault locations and repairs, This department also has its own laboratories and
\\nn'iwht:]h. L‘iu-l_'|_\‘ associated with the reseiarch ].‘l]:||1;l1|r'|"\ for power l_'l];ill{'i't'l]l'..'..
Here the serviee men are tramed in making special joints and sealing ends. In
alddition to this, certam tests morve particularly of a mechanical nature, such as
pressure tests, tightness tests, ete., are performed, The premises are also unsed
for courses of instruction, arranged by Sieverts Kabelverk at regular intervals

for fitters in the service of cleetrical utilities and other enterprises,

The cable and capacitor factories have special test rooms for the routine tests.
Insofar as time and resources pernnt, certain research work is also carried out
here. this work bemg directly associated with the activities of the respective

fnctory departments,

Workshops

It is extremely important that the laboratories have special workshops at their
disposal, in which certaim mechanical work can be performed rapidly and with-
ont too many formalities. Workshops of this kind are avadable in the central
laboratory building. They consist of a mechanical workshop for smaller pieces
containing the usual machine equipment and of a worleshop e the basement
for heavier work, such as forging. welding, shearing, etc. At the same tim
these workshops meet another important requirement, inasmuch as they produce
such special parts on behalf of the factories, which cannot rationally be fitted

mto the manufacturing scheme of a factory department.



The Ericsson Type BMN Battery

Eliminators

H BERGSTROM TELEFONAKTIEBOLAGET LMERICSSON, STOCKHOLM

Fig. 1 X 6521
Schematic diagram for battery eliminators
type BMN 2111, 2112, 2211 and 2212

C electralytic condenser

Dr choke

L rectifier

r resistance

SS, fuse

85, fuse

Tr transformer

51 p
A=y

1101
127V
2201®

U.IDnC. G21.374.6:6271.30T
0621,314.6:621.395.72
The constantly increasing reliability af a.c. power distribution systems has been ac-
companied by a growing tendency to connect small telephone and ftelesignalling in-
stallations directly to the supply system without employing storage batteries as an
emergency source of power. It is first necessary, however, to convert the supply
voltage to a d.c. voltage suitable for the installation in question, by means of a so-

called battery eliminator.

In order to meet the growing demand, Telefonaktiebolaget L M Ericsson has designed
a series of battery eliminators known as type BMN specially for supplying current to
telephone and telesignalling installations. The new series is described in the following

article.

Telefonakticholaget L M Eriesson has been engaged on the manufacture of dry
tyvpe rectifiers for various purposes ever since the vear 1928, Many of the recta
fers produced round about 1930 are still in service. Thus, when designing the
new series of battery elminators it was p wwsihle to 11:'1=I'it by the experience
IQ','\H\!_'!I OVEr many  years, These 1;.’\{1:_'1'_\' climimators are constructed moan
extremely simple and reliable form and require no attention under normal
working conditions, a point of the utmost nportance i places where a skilled
staff 1s not available. The running costs for these sets are lower than those for
a current supply equipment employing hattery and charging device, since a
storage hattery always requires special attention and mspection m order to
operate with reliability. A battery eliminator is therefore an ideal source of

n the event of a

power for an installation that 1s not required to function

breakdown in the supply svsten.

Even i the case of very small telephone installations such as a house telephone-
or hallway telephone installation for which dry hatteries are normally employed
it may be found worth while to adopt an eliminator set, notwithstanding the
higher initial cost as compared with @ dry battery. Tt sometimes happens, for
example, that the dry battery hecomes discharged owing to the omssion to
replace the microtelephone on its hook. In such cases the services of an expert
are frequently emploved to exchange the batteries which naturally entails cer-

tiin service costs,

Constructional Principles

The new battery eliminators may be divided mto two groups with respect to

their electrical properties,

The Tirst group which includes the types BMN 2o1—221 consists in principle,

see Fig. 1, of a transtormer Tr with separate primary and secondary windings,

Tr iy 552
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Fig. 2 X 6520
Schematic diagram for the baltery elimina-
tors type BMN 3201, 3202 and 3301

C, oillilled condenser

C. electrolytic condenser
L rechfier

r resistance

55, fuse

55, fuse

Tr, saturated fransformer
Tr. transformer with airgap

Fig. 3 X 6523
Battery eliminator type BMN 2011

right: with cover remaoved
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a rectifier Loand a filter deviee comprising the choke Dr, the electrolytic con-
denser Coand the resistance vo An eliminator set designed on this principle has
a Jow no-load consmnption and a high efficiency. The initial- aperating
costs are low, The employment of the set is limited by the fact that the de,
voltage obtained 12 not constant but varies with the load. The de. voltage
fuctuates proportionally with the variations in the supply vollage but, on the
other hand, it s independant of variations in the supply frequency within the
ringe g0—70 ¢fs. This group of battery eliminators is suitable for installations

for which a constant e, voltage is not necessary.,

The other group of battery eliminators which includes the types BMN 320—330
15 constructed moaccordance with the patented Westat-principle of the Westing-
house Brake & Signal Co. Lul, London, see Fig, 2. The de. voltage obtained
15 very constant, even with normal load- and supply voltage fluctuations. The
e, voltage varies with changes in the supply frequency however, These sets
have a high no-load consumption and higher nitial cost than the corresponding
sizes of the previously mentioned types BMN  2o01—z21. Consequently, the
running costs are also hgher, For installations in which a very constant e,

voltage 15 required, however, it is necessary to use such sets,

The choke and clectrolytic condenser i the battery eliminators reduce the
ripple on the output voltage of the rectifier, so that the residual ripple of the
set does ot exercise a disturbing effect. This superposed a.c. ripple voltage
15 wsusally referred to as the hum voltage and 1s measured in m\ RALS. value.
The vipple frequency of the hum voltage for sets constructed according to Fig. 1
is equil to double the supply frequency, that is to say, 100 ¢/s with 4 50 ¢fs

supply. For sets constructed i accordance with Fig. 2 the ripple frequency

VITIeS Dhetween 1060 300 Cfs.

The chiel purpose of the resistance ¢ in the elimimator scts is to prevent the
electrolytic condenser from raising the no-load voltage, which for 4 24 \ set

would otherwise he about 43 V. for example,

[f the battery climimator is to he emploved for telephone istallation, it is only
necessary to consider that part of the hum voltage which is perceptible to the
ear through a telephone receiver. This voltage, which is known as the paapho-
metric or output hum voltage is measured in mV, and read with the help of
a so-called telephone noise meter (psophoneter ) containing o filter with o

b [:t'c'i e Irequency earve,

-
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Fig. 4 X 3683
Load curve jor battery eliminator type
BMMN 20112014

Curve 1 applies to the 4 V lapping and curve
2 to the 7 V tapping

Fig. 5 X 468"
Battery eliminator type BMN 2021
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Fig. &6 X 4684

Load curve for battery eliminator type
BMN 2021

¥

Electrical Data

Battery Eliminators Type BMN 2011—2014

shown in Fig, 3 are intended for the carrent supply of local telephone instal-
lations with house telephone-, line selector- or LB-apparitus, and they give a
e voltage of 4 or 7 volts with o loadimg of o035 AL The e, voltage can he
changed over hy means of two tappings on the secondary winding of the trans-
former. Normally, the 4 V' tapping is used, but with long lines between the
telephone sets the 7V tapping muost be connected up to obtaim a ringing <l

of sufficient strength, The load curve for the sets 1s shown i Fig. 4.

In destgning these elimimators special attention has been gven to rendering
them suitable for use in o hooschold, and to the fact that the telephone equip-
ment is irequently installed by relatively unskilled persons. On this account the
sets are constructed for one voltage only, <o that they cannot be connected up
meorrectly. Conmection to the supply system takes place by means of a <hort
rubber-msulated cord and ordinary plug contact. The transiormer is of the
core type, the primary and secondary windmgs cach heing mounted on @ separate
limb. This renders the transformer short-cirenitproof whilst at the same time
adequate msulation is obtained without any risk of current leakage from the
supply mains to the telephone installation. The sets can be conmeeted to an
alternating current supply system with a frequency of go—00 /s, and are

avanlable for the following voltages

Iype No Supply oltage
BMN 2011 1o\
BMN zo1z 127\
BMN zo13 150
BMN 2014 220 V

The current consumption of these sets 1s very low. On no-load they consume

075 W (28 VA) and at 7 V with a load of 0.05 A the consumption is 1.3 W

(3.2 VA The choke and condenser are so dimensioned that telephone com-

munication is not disturbed by any mains hum. The hum voltage is about 25 m\
‘.

at 4 Voand o.03 A loading. and approximately 4o m\ oat 5\ and 003 A,

The psophometric hum voltage is 0.4 and 0.6 m\7 respectively,

Battery Eliminator Type BMN 2021

illustrated in Fig. 5 is intended for conference telephone installations, small

telephone exchanges, relays, ete,, for 23 V.

The set gives a de. voltage of 30 V. on no-load, 24 \ with a load of o.1 A

and 20 Voat 0.2 A according to the load curve in Fig. 6.

The hum voltage 1s 220 mV on no-load. 350 mV at 0.1 A and 600 m\~ at o2 A

and the psophometric hum voltage is 3.3, 5.3 and g mV respectively,

The set ean be reconnected for 110, 127 and 220 \ alternating current, jo—~oo

C/s,

The current consumption on no-load 15 3 W (7.3 VAL 6.3 W (0.3 VA
aload of oor A and 08 W (114 VA with a load of 0.2 A, A 0.5

iowith
A fuse 1s
provided to protect the set against overloads,
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F‘g 7 o fadn
Load curve for batlery eliminator type
BMMN 2025

Curve 1 applies to the 4 V tapping (microphone
feed) and curve 2 1o the & V tapping (current
for door lock)

Fig. 8 X 4688
Battery eliminalor type BMN 2025

Fig. 9 N 6524
Battery eliminator type BMN 211

right: with cover removed

80

Battery Eliminator Type BMN 2025

shown ]J;_: R8s mtended Tor ni:IJIiI_\"H; current to ll.'I]]\\.'I_\' 1l‘1t'|‘l]lr'!!t' mstal-
lations of L M Ericsson's tvpe. [t can be reconnected for 110, 127 and 220 V',
40—60 ¢/s. The set has two de. voltage circuits with rated voltages of 4 V
and O\ respectively. The 4 volt circuit 15 provided with a filter so that divect
current free from hum s obtamed for feeding microphone and Toudspealker,
The voltage is 4 N oat a load of o.12 A which corresponds to the current con-
sutmption for one calling connection. The ham voltage 15 then approximately
to M\ and the psophometric hum voltage oo mV. For the current supply to
buzzers, bells and electromagnets for electrical door-locks the O-volt circut is
cmploved, The latter has o low imternal resistance so that the relatively high

current requited for door-locks cun he obtaimed, sce load curve, Fie, -
A2 A fuse s pl'llkir]t'r| to protect the set .'l_Lg\.‘ﬁH»l l-\'cl']rr.li]-\,

The currvent consumption on no-load 15 .2 W (6 VA, for supplving one
microphone only (ecalling connectiony 2.3 W (6.3 VA1 and for opening door-
locks at © A 1g W o126 VAL

Battery Eliminators Type BMN 211 and 221

shown in Figs g and 1o are mtended for supplying current to manual telephone
exchanges and telesignalling or similar mstallations which do not require a
constant Le. voltage. When the supply voltage is very steady the sets may also
be emploved in some cases for automatic telephone exchanges.

These sers are characterized by their low no-load consumption and high

efficiency.




Fig. 10

Battery eliminator type BMN 221

with cover removed

t
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Fig. 11

50 80 70 80 20 foox

X 4685

Load curve for battery eliminators type

BMN 211 221

The curves 16, etc, refer to the different tap-

pings on the transformer.

tyvpes are manufactured for 2g V'

The followimg

No-load consumption Efficiency at

Rated Current

[ype No. A e WA full load %,
BMXN 2111 0.5 3 11 62
BMIN 2112 I 5 16 63
BMN 2211 2 10 20 65
BMN 2212 ' 14 30 70

All types can be reconnected for 110, 127 and 220 V', 4o—60 ¢/s. The d.c. voltage
obtained is about 30 V' on no-load and 24 V" at full load. The schematic diagram
may be seen in Fig. 1. By means of the 6 transformer tappings on the secondary
side the d.c. output voltage can be adjusted m 0 steps, see load curve, Fig. 11,
so that a working voltage suitable for the apparatus in question can be selected.
The hum voltage and psophometric hum voltage do not exceed 240 m\ and

2.8 m\ respectively at the full current.

The power factor at full load s approximately 085,

Battery Eliminators Type BMN 3201, 3202 and 3301
shown in Fig. 12 are emploved for all forms of telephone exchanges or mstal-
lations that require o constant e, voltage. They should therefore he used with

. M Ericsson’s exchanges types OL, ALD and AHI

The following types are manufactured for 24V

Rated Current | No-load consumption Efficiency at

Type No. : .
Type No A W VA full load °
BMN 3201 3 20 34 50
BMXN 3202 0O 30 51 Ho
BMN 3301 12 70 | 03 63

The sets can be reconnected for 1o, 127 and 220 V7, 30 ¢fs. They give a e

output voltage that only varies £o0.5 V' with a load fluctuating hetween zero

and the rated current and with a varnation in the supply voltage of + 10 ¢ .

Fvern when the supply voltage drops far below this value, the set can still keep
a steady voltage with a reduced load curvent. In the case of voltages of long

duration in excess of 10 % there 1s a risk of the set ]IL'\"II'I]][HI:‘:' overheated.
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Fig. 12 X 7571
Battery eliminafors type BMN 3201 left,
and type BMN 3301, right

with covers removed

Fig. 13
Load curve

with different supply voltages for the battery
eliminators type BMMN 320330
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The d.e. voltage obtained 15 sensitive to variations in the supply frequency. 17
the frequency fluctuates by £ 1 e/s the de. voltage will vary approximately
+ o7 VL The set is unswitable, therefore, for connection to mains with a widely
varyig frequency, if a comstant e, voltage is required. It will not he adversely
affected moany way, however, if the frequency varies between 43—355 ¢fs. A
typical load curve for this set is shown in Fig. 13, The characteristic can he
adjusted by changing the connections at the transformer’s tapping terminals
The set can also he adjusted in such o way that the de. voltage rises with an
mereasing load and compensation can thus he obtained for a voltage drop i the
conductors leading to the consmmption apparatus. These sets arve adjusted for
approximately 25V oan delivery, The sets consist of two transformers Tr 1
and Tro20 the primary windings of which are n series and are connected to
the supply system, see Fige 20 The condenser € 1 is connected in parallel with
the gransformer Ty 1, the aron core of which is magnetically saturated. The
voltuge in the transtormer Tr 1 s therefore displaced in phase in relation to
the voltage in transiormer Tr 2 which has an air gap in the iron cireuit so that
its flux 1s Tow. The secondary winding on Tr 2 is connected to the centre tapping
of the secondary winding on Tr 1 (Scott’s eonnection), In this way three voltage
veetors are formed which at 4 given load. are similar to a 3-phase system which
s rectificd by the recitifier L. With a fluctuating supply voltage and varying
loads the three voltage veetors will be rotated in osuch a way that the resulting
d.e. voltage will be practically constant. The filter device ¢omsists of the choke

Dr, the condenser C 2 and the resistance r.

The hum voltage is approximately 30 mV on nodoad and does not exceed
zoo m\" at full load. The ripple frequency at light load is 100 ¢fs and at full

load 300 ¢fs with a mixture of the two ripple frequencies at intermediate loads.

The psophometric hum voltages are 0.9 and 2.2 m\ 1'|--]u-._‘[|\n_']_\,', The power

ractor at fall Toad 1s abont 0.095,

Mechanical Construction

ATL battery eliminator sets are constructed for wall mounting, The different
pirts are mounted on a base-plate. The protecting cover has an aluminium-
lacquer finish and is perforated at the sides to allow for cirenlation of the atr.
\s regards eliminator set BMN 201, this set has such i low power consumption

that the cover can be made tight so that it can also be placed in a horizontal



position without making allowance for ventilation. The sets equipped with fuse
gear are supplied with a double set of spare fuses on delvery, The smaller sets
BMN zo1 and 202 are connected to the supply system by connecting covds and
plug contacts, The remaining sets should preferably be connected by fixed con-
ductors which are led up to the terminal hox of the set cither through an opening

in the cover ar from the back through a hole in the base-plate.

Erection

As is well-known, all dry type rectifiers possess the property that their internal
resistance slowly inereases in the course of time. This inerease in resistance,
known as ageing, occurs chiefly owing to the heating up of the rectifier element
and it makes itself apparent in the form of a progressive reduction of the de.
output voltage under load. The rectifier element must he exchanged, therefore,
when the voltage hecomes too low or when the characteristic of the set becomes
unsuitable in other respeets, as for example, when the transformer tappings can
no longer provide compensation for ageing. In order to ensure as long a life as
possible for the rectifier element it is extremely important that the temperature
should be kept low by placing the set ina cool position so that a satisiactory air
circulation 1s obtained. Overloading for long periods should he avoided. Under
correct operating conditions a life of at least 10—20 years can be obtaimed mn
temperate climates; it will be somewhat shorter in the tropics. Small battery
climinators are as a rule quite noiseless in operation. In the case of the larger
sets, however, especially those with saturated transformers, it is difficult to
obtain absolutely silent operation on account of the strong saturation of the
iron cores, The sets should therefore he placed in positions where these mechan-

ical vibrations will not be disturbing.,

New forms of small telephone exchanges and telesignalling devices are now
very frequently provided with butlt-in elininators specially adapted to the form
i question. [t 15 then possible in a telephone exchange, for instance, to obtain
the necessary e, voltage and the buzzer- and ringing voltage directly from
the eliminator set. By way of example it may be mentioned that I N[ Ericsson's
telephone exchanges types OL-13, AMD 10201 and AMD 1oz01 are fitted
with built-in battery elimmators,

Ericsson Technics

firicsson Technics No o, 1050

Vugee Rapp: The Ecowonic Optinae in Urban Telephone Netzeork Problens

In the heavy capital investment represented by the exchanges and subseribers’
network for a telephone plant the incomparably greatest part of the costs falls
on the network, Consequently, it is of vital importance to the ecomomy of the
telephone plant that adequate care should be devoted to the planning and
construction of the network.

Hitherto most of the work in telephony has heen directed towards the exchanges
and their expedient planning, whereas comparatively little attention appears to
have been devoted to the rational economic layv-out of the network. It is the
purpose of the paper referred to above to remedy this omission.

The author places econamic considerations in the foreground and points out
the methads to be followed in order to keep the costs for telephone plants s
low as possible. The methods deseribed have already heen applied in practice
and excellent results obtained with them.

The article reproduced on the following pages of this publication: »Om the
Planning of Networks for Telephone Plantss presents a convenient summary

of the viewpoimts advanced in the more comprehensive paper.
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On the Planning of Networks for
Telephone Plants

Y RAPP
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The cost of the network for a telephone plant amounts to approximately 60 70 ©,
of the total outlay for the installation. Careful planning of the network lay-out is,
therefore, of importance with a view fo obtaining the lowest possible total costs. Thus,
it is necessary, amongst other steps, to divide up the network group areas into a
suitable number of exchange areas and select an appropriate network system per-
mitting the maximum possible economic adaptation of line drawing with respect fo
the town plan. In this connection it is not only necessary to take into account the in-

mediate demand but also the probable future subscriber growth.

The viewpoints advanced in the following article are discussed in greater defail ina
more comprehensive paper by the author, published in Ericsson Technics No. 49 under

the title »The Economic Optimum in Urban Telephone Network Problems».

When planning exchange arcas, junction circuits and subserthers” networks
within a network group, the designer is confronted by a whole series of problems

the solution of which calls for considerations of an ecomomic nature,

Such considerations concern the selection, amongst a mmnher of technically
equivalent solutions, of the most econonncal one, and thus they have for their
purpose the adoption and exploitation of different lay-out elements i com-
hination with one another in such a way that the total costs will be brought

down as low as possible.

Stated more precisely, it s a question of dividing the network group areas into
i suitiable number of exchange areas appropriately connected to each other by
a junction cable network and selecting suitable conductor dimensions for the
junction cables and subscribers” network,

With respect to the subseribers’ network within the varions exchange areas,
apart from the selection of a suitable system for the lay-out of the network, the
laving of the different Tines must be adapted to the town plan in the most
ceonomical manner and appropriate sizes must he chosen for the spreading

pomts and distribution cabinets,

Since the demand for telephone conneetions usually mereases in the course of
time, it is not sufficient when planning and constructing o telephone network
merely to consider the immediate demand, but the probable future subscriber
orowth must also be allowed for i the ecaleulations, The inerease not only
determimes the magnitude of the stages for the extension of the plants, hut may
also miluence the selection of the constructional method adopted inasmuch as
one particular method or system may be found more advantageous than others,
according to whether the required development is large or small, or whether
the merease in the number of subseribiers can bhe predicted with a high or low

degree of probability,

The viewpoints advanced here, which are based on a previously published paper
»The Economic Optimum in Urban Telephone Network Problemss ( Eriesson
Technies No. 40, 195001 refer throughout to entirely new installations, but this
does not detract from their mterest with re

wrd to existing network groups

which m consequence of their development. and for ather reasons, deviate from
the most advantageons lay-out. The growing demand for telephones, the removals

of suhseribers and the alteration in the character of the traffic in the course




of time render constant extensions and changes imperative. When planning to
this end, an idealized fundamental plan for the network group drawn up for

the long view and corrected from time to time will be found of very great vilue.

1. General Principles for the Economic Optimum
Construction of Networks

A modern automatic national  telephone network s divided, according  to
European practice at least, into network groups or network group areas m which
cach group is characterized hy the fact that its subseribers’ numbers all fall
under the same number series and that one or more of the exchanges m the
group maintain the traffic with subseribers outside the group, Thus, exchanges
of the latter tvpe may be referred to as trunk exchanges. The cables hetween
the exchanges i the same network group are known as junction lines, those

between trunk exchanges hemg referred to as trunk hines,

The network groups arve, of course, formed around densely huilt-up centres, but
notwithstanding this fact the arrangement of the division of rational network
groups 1s accompanied by considerable practical difficulties, The geographical

extension of a network group with heavy line density and traffic should he

less than that for o group with msignificant density and traffic. An economic
hmitt exists for the extension of the network groups, however, as long, at least,

as the trunk hines can be interconnected without amplification.

According to the recommendations of the CCIE, the reference equivalents for
the transmittimg and receiving national systems should not exceed the maxinnm
villues 2.1 and 1.5 nepers respectively, On this account the conductor dimensions
for the junction cables which connect a telephone exchange i the network group
with a trunk exchange at the centre of the group, must have mereasing diameters
as the distance from the centre mereases. This entails an appreciable rise
the cost af the junction cables as the distance mereases, which sets an economie
It for the extension of the network gvoup. If it s nevertheless desired 1o
avold very small network groups, as may be desirable for example, i densely
populated districts, 1t is possible to resort to the use of telephone amplifiers

without departing too widely from the economic optinmum.

In planning exchange areas and junctions within the different network group
areas, an attempt must be made to determine the following more or Jess
associated factors:

the nuwnber of exchanges,

the location of cach exchange,

the extent of cacl cxchange arca,

the conductor dimensions tn the subscribers’ network and junction cables,

the arrangement of suitable junction routes.

These factors are more or less dependent upon one another and must therefore
he determined simultaneously for an optimum planning system. in principle at
least. In consequence of the large number of variables the matter becomes some-
what complicated. It is possible, however, to formulate approximate methods
which possess the simplicity necessary for thewr practical application aml are

at the same time sufficiently accurate,

1. Number of Exchanges

It is possible in many cases to obtain a conception of the appropriate number
of exchanges within a network group or certain parts of the latter by sur-
prisingly simple methods. This 1s particularly the case where the district exhibits
a number of clearly demarcated concentration arcas, If the number of sub-
scribers is not very small there is reason to assume that the number of exchanges
will not differ greatly from the number of these concentration areas.

In the case of large connected areas the task is not yuite so simple, and 2 certain

amount of laborious work is unquestionably involved in the progressive series
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Fig. 1 X651
Example of an exchange area division in
a part of a network group
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of trial caleulations which must be carried out to determine the most suitable
number of exchanges. In most cases, however, this work may be facilitated in
a high degree by means of caleulations that can be made under considerably

modified assumptions, thus rendering them extremely simple.

Let us for example consider an area hounded by the lines A—A" and B—J1
according to g, 1, in which the number of subseribers is relatively small in
comparison to the number of subscribers in the whole network group and in
which the telephone exchanges 1,020, ... n lie along one and the same route
with @ fairly constant subseriber density, The exchanges are assumed to be star
connected to the network group centre NC by junction cables having the same
conductor dimensions, and to lie at the centre of cach exchange area. Finally,
it 1s assumed that the incommg and outgoing traffic for each subscriber is
constant and g, erlangs. A trunk eable which connects an exchange » within
the arca under consideration to the network group centre NC must then clearly

he dimensioned for a tratfic of

) : N,
Ey=2¢g; N; (| - —\) SEIADES cawgn o s (1)

where N s the number of subseribers within the arex » and N s the total
number of subseribers within the network group. The number of junction
cables O irom the centre of the network group to the exchange » may then

he written approximately as -

O = A0 v g s an s Lo 12y

where ¢ and ¢ are two constants which depend upon the nature of the traffic
and the prescribed blocking.

Aceording to the assumptions, the number of subscribers within the area in-
vestigated is small mm relation to the total number of subscribers within the
network  group, and the subscriber density along the route is substantially
constant. It follows from this and from equations (1) and (2) that the number
of junction cables to an area pois practically a linear function of the extent of
the exchange arca and that the total number of junction cables to the network
group centre for a given number of exchanges is practically independent of the
size of the separate areas. Finally, it follows from this that the total quantity
of nunetion cable caleulated in pair-metres is substantially independent of the
size of the exchinge areas and that the exchange areas should be of the same
size, The total costs for the subseribers’ network which is likewise assumed to
he Laid out with conductors of the same dimensions will actually be lowest with
exchinge areas of the same size.

On the basis of the foregoing assumptions it is easy to estimate the number of
fimes N owhich should be available for the subseribers' network of each exchange
arei. Thus it s found that
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where = sfixeds costs per exchange, e that part of the costs which does

not change with the capacity of the exchange,
fa = the pair-metre enst for the subseribers’” network.

b, = the pair-metre cost for the junction cable network,

£, = mean length of line i the junction cable network to the area in
question,

r2 = the constant according o (2),

p = the lime density, i ¢, the namber of pairs in the subscribers’ net-

work per unit of Jength of the ronte investigated,



One of the basic assumptions in the above, namely, that all exchanges within
the area investigated lie along one and the same route, is not always fulfilled,
particularly in large, closely adjoining built-up arcis. It may then he preferable
to assume instead that the exchanges are located at the centre of a square
exchange area, I the influence of the junction cable costs is neglected, the
following equation is obtained for the capacity of the exchanges:
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where g is the line density in a number of piirs per unit of surface in the area

investigated,

The equation (4) gives a lower limit for the cconomice size of the exchange.

2. Extent of the Exchange Areas
From Fig. 1 we now select two adjacent exchange areas which, as we have

seen, should be of the same size under the given assumptions,

Let it now be assumed instead, however, that these exchange areas are located
at such a distance from the network group centre that the conductor diameters
in the outer area are larger than those in the inner area for technical reasons
relating to transmission,

The boundary line previously drawn between the two exchange areas will then
no longer represent an optimum planning.

A slight displacement of this boundary line outwards will actually reduce the
costs for the junction cable network inasmuch as the number of conductors
with the larger dimensions will he reduced to the same extent as the number
of conductors with the smaller dimensions increases, whilst at the same time
the total costs for the subseribers’ network, which is still assumed to be con-
structed with conductors of the same dimensions, remain unchanged. Thus, the
boundary Tine between the exchanges should he displaced outwards, and in this
case the outer exchange area will be smaller than the inner one with economic

optimunt planning,

Under the given assumptions, it will be clear from this result that m a network
group where the distances between the mam exchange and the sub-exchanges
are so great that the costs for the junetion cables, caleulated per pair-km in an
optimum: planning, must increase with the distance from the main exchange,
the capacity of the exchange will deerease as the distance from the trunk ex-

change mereases.

In exchange areas where all conductor costs, caleulated per pair-km, are in-
dependent of the distance from the main exchange, all exchanges will have
the same capacity, however, with the exception of the main exchange which
will be the largest.

3. Location of Exchanges and Exchange Boundaries
In the foregoing it has heen assumed for the sake of simplicity that the ex-
changes were located at the centre of the exchange areas. In reality, the ex-

changes will be displaced in the divection towards the imcoming junction cables.
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Fig. 2 X 6533
Displacement of a lelephone exchange 1
within an exchange area with respect to
the influence of the junction cable cosis a b
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Fig. 3 X 1950
Diagram of a simple network group

1 local exchange
2 trunk exchange
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A station (1) according to Fig, 2 a having i, incoming junction cable pairs with
pair-metre costs h{ and n it ilLttg’l!il]g [!fil‘.ﬂill‘_\r‘ p:lit’n with ]'Hlil‘-l“i'h't.' costs hm

and which supplies an area having the length | should be displaced over the

!
distance  —¢§ from the centre point where o is determined by the expression
A )

iy by
0= —

u,,,h,;f
[1 the point within the exchange area which gives the shortest length of average
line in the subseribers’ network does not lie in the direction of the mcoming
cable route as shown in Fig, 2a, but 1« located at the side of 1t instead, as in
Fig. 2 b, an exchange that supplies a rectangular area having the sides [y and [,

m a square town plan should be displaced in both street directions by the

I
1 L 2 » . -
distances = & and = & respectively i accordance with Fig, 2 b

2
3

This displacement of the exchanges influences the exchange boundaries, which

m turn reiacts upon the location of the exchanges.

With fixed positions for the exchanges the boundary line between the exchange
arcas may he simply determined by the condition that the conductor costs to
any pomt whatsoever m arcas shall be the same, whether o subseriber is con-

nected to one exchange or another.

The exchange locations and exchange boundaries should obviously be deter-
mined simultancousty. 1 the exchanges are located along the same route with
a dairly constant subseriber density, this determination can conveniently be
carvied ont analyvtically. In other cases the determination is effected hy a series
of approximations directly on the plan where the result of the town-quarter
caleulations 15 mmserted moa manner which will be deseribed subsequently in

detail.

4. Economic Conductor Dimensions

In determining the conductor dimensions of the cables in @ network group the
practice appears to have heen widely sudopted hitherto of starting from a certain
given value for the permissible reference equivalent in a subseribers’ network
and another given value of the reference equivalent for a junction circuit
between two exchanges. With a starting point of this kind the determination
of the conductor dimensions 15 a purely technical problem which ean be solved
at once from the conditions laid down for transmission. Nevertheless, there are
strong economic reasons why that part of the total permissible reference enui-
valent which can be allotted to the subseribers’ network and junction network
together, should be divided instead over the network and junction cables respec-
tively i such o way that conductor dimensions corresponding to the division
will result i the lowest possible total cost for the network and junction cables,

The manmnmer in which this can he effected will now be deseribed in detail.

Let it be assumed in accordance with Fig. 3 that a subscriber’s set A is con-
nected through the subseriber network 1y to a local exchange 1 which in turn
is connected to the trunk exchange 2 through the junction cirenit L. The
maximum values recommended by the CCIF for the reference equivalents may
be divided up for this circuit under the following headings

Transmitting  Receiving

Nepers Nepers
1. Reference equivalent of the subscriber’s set at zero
ofmlt Jocal Iine sus cvones svswis soonsnsses sravis
2. Tolerance allowed for m the above value ... ... 0.2 0.2
3. Microphone efficiency loss due to feed attenuation
4. Attenuation in subscriber’s line ..............
3. Attenunation m local exchange
0. Attenuation in the junction civemit ... .. ... .. ...
7. Attenuation i the trunk exchange ..............
Total 2.10 1.50




It is assumed here that the reference cquivalents for the subseriber’s set, the
local and trunk exchanges are determined from the outset. Thus, a value s
also obtained in the first instance which is the sum of the maximum permissible
reference equivalents for the subscribers’ network, and the junction cable net-
work, e, the sum under the headings 3. 4 and 6 when transmitting and the
sum of 4 and 6 when receiving, The conductor dimensions vy and a, e the
network and junction cables should abviously be so selected that neither of

the above-mentioned sums 15 exceeded,

In this selectiom, sometimes the reference equivalent for transuitting and sone-
tunes that for receiving will he decisive. From the above consideration it will
be seen that the reference equivalent for transmitting is decisive as soon as

i value comprisimg

the sum of items ©oand 4 for transmitting
reduced by item 1 for receiving

15 greater than o6, and that the reference equivalent for receiving s decisive

as soon as the value obtamed in the manner deseribed s less than 0.6,

For the sake of simplicity it is hercafter assumed that the reference equivalent
for receiving is the determining factor for dimensioning. This assumption in no

way restricts the general validity of the results obtained in prineiple.

As is well-known the reference equivalent for a non-pupinized cable of a given
type may be written:

h
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where b is the attenuation per km for a 1 mm conductor and a is the conductor
diameter in nmm. Thus, for the conductor dimensions of the network and june-
tion cable, any pair of values ay, x4 may he taken which satisfy the expression
b b
e Ll i’ - LE

1 X

where
Ly = the longest subscriber line in the network (1)
L., = the distance between the exchanges (1) and (2)
= the conductor dianeter in the network and junction cables respectively

£ = the combined maximum permissible reference equivalent for the sub-
seribers” network and junction cable.

Apart from the conductor dimensions .y and v, the total consumption of copper
is also dependent upon the number of pair-metres 17y and M, in the network
and the junction cable respectively, and is proportional to the equation :

K=Miait Maxs® o verevnvonnnnns (8)

In order to construct the network and junction cables i such a way that the
total costs will be as low as possible without exceeding the preseribed maximum
values for the reference equivalents, one should obviously select from amongst
the pair-values satisfving eq. (7) that pair of values vy, 4, which when intro-
duced into eq. (8) will give the lowest figure for the quantity KA. This pair of
values is said to constitute the economic conductor dimensions for the case in
question, see Mg, 3. This case may occur, in a town network, for example.
It the junction cables are pupinized, an analogous method may be employed.

[Fig. 3 represents an example of a network group of the simplest kind., The
same method which was emploved in this ease to deternine the economic eon-
ductor dinensions may, however, be adopted in principle for any network
group whatever, although the problem naturally becomes more involved for
more complicated network group configurations in consequence of the fact
that the number of variable conductor dimensions and the number of condi-

tional equations of the same type as eq. (7) are hoth increased,
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Fig. 4 X 6512
Example of two network groups, A and
B, connected by a junction cable

The traffic within and between the respective
network groups passes over different junchion
cable bunches | and t with different conductor
dimensions,
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5. Division of the Junction Cable Traffic info Two Bunches

Let us consider two network groups A and B according to Fig. 4 with network
group centres A2 and £B2, comnected to a junction line with a positive reference
cquivilent of 1 neper at the most,

The conductor diameters in the two network groups are assumed to he se
selected that the reference equivalent from a subseriber Ay (51 to the trunk
exchange A2 (B2) is less than the maximum value recommended by the CCIE,

The total reference equivalent for a telephone call between the subscribers o,
and Hy is thereby less than
2.1 4 1+ 1.5 = 4.0 nepers

which according to the CCIF recommendations is the maximum permissible
value for a telephone connection between two subseribers within the same

continent.

On the other hand, the reference equivalent for a telephone connection within
some of the network groups amounts to a value which is less than 2.0 4+ 1.5 = 3.6
nepers, that 1s to say, for a telephone connection between the network groups
it 1s less by the same amount that the reference equivalent hetween the network

groups A2 and Bz as greater than zero.

There are scarcely any real reasons why the transmission level for a local call
should have a higher value than for a trunk call provided that the latter value

gives satisfictory transmission,

The opimion 15 now generally held that a reference equvalent amounting to
the recommended CCTE maximum value of 4.6 nepers is unsatisfactory and
there is a general tendency to adhere to a lower value, Hereafter it s assumed
that the reference equivalent for a telephone connection hetween two sub-
seribers in the two network groups o and £ lie so far below the recommended
maximum value that the transmission level for a trunk call is agreed to be
entirely satisfactory. In such circumstances no reason whatever exists for
demanding that the reference equivalent for a local call should he better than
that for a trunk call.

To obtam the same reference equivalent for ealls within the network group
as for calls between the groups it is possible, m all register controlled telephone
automatic systems at least, to divide the junction cables hetween the local ex-
change A1 (B and the network group centre 42 (B2) into two bunches,
one of which [, which may he of smaller dimensions, serves the traffic hetween
subseribers within the same network group. the other t, heing employed for

traftic between subseribers in different network groups.

Since the amount of traffic between different network groups s usually only
adraction of the tratfic within the network group, it s elear that this division
of the junction cables into two bunches with Qiff erent conductor dinmensions may

lead to a very considerable saving i the mstallation costs,

The method of dividing the traffic into two hunches may also he adapted with
advantage for traffic between different exchanges within one and the same
network group so that for traffic with a certain group of exchanges, junction
cables of one type | are emploved whilst for traffic hetween different groups
of exchanges within the network group conductors of the other type f arc
employved. The extent to which a division of this kind can be earried must he
deternmned i each particular case.

6. Differentiation of the Conductor Dimensions within the same
Exchange Area

In the foregomg it has been tacitly assumed that all cable conductors in one

and the same exchange area have the same dimension and that this dimension

15 based on the length of the longest subscriber line.




In most cases, however, this is uneconomical, particularly for large exchange
areas with many subscribers, since subscribers located close to one another

can without disadvantage e served by conductors of smaller dimensions.

Let us assmme that in order to effect savings, it is desired to employ two
different conductor diameters in an exchange area. These can be utilized in
the most ceonomical manmer i the larger one is allowed o serve the outer
parts of the exchange area, the other and smaller one serving the remaining
arca around the telephone exchange, that is to sav, by allowing the two bunches
to work i parallel and independently of one another, 1o the other hand,
the cables with different dimensions are series-conmected, the saving that can
be effectedd will he appreciably less, and consequently a method of this kind

1= nat to he reconmmendded.

In so far as the permissible transmission losses in the network are fixed, the
conductor dimensions for the outer area are obtiwmed  divectly by the first-
mentioned method. The conductor diameter for the mner area 1 determined
with the help of a distmbution curve for the number of pair-metres - the net-
work i osuch o way that the sum of the costs for the mner and outer areas

will be as low as possible.

When making practical calculations it 15 found that dimensions Iyving close
to one another m the manufacturing series should as a rule be avouded. In the
differentiation of the conductor dimensions within an exchange area, therefore,
it s usually advisable not to select 0.7 and 0.0 num but 0.7 and 0.5 or 0.7 and

0.4 1mmni.

In large networks of considerable extent 1t may sometimes he found advan-
tageous to divide the network mto three bunches with different conductor dia-
meters such as 0.9 and 0.0 and 0.4 mm for example. It should be noted, however,
that on practical grounds the number of different conductor dimensions em-
ploved i o network should not he too great, The advantages accompanying
the economic adjustment of the conductor dimensions i the network  and
Junction cables should dlways be welghed against the disadvantages entailed
by too great a number of cable types as regards the maintenance of an inereased
stock for example. This applies in particular to small network groups. It may,
therefore sometimes be found desirable to change the caleulated optimum con-
ductor dimensions somewhat. Such changes, which must, of course, be carried
out without neglectmg  the principles involved in economic  dimensioning,
usually result in costs which are only shghtly in excess of the optimum costs,

7. Junction Cable Network

After the positions and boundaries of the exchanges have been determined and
the conductor dimensions for the conductor dimensions of the network and
junction cables have been fixed, it will be time to turn one's attention to
determining  the extent to which mesh form and star form junction cable
cirenits should he laud, This may prove somewhat troublesome owing to the
difficulty m estimating the magnitude of the traffic between separate exchanges
m the network group, In new network groups or multi-exchange areas
it is advisable for this reason amongst others o construct the junction

cable network at the outset with a swtable emphasis on the star form.
Only after the area has been extended and traffic caleulations can be made it
is possible to plan the mesh form cirenits i greater detail. This does not, of
course, prevent the junction cable circuits o star form from being used from
the beginning to connect up a nuwmber of exchanges 0 omesh form, As is well-
known, it is economical with a growimg subscriber demand to dimension the
cables so that they will meet the requirements for a certain time ahead. Thus,
a number of cable pairs will already be available from the outset which may

be used gratis, so to speak, for the connections in question.

8. Practical Methods

From what has been said above, it will have been realized that the exchange

location, houndaries for exchange areas, conductor dimensions in the network

1



Fig. 5 X 6511
Diagrammatic sketch showing the basic
connections in a network system
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1 star connectian

teed connection

—
3 series connection

and Junetion cables and switable cable routes are dependent on one another

and must therefore he determmed simultaneously. It might thus appear that
the determination of all these associated factors would he accompanied by
certin practical difficulties when 1t 15 necessary to lay out a scheme in a
conerete mstance, These difficulties may be evaded, however, 1if the previously
described methods and results are taken as a guide, the defmite caleulations
heing carried out subsequently as o series of progressive approxintions, in

the followmg manner,

In the first place the positions of the exchanges and the exchange boundaries

are estimated ronghly with the help of a map showing the subscriber distribution,

The conductor dimensions i the network and junctiom cables are then deter-
mned  provisionally in accordance with the cconomie prineiples previously

deserihed,

New exchange boundaries corresponding to the assumed exchange positions

and the selected conductor dimensions can be fixed subsequently.

New exchange positions corresponding to these new exchange houndaries can
then be determimed. The method 1s repeated until the desired degree of accuracy
15 reached. Finally, a cheek should e made to ensure that the provisionally
selected conductor dimensions are actually the most economieal and that the

conditions for transmission are satished,

Il. Types of Installations for Subscribers’ Networks

1. Basic Connections

The subseribers’ network presents mstallation problems of a technieal nature,
especially when it is constructed as a cable network, A cable network of this
kind may be constructed i accordance with a number of different methods or
systenms, which however dissimilar they may appear at first sight, may all be
puilt up with three simple basic connections, namely :

1. star connection

teed connection

b

series connection

L

In the star comnection illustrated, at 1 in Fig. 5, each spreading point is con-
nected to ats own individual pair in the eable.

In the teed connection, illustrated at 2 in Fig. 3. a cable bunch with an un-
changed number of pairs i1s branched off in such a way that a given pair n
the cable can be comnected to a subseriber at any one of a given number of

spreading points,

In the series connection, fmally illustrated at 3 in Fig. 3, a cable route 15
divided amo o muber of separate sections with different numbers of pairs,
between which eross-connections can be made,
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Fig. 6

Diagrammatic comparison of two network
systems

C telephone exchange

RP reduction point

1, 2...n spreading poinls

2. The Rigid Network System

In the simplest form of network system, known as the rigid system, star con-
nection is employed exclusively, and therefore, e this system cach spreading
n the

point in the network is direetly connected with a0 eross-connection

exchange by its own individaal conduetors,

This simple system may be employed o districts where 1t s anticipated that
the demand will rapidly reach the saturation point and where the number and
positions of subscribers may also be predicted with a high degree of probability.
Under these conditions a satisfactory service for the subseribers can he ensured
with quite mappreciable veserves and the costs for the network will reman
reasonable even when ngh demands are made on the network’s preparedness,

that is to say. the possibilities for rapid conneetion of subseribers,

The greater the uncertainty existing regarvding the number and positions of
subseribers and the Tonger the period over which the future growth is likely
to extend, the greater will he the reserves it is necessary to lay down in the
network to enable the subscribers to be comnected up o the same sati=factory
manner as hefore. The cost of the rigid system will then he high and it will

be worth while to intraduce cable saving devices of one kind or another,

3. Other Types of Installations

Devices of this kind are expensive and a certain distance from the exchange
is therefore necessary to render them remunerative. In the vicinity of the
exchange only systems provided with equalisation arrangements hetween the

spreading points can compete with the rigid systen,

For the objective comparison of the different systems with one another it is
necessary to provide a measure by which the possibilities of connecting up
subseribers can be assessed. On the assumption that both the subscribers and
the subscription periods are distributed purely at random, it 1= an ohvious step
for this purpose to start from Erlang's well-known formula for the proportion
of lost calls i a fully available group =o arranged that any call not finding

an wlle circuit s lost.

The necessary capacity O for a spreading point with a mean loading of A sub-
seribers can then be calenlated with sufficient accuracy i the same way as
the number of junction cable circuits according to cq. (21, that is to say. in
accordance with the formula

Q=g A8 e s ceee (9)

where the constants ¢ and ¢, are dependant upon the preseribed blocking.,

If the subseribers are assumed to be distributed maccordance with some other
scheme of probability such as Bernowlli's or Poisson’s distributions, it 1s still
possible o use a formula of the same type (o) to caleulate the capacity of the
spreading points with a given blocking or a given disadvantage regarding the
connection of the subseribers, defined in some other sumtable form. But the
constants ¢ and ¢, will then, of course, have other values, If the probability
that a subscriber's line will be required at a given position approaches the value,
one, that is 1o say, complete certamty, the constant ¢y will approach the value,

one, whilst the constant ¢, will approach the value. zero.

With reference to the foreeoing, let us now compare two network svstems |

and 10, see Fig, 6. Both systems are assumed to consist of n spreading points
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Fig. 7 9

Typical network systems

Ericsson's Cabinet System

BC buffer cabinet
DC distribution cabinet
DP disfribufion point
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X 2028
X 2029
X 20430
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of equal size with individual conductors and with a total capacity of py pairs.
In system [oall these py pairs are connected to the exchange , whilst in
system Do smaller number of po pairs are connected to the exchange through
the reducmyg point K77 at which cross-connections can e made as required,
Fromn eq. (o) 1t wall then be seen that the junction cable i svstem [ ocan he
dimensioned for o number of pairs which is less hy

Pr—Pa = (1) ca pairs . .... T, (10)
than the number of pairs m the junction cable for system I, without the dis-
advantages regarding the connection of subserihers bemmg greater for system [
than for system 1. Thus, notwithstanding the imevitable costs for the reduction
pomt P system T is nevertheless cheaper than system 1 oprovided that the
junction cable is of sufficient length, that the number of spreading points con-
nected up is large enough and that the knowledge of the individual subseribers’

positions is sufficiently imcomplete,

Furthermore, in systenn L contrary to system 1 the eable network ean e
constructed on hoth sides of the reduction pomt guite independently of one
another and m elose association with the cconomie period of requivement which
i~ of the order of 20 vears, for the outer parts of the nevwork and 5 years for
the inner parts, for example, Finally, an unforescen new demand i the vicinity
of the reduction point can be met more cheaply in system T as long, at least,
as vacant pairs are avadlable i the junetion cable, since it is only necessary to
draw out i cable from this pomt whereas m system [t 1= necessary to draw out
a new cable from the exchange ¢ A new demand of this kind may, however,
also he met by a modification of system [ namely, by tapping the junction
cable and comnecting the sprewding pomts for the new demand m parallel with
a number of those mstalled at the outset. The same method adopting teed con-
nection may also be employed imosystem Lo the Dirst instance moorder to

allow the Junction cable to he constructed m cconomie stages.

The costs for this modified system | omay then be less than for system 1T on
daceomnt of the necessary connections and the fact that any cross-connecting
devices are less expensive and that they only need to he made when the demand
actually exists, that tapping can take place at any point along the junction cable
and Tinally, that the junction cable’s capacity is greater from the beginning
than in system I A system | modified in this manner is. however, not quite

as simple as svstem 11

In Figs j—12 a number of typical network systems are illustrated in principle.
OF these, as may be seen, the systems in Figo g and Fig. 12 have special arrange-
ments for obtaming connections hetween  spreading points within a group,
cither by multiplving the pairs at the different spreading points in accordance
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German network system

CDB distribution points
DC  distribution cabinet
De spreading point
MB  multiple box

Fig. 10 12

Typical network systems

Fig. 13

XK 2055

Theoretical lay-out for the rigid network

system
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English network system Ericsson’'s HT system
DC  distribution cabinet DG distribution group

DP spreading paint EC equalization cabinet
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with a certain overlapping system or by arranging @ number of cable pairs
a loop and through these, providing means for eross-connection hetween the
spreading points,

4. Planning the Cable Lay-out

The planning of the eable lay-out within an exchange arca is a problem which
m principle at least is relatively independent of the system on which the network
is constructed, The simplest planning is that for the rigid system and a few
words will now he devoted to this form,

As astarting point we will take a rigid system which is to be adapted to a
square town plan and in which the subseriber lines from the exchange to the
telephone apparatus pass through conductor tvpes of three different kinds 1,
2 andd 3. such as undergraund cables, overhend eables and bare wires with the
illowing unit costs:

Unit costs

Conductor system L
Crs/eable metre

Crs/pair-metre

1. Underground cables .. i by

2. Overhead cables . ..... a. ba

3. Bare wires i, by
ay > ) 1'11 < b, < by

These conductor systems niust be Taid in the town plan so that they form right-
angles with one another, as is shown in Fig. 13.

L

- -

i
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The distribution |'JciiIIl:~ 1 between the comductor tvpes I and 2 should not lie
at the centre of the rectangular areas with the sides 7y and Lo, see Fige 13, hut
sheuld he dhisplaced m the direction of the exchange by a distance which can
be calenlated mthe same way as the displacement of a telephone exchange due
to the miluence of the junction cables, see eq. (51 and g, 20 For the same
reason the distribution points between systems 2 and 3 must he displaced. The
cifect of this displacement may be included in the pair-metre costs for systems
2 oand 3 oand it s thus possihle to calenlate as though the distribution points

were located at the centres of the respective areas served.

Let o be the subseriher density, that s to sav, the nwuber of subseribers per
unit of surface and assume further for the sake of stmplieity that all conductor
svstemis are constructed for o capaeity that exactly corresponds to the number
of sub=cribers i the area which, hoth as recards location and nmmber, remain

unchangad i the enurse of time.

The approsimate costs per surface unit, and insofar as they arve dependent
upon Iy oand L, will then be

ity g 1 1
- + =balime 4 =by i jooos ik viesies (TI)

ly 0 4 4
from which expression it is found that the nonmmnm costs are obtamed when

2 4 ity

46t
.t s
Zh b

y il = — L. SRR (o ) |

3 by

As will be seen, each of these expressions gives the number of subscribers

withim a square arvea having sides corresponding to one or the other of the

distanees {4 and [, sought, As soon as the constants i the right-hand term of the

expression (12) are known it s possible, therefore, to sketeh out the cable

lav-out directly on the building plan, merely by drawing squares which contam

4z 40
or

ay g

subscribers.

From the expression (12) t also follows that

r'r_. \/H, h:‘- )
— = —is AR ARSI Mraareire I
l @y by (13)

. o Ly
Since ay > as and by > bo. it is clear that == 1,
1
Thus, the district £y, s should be long and narrow, and so located that the longest

stde 1oo1s at right-angles to the underground cable.

The number of subseribers w within the arca 4, £, 15 found to be

iy iy

SR TR o i)
by by Y

y—-mlids—= 4 \
oot s andependent of the subseriber density,

Analogons expressions can be derived by starting imstead from the assumption
that the subseriber lines pass through a number of different eomductor types,
such as lead-covered cables, armoured cables, overhead cables and hare wires.
The rectangular areas into which the exchange area may be divided in the
same way as above, shoulil, in accordance with the same principle, always he
located at right-angles to one another and should each include a number of
~ubseribers which can he ealenlated from the unit costs for the different types

of conductors,

I gt is desived to carry out caleunlations of this kind for more complicated
svstems and more realistic conditions as regards the possibilities of utilizing
the network, it s necessary amongst other things to take into consideration the
costs for the spreading poimnts and distribution cabinets and other saving con-
nections, and the faet that a cable bunch can he utilized to better advantage.
the greater the number of pairs it contains, and that with a growing demand,
the stallations will be constructed m suitable economic stages,



The Alpha Three-way Wall Socket
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Wall sockets employed hitherto have generally spealing, been of the one-way type,
although a two-way type has also been used more recenily to some extent. Thus,
when it was desired to connect a number of apparatus to the same wall socket, it
¥ was necessary to employ a branch connector which both from the point of view of
b appearance and safety must be characterized as undesirable. As cases frequently arise,

especially in private households, in which a three-way socket is called for, Alpha has

) produced a socket of this type and placed it on the market recently.
t

The new three-way wall socket is manufactured for flush mounting on walls,

both forms bemg supphied with o brown or white fimish, The wall socket for

hox mounting fits the various tvpes of hoxes on the market. Thus, it may be

fixed by means of claws in the pasteboard insulation of boxes for the Bergmann

svstem or by two serews m boxes adapted for this method of fixing, The wall

socket for surface mounting 15 substantially the same as that for hox mounting

hut 1t 15 provided with a plate with two holes for fixing it.

Since it is important, as regards the current transmission and prevention of

radio mterference, that there should be no play at the contacts, special attention
Fig. 1 w469t hias been devoted to the form of the contact sleeves, These should be capable

[ receiving a 4 mm spht contact pin as well as a5 mm solid pm, and must

Cross-section and dimension sketch of @ ¢

hree-way wall socket therefore be resilient. The sleeves consequently consist of a fixed and 4 moving
pirt. the latter bemg under the action of a strong spiral spring, This spring s
of special steel which retams its vesilient properties thronghout the hife of the
wall socket.

The practical advantages of the new socket will be obvious: Furthermore, as
the difference m price between a three-way and two-way or even a one-way

socket can be regarded as mmsignificant, the three-way wall socket 15 hkely to

Fig. 2 % 757 replace single- and two-way types on a large scale m new buildings. Smmlarly,
Three-way wall socket where a single- or two-way socket 1s found imadequate to meet the requirements,

it is preferable to replace 1t by a three-way socket, rather than to continue

Left: for flush mounting. right: for surface i
mounting usig deviees of a more or less temporary and hazardous nature,
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Vehicle-actuated Road Traffic

Signhals

S E K W A L L,

98

L M

E

R

|

C S SONZS SI GN AL AB STOCKHOLM

U.Dx« G005}

Vehicle-actuated traffic signal installations have hitherto been equipped with mechanical
or pneumatic vehicle detectors in which contact is established by the weight of the
vehicle in ifs passage over the detector. L M Ericssons Signalaktiebolag has now de-
signed an entirely new form of vehicle deteclor without any moving parts and with
which contact between the vehicle and detector is established electromagnetically when

the vehicle passes over the detector.

The first installation equipped with these new detectors was carried out for trial pur-
poses al the street infersection Gotgatan Haogbergsgatan in Stockholm, and was placed
in service in April 1949. At the present time orders for seven similar installations are
in hand for Stockholm City, four for Vasteras and one for Helsingfors. A general
descripfion of an installation for a street infersection, and the apparafus of which if

is comprised is given below.

Construction of the Installation

A vehiele-actuated road traffic signalling nstallation comsi<ts of the following

units

heht signals,

vehicle detectors for registering arriving vehieles,

control apparatus for regulating the light signals in accordance with the vehicles
registering impulses,

cables for the conmection of the hght signals and detectors to the control

appeLratus,

|EET

signals, vehiele detectors and control apparatus may be seen. Three light signals

v b oshows aoplan of a0 street intersection, from which the location of the hght

are usuwdly installed for cach direction of the traffic. such as 7, 2 4 and 3.4.
Signal 7o s placed immediately beside the stop line, and s the signal which
controls the traffic at the street intersection. Signal 2 4 is a repeat-signal for
rA, Tocated on the opposite side. This signal s provided primarily for the
vehicles that have stopped divectly on a level with the stop line at 1.4 and
pos=ibly inthe vighthand row of vehieles from which position it may he
difficalt to observe the signad 7 4. On o level with the signal 2 4, but to the
right of the street mtersection, a further repeat-signal 3. is placed which

serves s ioguide for pedestrians,

The vehicle detectors D 1 oand A 2 serve for the registration of vehicles in
the A-street whalst DO 1 oandd DR 2 register the vehicles in the B-street. For
the purpose of registerimg tramcears i the A-street, two circular detectors are
located onoa level with D roand DA 2, and are connected to [2.4 r and DA 2
respectivelv, AID detectors are placed approximately 30 metres in front of the
respective stop lines, The distance is caleulated in such a way that in the case
of a vehiele passing a deteetor at a maximum speed of 25 kms/hr (15,5 miles/hr),
the corresponding heht signal for which shows a red light, the signal will have
time to change 1o green hefore the vehiele reaches the stop line, It is here
assumer] that the traffic flow in the crossing street does not prevent the changing

of the sienal.



Fig. 1

Plan of a simple sireet crossing

R
Fig. 2
Light signal
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The control apparatos is either mounted so that it stands free or against a house

wall, and preferably so that clear vision is obtained fron its position, over the

strect intersection,

The cables for the light signals and detectors consist of armoured lead-covered
cable laud in the street or the footway, dependmg upon which cable route is

tomnd the more suitable m each particular instance.

Light Signals

The Tight signals for the vehicle trafiic consist of one or more signal lanterns
mounted on tubular masts by means of hrackets, The lantern casing itseli s
constructed of aluminium in one unit with three hight apertures. mamely, red,
aniber and green. Where a signal applies to one divection of travel only, 1t 1s
provided with a green light aperture with an arrow indicating the permissible
divection of travel. Each lieht 15 fitted with o glass veflector and a 40 or
O0 watt Lamp.

The signal Tanterns can be mdividually adjusted o relation to the street level,
thus enablime the hght beam to be adjusted both in a vertieal and a horizontal

direction. Fig, 2 shows a Tight signal with two signal lanterns,

The hght signals Tor pedestrians consist of oie or more signal lanterns mounted
on the tubular mast. In these signals also, the lantern casing consists of alu-
minium and they are constructed as a simgle umit, usually with two light aper-
tures. One of these is provided with green text, for example »Go Nows which
lights up when pedestrians have the right to use the crossing which it s the
purpose of the signal to protect. The other light aperture s white and is located
directly Dhelow the previously mentioned one. The white light 1s shown im-
mediately before the text »Go Nows is extinguishe. This white light is intended

in the first case as an indication of an approaching change of signal, and in the
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Fig. 3

Detectors for tramcars

laid between the rails
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latter case after the text »Go Nows has been extimgmshed, as an mdication to
pedestrians that the signal is in operation. (In a4 number of instances the
pedestrian stgnals are only connected up during certan tunes of the day.)
The Tumps in the Light apertures are either 40 or 60 W tvpes,

In addition to the two forms of signals mentioned above, special signals are

also cnmployed for tramways, cte.

Vehicle Detectors

v ovehiele detector comsists of two swireswonnd mpulse coils which are placed
below the strect surface and electrically halanced agamst one another. When
a vehicle passes over the detector a certam differential current is set up which

after passmg through an amphfier, actuates relays i the control apparatus,

Where the available street space does not allow the division of the traffic nto
rows so that vehicles comime from the divection of the street intersection also
pass over the detectors, the latter are constructed i a single-acting form only.
This mmphies that the impalse for changing the signals is only generated by
vehicles passing over the detectors mthe direction towards the corvesponding

light =ignal,

The detectors DA roand Do 2 o Fige 1 oare double-acting, whereas DF 1 oand

D2 oare smgle-acting,

The detectors for tramears consist of circular impulse coils which are laid
between the rals, see Fig. 30 No addittional equipment is required on the trani-

cars themselves to enable them to actuate the detectors,

The cotls are placed on o conerete foundation and are then cast 1 asphalt.
[F12, 4 shows the conerete foundation for a coil on the left, whilst in the centre
the coil 1= seen placed in position ready for casting the asphalt. Fmally, the
righthand illustration shows the coll cast in position, after which it 15 only

necessary to complete the laving of the road surface above the coil,




Fig. 4 X 7568
Laying and casting in the impulse coil for
a vehicle detector

Left: concrete foundation ready-cast, centre: coil
laid in position, right: coil cast in position.
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Fig. 5
Control apparatus

assembled in two cabinets, leff: mounted back
o back, right: control cabinet and amplifier

cabinet open

Control Apparatus

Fig. 5 shows the control apparatus which is assembled in two cabimets mounted
on o conerete foundation and either placed back to back or side by side. One
cabinet, the control cabinet, contains the controlling gear and the relavs, ete.,
for the signals, whilst the other, the amplifying cabinet, contams the amplitier

antl auxiliary equipment for the detectors.

In the lower part of each cabinet a himited space 15 available for cable hoxes
for the mcoming and outgomg cables. The conductors from the cable boxes are
connected to terminal ]i;llh'[a located close to the hoxes. The cable hoxes as well
as the relays and amplifiers are accessible from the fronts of the cabmets, but

only to the service staff who are provided with special keys,

In the upper part of the cabinet a special compartment 15 reserved for the equip-
ment which must be accessible to the traffic police. This compartment is close

by a door with a lock opened by a normal key for fire alarm boxes,

The relays and amplifiers are mounted i units with connecting devices of the
plug-in type. These umits can therefore be exchanged very quickly, Each ampli-

fier has @ spare set of electron valves which are connected up automatically in
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Fig. 6

Traffic diagram
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the event of a valve burning out. so that the valves need not he replaced im-
mediately. A Tamp in the control apparatus indicates when the spare valve set
s funetioning.

The control cabimet is equipped with a0 press-button for controlling the signals
manuallv. On pressing this hutton the signals will he changed. The press-button
can be actuated from the outside of the cabmet even when the door is closed
No change of signals can be effected by pressing the hutton, however, unless

the control apparitus has been switched over for manual aperation.

In its standard form the control apparatus s designed for two or three traffic

phases with an additional arvangement for a pedestrian phase if vequived.

For the signal-changing svs<tem adopte i Sweden the 2-phase comtrol apparatos

is comstructed for the following stenal periods
Period Traffic Phase A Traffic Phase I
I Cireen Red
2 Gireen 4 amber [Led
3 Red Redd
1 Red Red + amber
5 R Gireen
0 Ied Cireen + amber
7 Red Red
h Ied + amber Red

Where a pedestrian phase is emploved, o pedestrian period s mserted between

3 and g oand possibly hetween 7 and 8 also. The pedestrian period can be switched

on and off by o switch mounted on the operating panel of the control apparatus,

The control apparatus can also he constructed for other signal-changing systems,

Functioning of the Installation

The light signals are controlled by the traftic through the vehiele detectors.
When a velnele passes over a detector an mnpulse s generated which 1s trans-
mitted through an amphiier to the relay panel where it 1s registered either as
an ndheation eallme for a change of sienal or as a demand to retain the right

of way i the tratfic phase concerned, It the registration calls for a change of

Crossing sireet 4
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Crossing street 3
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signal from a red to a green light, this change will take place immediately
provided that registrations calling for the retention of the right of way o the
crossing strect are not heing veceived, On the other hand, G0 the green Liglhit
Bights up i the street inowhich a vehiele is calling for the retention of the right
of way, this Tatter vehicle vegistration will result o prolongation of the green
period so that the vehicle will have time to pass the stop lmes Noostreet can
retain its green period bevond a given maximum time which can be adjusted
for cach street separvately, The green light will nevertheless continue to show
in a street when no registration ealling for a change of signal has heen received
fromn the erossing street. From the foregome it will Le realised that vehicles
1 one strect cannot interrupt o consecutive flow of traffic in the other street,
whilst on the ather Tand, o consecutive flow of traffic i one divection cannot
delay the traffic in the crossing street for a time excecding the maximum period
for whieh adpustment has been aade o advance, A vehiele ean miterrupt

thinming stream of traftic i the other strect, howeyer,

The time within which impulses <hould be received from vehicles i order to
reton the right of way i the street under such conditions can be adjusted by
means of knobs located in the control apparatos, Adjustment is made for this
period, as for the maximum period, when the =ignal installation 15 placed n
service, The knobs are aceessible for any readjustment of the times which may

he found necessary,

When changing from a green light in one street to a green light i the other
street, the velaeles are allowed a certam clearmyg period so that the street inter-
section will be cleared of vehicles from the immediately preceding traffic phase.
During the time all signals will fivst show oored hight, tollowed by o red 4 amber
Light m the previously srveds street, The period during which all signals show
a red light 1< arranged in accordince with the width of the street mtersection,
cte.. and s Tkewise adjustable,

On changing from red to green light in a street, a green period is allowed for

the warting vehicles which 1= dependant upon the number of vehicles registered.

[t 1t 1= desired to equip the installation with pedestrian signals, the control

apparatus 15 supplemented by relays for this purpose.

Where two or more street intersections are <o located, along a4 main street for
example, that it s necessary to eoordinate their installations, the whole of the
controlling apparatus is comnected to o common time distributor mounted i one
of the cabimets which is referred to s the master apparatus, The time distributor
then tran=mits carrent mmpuls=es to the GQifferent controlling apparatus at such
time mtervals that the traffic in the mam street 15 progressively signalled in
one divection or the other or in both directions stmultineously where the
distance between the mtersecting streets permits. Switching over for varving
speeds of travel in the main street at different times of the day can he carried
out automatically i dependence apon the traffic density,

Fig. 6 shows a traffic diagram for progressive signalling in both directions
along o mam street.,
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L M Ericsson at the St Eriks Fair
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Most of the sections in the LA Ericsson group’s Swedi=h undertaking par-
ticipated a0 common exhibit at the Stho St Erviks e which was held o
stockholn this vear at the begnmmmeg of September. At this faor, wlieh was
the greatest hitherto held m Stockholmn, some 20000 articles were shown by

approximately 1 roo exhibitors from 1o different nations,

On LM Erviessons stand, Tocated i the recently erected C-Hadl, telephong
equipment. telesignalling apparatus and new forms of wires wd cables werd
exhibited, Great mterest was aroused o the manager’s telephone-. intercom-
[:'|c'g-'?'1||<' andd domestic telephone mstallations amongst other l|?||:;_:'~. as well
as the telesignalling materiad, icluding the staff locator whieh was deserihed

e the previous number of this journal, Inoaddition to electricity meters and

clectric mweasurme nstrunents, LM Eressons Matnstrument AB alsa ex-

libited Dadanemgz machines. The new type which < mtended Tor halaneime
motor ear wheels and 15 also deseribed i the Evicsson Review No o2, attracted

constderable attention. The exhibit of the Svenska Rawdio Alticholaget meladed

an ccho-soundimg ciqmpment and o vadio Tmk conmection whilst A Alpha
showed o press for plastie materials of then own construction, material testing

machines and electrical mstallation material, New tvpes ol clectre l'.||r.|li|||'-

were shown by AB Rifi
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Vehicle-actuated Road Traffic Signals. Ericsson Review

27 (1950) No. 3 pp. 98—103.

The article gives a general description of an

L M Ericssons Signalaktiebolag has designed an entirely new vehicle de-
tector without moving parts, with which contact is establis

installation in accordance with this system for a simple

together with particulars of the apparatus included

passes over the detector.
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NorbpeLL, R: Sieverts Kabelverk's Laboratovies. Ericsson Review 27
(1950) No. 3 pp. 70—76.

Description of the laboratories installed at Sieverts Kabelverk in connec-
tion with the firm’s building extensions. The materials laboratory. Re-
search laboratory for power engineering. Teletechnical research laboratory.
The other laboratories; test rooms of the rubber-covered conductor factory,
the installation department and the cable and capacitor factories,

U.D.C. 621.314.6:621.391

621.314.6.621.395.72

BeresTROM, H: The Ervicsson Type BMN Battery Eliminators.
Ericsson Review 27 (1050) No. 3 pp. 77—83.

In order to meet the growing demand for battery eliminators for small

telephone- and telesignalling installations Telefonaktiebolaget L M Ericsson

has designed a new series of batterv eliminators, type BMN. The prin-

ciple of the design is described in the article and electrical data are given
for the series of sets.

U.D.C. 621.395.74
Rapp, Y: On the Planwning of Networks for Telephone Plants. Erics-
son Review 27 (1950) No. 3 pp. 84—90.
Summary of the viewpoints advanced in the author's more comprehensive

paper “‘The Economic Optimum in Urban Telephone Network Problems™
published in Ericsson Technics No. 49.

I. General principles for the economic optimum in network construction.

Number of exchanges. — Extent of exchange areas. — Location of ex-
changes and exchange boundaries. — Economic conductor dimensions. —
Division of junction cable traftic into two bunches. — Differentiation of
conductor dimensions within the same exchange area. — Junction cable
network. — Practical methods.

II. Types of installations for the subscriber network. Basic connections.
— The rigid network system. — Other types of installations. — Planning
the cable routes.

Jexsen, E: Alpha Three-way Wall Socket. Ericsson Review 27|

(1950) No. 3 p. 97
Brief illustrated de

by AB Alpha.
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Guatemala Agencia de Fosforos
Suecos, S.A,

Honduras Cia de Comisiones Inter-
Americana S.A.

Nicaragua J.R.E. Tefel & Co. Ltd.
Surinam C. Kersten & Co. N, V.
Venezuela Electro-Industrial
“Halven", O. L. Halvorssen C.A,

AUSTRALIAZOCEANIA

Australia L M Ericsson Telephone Co.
Pty, Lid.

MNew Zealand ASEA Electric (MZ) Ltd.

Stockholm 32
Sundbyberg
Stockholm, Alstrémergatan 12

Calcutta, P.O.B. 2324

Bandung, Djalan Tubagus Ismail 13

Buenos Aires, Belgrano B94

Belgrano 894
Peru 263

Buenos Aires,
Buenos Aires,
Buenos Aires, Peru 263

Buenos Aires, Pery 263

Buenos Aires, Julio A. Roca 733
Rio de Janeiro, C.P. 3601

Rio de Janeiro, C.P. 4684
Santiage, Casilla 2118

Bogotd, Apartado Aéreo 4052

México D.F., Apartado 9958
México D.F., 2:a calle Victoria 59

Lima, Apartade 2982
Arequipa, Casilla de corren 112

Montevideo, Uruguay 1258

New York 17, 100 Park Avenue

Caracas, Apartado 3548

Nairobi, P.O.B. 5933, Kenya
Caire, P.O.B. 1722

Addis Abeba, P.O.B. 264
Lourenga Marques, P.O.B. 456
Tdnger, Calle de Fez No, 9

Johannesburg, P.O.B. 92

Lo Poz, Caosilla 678
San José, Apartado 661

Curagao

Ciudad Trujille, Apartado 53
Guoyoquil, Casilla 1317
San Salvador, Apartado 274

Guatemala, C. A. Apariado 125

Tegucigalpa, P.O.B, 114
Managua

Paramaribo, P.O.B. 216

Caracos, Apartado BOB

Melbourne, 128 William Street

Wellingten, €.L., Huddart Parker
Building
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The LM Ericsson Crossbar Switch
Sys’rem in Helsinki

A KARLSSOMN, THE HELSINKI TELEPHONE SOCIETY, HELSINEKI

U, D C. 621.395.344
At the end of the war the Helsinki network group was exclusively composed of aulo-
matic exchanges, based on the step by step system, with a capacity of approximately
65000 numbers. In spite of this it was decided to carry out the required extensions
in accordance with the LM Ericsson by-path system with crossbar switches. The author
atiributes this decision to the superior essenfial features of the new system, describes
the principles of the system and gives an account of operating results obtained so far

and the extension schemes which have later been decided upon.

AL telephone calls o oand around Helsinky are carried out over automatie
exchanges, In the centre of the town there are exchanges at Centrum, Tolo
and Sornas with 31 000, 15 200 and 6800 numbers, To these exchanges are
commected 0 end exchanges contaming a total of 7 300 numbers, see Ifgl 1
The Helsinkin network group covers m addition some 4o automatic rural ex
changes for approximately 5 000 numbers,

The exchanges, all according to the Siemens and Halske step by step system,
were practically without number reserves already during the later phases of
the war, Material for this system could, however, not be abtamed at that time
and 1t was necessary to decide on some other system, which was readily available,

Ihe new system should, as 0 pronary condition, operate efficiently wnd econo-
nncally with the exasting Siemens exchanges, In the first place it seemed as il
another step by step system would best meet this condition. In spite of this
such o system was not ordered for the extensions of the Siemens exchanges

Helsinki. but the erosshar switch system according to the by path principle
offered by LM Lriesson, The reasons for this were i the main

1 The superior contact performance in the crossbay siciteh. Experience has
shown, that non-precious shding contacts are not (quite satisfactory, and that

~electors with such contacts are subject to rattle and require expensive main-

ﬁj /55;985'?5:;
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The telephone exchanges in Helsinki
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tenance. In the crosshar switch twin silver contacts are used, the contact 1s
equal to that in relay spring sets, which according to experience are free from

rattle and o not require appreciable maintenance,

2) Absence of selector cords. The selector cords require expensive mantenance

and give rise to rattle and faualts difficult to trace,

30 Small wmagnet load. The high power and current required to operate the
selector magnets i the step by step system canses substantial contact wear aned

exXpensive namtenance.

40 Reduced selector maintenance. The operating forees and movements in the

crosshar switeh are small, This results in reduced wear and adjustment work

as compared with the intricate mechanismus in the step by step and power-

driven systems,

30 LEatremcely fast operation. The slow operation of the step by step selector

hmits the number of rotary steps to 1o, which means an inefficient utihzation

of the connecting clements, as the a thility of the gradings 1= hoited to 1o,
The fast operation of the crosshar switeh makes it possible to form large well
utilized element groups. The fast operation of the crosshar switch enables the
use of registers and partial registers for direct operation, combining  the

wdvantages of the register systems and the direct operation systems.

The crosshar switeh appears, therefore, to meet the principal conditions on
selectors for fully automatic long distance telephony. whereas the step by step

selector ¢

fuliil these requirements only to a very lnted extent.

The crosshar switch exchange Sorndis in Helsinki will be deseribed below, The
Sornis exchange 1s the fivst stage moan extensive scheme of exchanges for
Helsinkt and is the first erosshar switeh exchange put imto service based on
the LM Ericsson hy-path systen.

Circuit Lay-out

The system i Helsinki has been devised <o as to co-operate etficiently with
the Siemens exchanges, This means that calls from and to the Siemens ex-
changes do not require matching repeaters, The operation voltage 60\ s,

therefore, mumtamed also on the new system,

The subscribers are divided into 1 ooo-groups for finders and final selectors
(S, Fig, 200 The selectors form two link svstenis, one for outgoing and one
for mcoming traffic. The outgoing Tink syvstem consists of selector stages A
and B and the incoming Tink system of stages A B, C and D, The A-stage is
consequently common for meonnng and outgoing traffic. The subseriber group
has m addition a common marker 1/, 10 registers &, 60 incoming sconnectors
circuits LAR and 6o outgoing finder civenits SK. Six imcoming  connector
circdits are connected to one register. One connector cireuit only can be con-
nected to the register at one time, and the remwmnimg free connecting cireuits
helonging to the register are blocked during the engaged period of the register.
The marker selects and marks the connection routes for imcoming and outgoing
traffic. The subscriber’s number n the 1 ooo group is marked in the marker
by 10 relays for the unit, 10 for the ten digit and 10 for the hundred digit.
For outgoing calls the subseriber’s hine relay LR wdentifies the subseriber's
number, By means of a transhator (dentifier ) in the mmarker the unit, tens and
hundreds velays are operated corresponding to the subseriber’s number, The
marker is then selécting a free connection route from the marked subseriber's
line to a free outgoing junction over a by-path circuit in the marker, w hereupon

the marked actual connection 15 established,
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Skeleton diagram of finders and final se-
lectors (SL) and group selectors (GV)
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is obtaimed by means of the vertical amt magnets in the A- and Bestages. For
an incoming call a4 connector cirewit LAR and corresponding register ds
engaged, The register receives the three last digits in the dialled number, which
are transferred to the unit, tens and hundreds relavs in the marker. The marker
then marks, through a by-path ciremt, a free connection hetween the connector
circuit engaged and the subseriher corresponding to the number dialled. The

marked route 15 estabhished and the marker and the register are released. The

conmection s held by the vertical unit magnets in the A~ B-, C- and D-stages.

The total operating time for the marker 15 330 ms approximately,

The outvoing junction 1= connected over an outeoing finder circuit SN to a
first group selector [ 617 Sixooutgoing Tmder eircuits SR are connected to
one register Ko LG Ten registers are combined with one marker 17 which,
therefore, 15 common to Oo f G170 The aroup selector consists of two stages
A\ and B The outgomg finder cirenit feeds the microphone of the A-subseriber,
serves as impulse repeater, checks the call metering ete. [ G17 is operated with
one or two digits oo decades or traffic channels, The 1o two-digit codes all
start with the sione figure, at Sornis figure 7. The g one=digit codes are made
up of the vemamng fivst figures, The vegister K for G117 receives the ende
and sets the marker. which connects the call to a free outlet in the required
divection. 11 one of the one digit voutes is dialled, connection takes place
mnediately on receipt of the impulse train, I two-dhgit route s dialled, the
register receives hoth figures, When the sccond dial train s completed, con-
nection takes place i the requived direction. At Sornis exchange the two-digit
routes are anternal. Ino this way one group selector stage 1= climinated for
these routes,

For internal calls i Sornis o third group selector [/7 617 1= thus directly
taken from the [ G170 The J G is fundamentally similar to [ G175 and as
[T 3 may be operated by one or two digits. At Sornis exchange, however,
one digit operation only is used and the [/ GI7 works in the same way a3
a Stemens [/ G which it may replace. Five incoming lines have a common
register K, and 20 vegisters are connected to a common marker 17, which

C"H‘-i."!lll"l]ll_\' serves 100 limes or group selectors.



Fig. 3
Grouping plan for Il GV-unit

X 6537

The incoming traffic from other exchanges is received by a second  group
selector 11 G170 which is identical with TG

Incoming lines from other exchanges and outeome lines to other exchanges
end up in either Siemens exchanges or erossbar switch exchanges, The two

systents are thus en-opevating without matching vepeater couipment.

The Marker Principle

As (ollows from the ]1|;11|_ the system consists of G -units and SL-units with
markers and registers. To give an idea of the function of the narker and the
by-path principle employed, the fundamentals of a group selector marker will

be outlined by means of simphiied general diagrams.

Fig. 3 shows a grouping plan for one /7 G177 unit. The A- and B-stages cach
comsist of 1o erosshar switches, rveferred to as 1 A—rod and 1 B—i10 b
respectively, The switeh consists of 10 vertical units with 2 groups of 10 out-
lets desienated £, i—10 and I/, i—zo. In the A-stage the outlets are multipled
over two switches. There are consequently 5 % 20 =100 connecting  Iinks
between the A- and the Bostage. In the B-stage the outlets from each vertical
unit are multipled over 5 switches resulting in 20 > 20 = goo outlets, These
400 outlets may be grouped to vias in different ways, In the Sornas [/ G17
and 111 GT7, the outlets are grouped in 10 vias with 4o outlets per via, Fach

via will contain 2 of the decades 1—20 shown in the plan. The 20 outlets in
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Marker principle
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Fig. 4 X797 cach decade are distributed over the 20 multiples in the Bestage. In Fig, 3
Marker principle for group seleclor cach decade is represented by o colunm stating the numbers of the outlets
The meoming lines are connected to A-vertical umits and are numbered in
i—100. To merease the rehiability the switches, registers and the marker e
= e b . pae " - . . . ‘e +
g[z @] o i) — devided mto 3 groups. The grouping of the switches follows from Fig. 3 which
-~ lustrates that a call will only engage elements i the same group.
r_: P [ [
o
o |
1 - .
< P B P R - 400 Fig. 4 shows i vertical unit with 2o outlets, as well as the grouping and the
IGV B —+— ¢ oullets R v s i : :
ololol ool ol marker principle, The unit contiuns 12 contact groups. Ten of these groups
o o O O. =2 O | - ¥ e = 3 _ ¥
g { are duplicated, indicated in the figure as two groups of 10 contacts designated
S I I I O Ho—H 1o. Two of the groups are single groups referred to as /.4 and HEB
o o ;
E [he ro duphicated groups are selected by bar magmets 71—/ 1o and the singl
] Bl el *‘ groups by har magnets A and HE. From the Ggure it will he seen, that the
o ; : ! . :
AP S M 120 links vertical unit selects a certain outlet through aperation of M. or HE and one
ale|s . 2 5 of magnets H—H oo The outlets in the unit s consequently marked by the
rj J:: JE ‘E 213 har magnets which are, theretore, al<o termed selecting magnets, Each vertical
& Fa s Pa 2 5
s[slels]s|s unit has m wldition o comtact group 17, which 1s operated by the umit magnet.
alsla|alala
slalsjels]e
IGV A
6 & 8|06 & & Fi : o X . |
ool “ive group selectors have o common register and four registers helong to the
e je | s group. Each of the 3 groups designated (7 17— 3, therefore, contain 4
T registers and 20 (o7
80 incoming circuils
Fig. 5 X 1695 A group sclector mav be operated only if the corresponding register 1= dhs-
Simplified grouping plan for | GV-unit engaged and one G oonly may he comnected 1o the register, We assume thit
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Fig. 6

Grouping plan for finders and final

tors

10 . 20 subscribers

L S A O O O

X 7576

selec-

(17 2 has heen l‘!l".:'{ll‘.{l'r]‘ and with this vegister 1 helonging to group 2. The suh-
seriber dinls figure 1. The dial impulses are stored i the register, engaging
the marker and operating decade relay 10 and group relay G As each via
i consisting of two decides, vine 1 comtions decades T and 1. Decade relay 101
conmeets, i group 1, selectors ¢ 8 and o B e magnets o aned HA (Fies. 3
and g and conmects the 2o outlets to test relays 11 20 over contacts on
relay (¢ and the 20 vertical it contacts [ in sclectors ¢ B ol o B Dis-
engaged outlets are connected to negative whereis engaged and blocked ontlet-
are connected to positive and open potentiad vespectively. Only those outlets
mecting o disengaged vertical unit e selectors ¢ # oand o B e conneeted to
the test velavs, The test takes place during o Tomited pertod during which adl
test relavs e commected to positive over contaet (0 AL test relays cor
responding to disengaged vertical units and outlets are connected during the
test period and are operated instantincously, Only one relay will remain

operited vize the one nearest 7 which as the origime of the positive,

We assume that relay 7 2 remains operated after test, Contacts on 172 conmect
bar magnets M2 and Holoin selectors 1A and oo, marking outlet 2 m the
A-stage of group tocorresponding to ik 2 and the second vertical umit m
selector 1 B In the Pestage, Hod and H oo groop 1owill mark decade 1oand
in the A-stage, HoA and M 2 outlet 2. When the marking has been completed,

the connection s established by operation of unit magnets i vertical units o 2
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Fig. 7

The front row contains all GV-unit
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Fig. 8
Rear of the selector rack
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aned B 20 The marker and the bar magenets arve then veleased, The total operation
time for the marker 15 100 ms approxmately, 15 no Torelay operates doring
the test peviod, decade relay D7 s released and [7 g1 s operated followed by

retest of outlets in decade 11,

Relavs 1 0—71 20 ave commected i a lockout cireuit, Such civemts constitote
Aovery important part in crosshar switeh systenis, The safe performance of the
ciremt is depending on the series connected contacts on the chain relays, 1
one of the contacts s fanlty the Torelavs faether away m the cireuit are dis-

connected. To anerease the _‘-:ll-l'1_\' of the T't'!.'l_\' :‘i1'<1li1, ]I:I.'I';i”l'l comtacts al
uscel. Another method of mereasimg the rehiabality 15 to move the starting pomt
for the circuit one step on cach operation of the marker. With this method a

more even distrihution of the Toad on the outlets 1= also obtained,

Expansion or Contraction

Fhe gronp seleetor units are eharacterized by the groupimg plan which may
be varied within wide Tnits, The S G deseribed above has the same mumber
of =elector<in the A- and the B-stages, Tf the number of selectors in the B-stage
15 mereased, resulting ina link connectiom with expansion, the internal blocking
soreduced and the ontlets may take a heavier taffic, A simplified gronpimg
plant for such a link connection is shown in Fig. 50 which is the grouping plan
for LG of the Strnis exchange. The small cireles indicate vertical units and
the arrows the multiple direction. Each arrow thus represents 2o outlets. The
V-stage contains 8o vertical units and the Bostage 120 unit=. The expansion
i~ therefore, 1 - LA

I the vertical units in the A-stage carry a light load it is economical to employ

contricction 1.e. a smaller number of B-selectors than A-<electors, This is the




Fig. 9 X 6546

In the foreground grading rack (IDF) for
I GY

case for the A- and B-stages in S, Fig. 6 shows the grouping plan for 57
in the Sormdis exchange, The A-stage contains 200 vertical units, whereas the
B-stage has 120 units. There is, consequently, o contraction of 1 :o.4. The
D- and Costages have the same number of vertical units and thus no contraction
or expansion, The same applies for the C- and the B-stages. The vertical wnits
in the A-stage reach 2o subseribers. There are 6 vertical wmits for 2o sub-
seribers. In order to halanece of the traffic the vertical units are divided m
two groups, 3 of the units are accessible from the same zo-group and the
remaming 3 from another 2o-group. The unit and ten digit figures i the first
group are reversed i the second group. A subseriber’s multiple of this kind
s termed o transposed multiple,

Mechanical Lay-out

g, 7 shows part of the J7 G -group. To the right i the nearest rack row
are two selector racks each fitted with 10 crosshar switches and to the left of
these o relay rack, This part constitutes one {7 G -unit eomtaining 100 11 G17
The front of the sclectors and the relays are protected by a cover. The selector
covers are provided with glass fronts to enable supervision of the selector
positions from the outside. The vear of eich rack is enclosed by a protection
cover.

[Fg. 8 shows the rear of a sclector rack with protection cover removed. It will

be s<een that the selector multiple 15 a wire multiple,




Fig. 10 N B54T
Rack containing a finder and final selec-
tor group for 1000 numbers

Fig. 11 X 4701

Rear of the finder and final selector rack
for the A-stage

showing line relay gate opened

Fig. 12
Row of | GV-units containing 80 | GV

In the rack for finder circuits, shown te the leff

a number of finder circuils have been remaved
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Fre. o shows i the foreground the grading rack,
gradimg s carried out with bare swire Tt

required. The grading frame 1= desiened Ine the Helsmka Telephone Society

Fig. 10 <hows the Sh-croup. To the extreme leit are 5 selector racks. Fach
rack contiwins selectors and Tme relavs for o subsceriber group of 200 numbers,

On the front are 3 B-sclectors and below these 6 A-selectors, The Tne relays

are mounted on gates at the hack of the racks as shown e Fig, 11, Relavs for

200 subseribers are assembled i exchangeable units, The scelector racks are




Fig. 13 N 4702

Main distribution frame

Followed ‘J.\ the marker rack, whieh also continms 1o registe Lo NCONNTg

traffic, Then follows 60 incoming connector ciremits LA R and fmally the clecton
racks for ) ( and 6 D=selectors,
Fie. 12 shows one [ G-unt comtamng 8o [ 60 and Go o omtgome Dinde

circuits S# The Dinder cirenit rack will e found to the extreme left, folliowed

v oo velay rack with the f o smarker mounted at the Lo el 1o Gl —registen

helow. At the enid of the row twa selector racks will he seen, cach contaming

I \-seleetors

.|Ilc| 4] I:--l'zl'l'l‘”

Sortis exchange, This o

]':;;. 13 Shows the meom disteibuation fraone Tor the

of a new desien developed b the Hlelsimkn Telephone Society Test jack
crchiane
i the frame comsist ol too-pars cabiles

wl sl athed

SEries without Tuses are .|1'1'.|H_;-‘<1' on th \'1|r sicle s owell s on the

sude, The ine and the exchange cable

distributed on 5 2o-pairs strips, The cable ol the hranches are e

right up 1o the steips The Trame s o tube constraction. The jmnper wirtes are

msulated by two Tavers of ravon and one Taver of PAC,

Operating Results and Extension Schemes

A trial group consisting of 1oo I G was put mto operation o Febroars

ro48. Fxtensive tests were carried ot with this group hoth recards the

performance of the svstem and ats tradfic carrving propertics. The anticipated
results were verihed i hoth these respects. Certian mimor modifications werd
then made e the system arml o March ol \;q'\] 1950 Hoo [ G were put

mto service and after that complete cqupment for 1 oon subsceribers m Sornas.

The mstallation have as yet been in operation too short o time to establish the
most efficient procedure for the sapervision and maintenince of the new svsten,
nor has the traming of the staft been completed. The faults, which usually
appear when a new exchange is put mto service, have heen few, Althoush the
circutt anid the lav-out of the system differs from that, which the staff has heen
used to, the mamtenance has the

cannot he

not caused appreciable diffieulties, As lon

mamtenance has not been detimitely organized,  detaled Tieures

published regarding vehialahity and mantenance cost, buat the results <o [

<=]Il‘lille'lf ]"“.‘\'(' t'}ll';l'l'l_\ votue up Lo l'\'.‘lll'lti'-!.\lll'."— ,.l'n'. |:Hl.‘|\'il' {!" 1 }1..'.'

system
Tl

phone Society e the system has Just recently resulted in further orders heing

enables very rehable and mexpensive operation, The confidence of the

[al;u'ml fon extenstons of 11 o000 numbers i addition to the

15 200 numbers

ordered previously.

The Crown Prince of Ethiopia
visiting L M Ericsson

Early November the Crown Prince of
Ethiopia visited the L M Ericsson works at
Midsommarkransen, Stockholm, and made
a four round the premises studying the
production with interest. The photograph
shows the distinguished visitor in front of
a scale medel of the works which was
demonstrated by the Managing’ Director
of the Company, Mr. Helge Ericson.




A Midget Telephone Relay

E WIBERG, TELEFONAKTIEBOLAGET L ERICSSON STOCKHOLM

Fig. 1
Telephone relay RAG 500
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U. ). €, 621.318.5:621.505
The majority of connection elements in a telephone exchange consists of the ordi-
nary telephone relay. In the lay-out of a telephone system it frequently happens that
full advantage cannot be taken of the technical possibilities of the telephone relay and
the use of this relay will in certain cases require unnecessary space at excessive cost,
For this reason there has been an increasing demand for a small and cheap relay
of simple design. A description will be made below of a new relay RAG 500 deve-
loped by Telefonaktiebolaget L M Ericsson with a fewer number of contact combina-

tions than the ordinary telephone reloy and requiring considerably less space.

The new relay, type Ko 500, Fieo owhich has only one spring set, resembles

with vecard to <hape. size and build-up the spring sets used on the LA

Ericason novmal telephone velay.

\onesnnnn of four contact springs may be nsed and the contact combimations
may be varred as far as the number of contact springs will pernit. The outside

dimensions of the relay with four contact springs arve, width 7/, height 74

and length 331" (8 % 22 % .93 mm).

Mechanical Lay-out

The compoments of the relay are <shown m [9e, 2,

The flat type magnet system consist of a straight square cove () with a bakelite
moulded flange at one end (2). The prpese of the latter s to suppornrt the
winding and guide o support a paper bakelite comb (31 serving as huffer for
the stationiry contact =prings (4. The opposite end of the core is provided with
a nenlded Takelite flange (31 shaped to support the winding and to carry two
soldermge tags (O for commection of the winding (7).

[he soldermg tags, which must have small dimenstions, are made of wire, One
cnd ol the wive s flattened and has o hole for the external wiring, The opposite
end o< provided with a notch for the terminations of the winding.




Fig. 2 X G560
Telephone relay RAG 500 dismantled

Figures refer to the description in the article.

The centre of a tag has a parallel knurl locking the spring m longitudinal
direction when placed m the bakelite flange. The tags are secured by st

pressing the bakehite.

On the armature (8) 1s rivetted a thin flat spring (9) serving as hinge for the

armature. The armature may be pre-tensioned by bending this spring.

The front end of the armature carrvies a setting screw (10) enterimg the forked
slot {11y 1n the core. This serew is used for the adjustment of the armature gap.
The same screw also transmits the movement from the armature to the spring
set the head of the serew operating the hitmg stud (120 on one of the contact
springs. The iron circuit also includes spacmg  plates (131 clampimg  the

armature spring on both sides when the relay 1= assembled.

The contact springs are of conventional type and do not require further de-

scription,

The movineg contact springs (141 are provided with hiting studs for the
armature movement whereas the stationary springs (4) are vesting on the

prongs of the buffer comb (31 as mentioned above,

The butfer comb is secured between the top guard plate (13) and the slot in
the front bakelite flange on the core. This plate provides mechanical protection

and serves as clamping plate for the fixing screws in the dassembly.

The contact springs are insulated by means of conventional imsulating hakelite

plates (16,

The components are mounted on a robust bise plate (171 by means of two
serews (18] insulated from the contact springs hy tubes (1),

The relay is mounted with one screw (201 and is kept in position sidewavs hy

means of a pressed up projection (21) on the hase plate.
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Fig. 3 X 5514
Relay RAG 500 assembled with o large

telephone relay

Application

\p;tl'T Irom fu_"i1|l'_: 1-;:11I|11)|'|| s AL separate clement I"']il_\' AL SO0 may D qpseed
assembled with the Jarger normal telephone relay. The midget velay i then
ftted e spring set positions not atilized as shown in Figo 30 In this way up
to three relay functions may he obtamed i the sime space as that required for

one ordimary telephone relay,

In addition to this 1t s possible to arrange functional co-operation hetween the

larger relay and the miudget relavs as the armatures of the latter mav e

operated mechameally by the armature of the large relay,

When rebmlding and extendimg existing telephone exchanges and there s
imsutficient room for ||1'1‘|1|.‘|1'_\' 1:-l|‘l:h||m- 1'1_-];1_\'-_ the mideet |'1-].'1_\' ot ers Pass

Inlities, which have hitherto not bheen avatlable,

L M Ericsson Exhibition in
Helsinki

O Y LM Ericsson A B in Finland took part
with @ much frequented stand at the Fin-
nish fair »Stormassan» cpened in Helsinki
on September 30th. The exhibition gave
an interesting survey over the production
and the Finnish LME

company.
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Plug in Type Safety Signal Relays

S ENGER, CSSONSSIGNALAKTIEBOLAG STOCKHOLM

1IN C, B2, 318 5. 050.25
L M Ericsson's Signalaktiebolag has developed a series of plug-in type safety signal
relays. The aim has been fo design relays having the same high sensitivity and reli-
ability as the safety signal relays now in general use, bul of smaller size and having
the added advantage of the plug-in feature, which eliminates the risk of making wrong

connections when the relay is inserfed.

Amonge the demands consdered e the design of the new velay series the

following may he mentioned :

11 The contacts shall be forcibly guided moorder to ensure that all cirewts

actuated by the relay shall receive indications having the same sigmification,

21 The relay shall he enclosed ina sealed case to prevent the adjustment from
being disturbed and the velay from being improperly acted npon. The contaets

<hall be visible throneh the case.

31 The relay shall he of the plug-in type, ©oes the relay ternnnals shall he anto-
matically comnected to the wiring terminals of the relay rack when the relay

s inserted moats proper place in the rack,

40 It shadl not he possible to connect a0 velay m oo velay position where at will

not function properly.

31 The electrical apparatus shall be built to allow o normal working voltage
of 220 V. The apparatus shall have the necessary air gaps and surface leakage
distances and shall also withstand the dicleetric and insulation tests required
for this working voltage,

61 The velays <hall hive a low power demand, as many safety signal cireuits
are normally closed ciremts,

—1 The relay shall he of small size and weight

The track relayvs, which are the measuring apparatus for the track ciremts,
Shall also fulfil the follow e demands

81 The relay shall have a low ratio of operating voltage to drop-iway voltage.
The power required for the track cireuit s Targely dependent upon this ratio
and may be many times greater than the power consumed by the relay.

o) When the relay voltage s gradually changing. the moving system shall
renniin in the startmg position until the voltage has reached the change-over
vialue. Thereaiter the relay <hall move to the apposite position without any
tendeney 1o stop i an intermediate position. This will ensure that all the
working contiacts are closed and recerving full contact pressure, thus preventing
the contacts from hecommg heated and at the same time ensurimg that all the

conmected erremts will receive co-stgnihcant mdications,

The new relay series consists of the followmg types:

; Power  Number
Relav | Supply . .

S| E - Width  Height b Weight
type system demand ol { cight ' Depth Weigh
W contacts | gy min nim kg

[local | 15.0

JR] 11 —'1—’]1"1";“|[1'm']t 0,300 12 135 250 170 6,2
J Riv 10 | 0,005 I(h B2 150 170 3.0
JRIX 11 D.C, 0.140 22 125 250 I 70 b
Tt {_' D.C, 0,350 54 T ._ 170 0.2




Fig. 1 EaRE
D.C. relay JRK 10

On the left: the relay with the case removed. At
the bottom the driving system s visible, the con-
fact system with the contac) spring is seen above;
the left end of each spring is fixed in the contact
spring block, the right end being guided by one
of the sirips on the right. The left strip 1s attached
to the magnet frame and the right strip to the
armature. The winding is connected to terminals
at the bottom of the contact spring block.

On the right: relays inserted in a relay rack.

Fig. 2 X 4711
D.C. relay JRK 11

120

~ WY

y & 4

Design

The relays, sce Fig,o 1, consist of a0 cast alumimum frame plate carrying the
contact spring system with the comecting jacks, the driving systen. the ease
amdd the registerig code plate, The relays are inserted and connected to hakelit

panels momnted on relay racks. The wiving s located at the back of the panels.

The maim parts of the different relay types are very simnlar with the exception
of the driving systems, Thus, a deseription is first given of the part= common

torall tvpes, and 1s followed ]:_\' H il(--:_‘1'i]'tiu|1 of the different |'|1'i\11|;_- svstens.

The Contact Spring System

The contact springs are flat springs of german silver, see Fig. 3. The front
ends carry solid silver contacts. The vear ends are enclosed and rigidly held
by slotted bakelite blocks. Onto the vear end of cach contact spring eight forked
thin plates are spot-welded and form o moltiple prong having sixteen contact
points for connecting the contact spring to the corresponding rack panel ter-
minal. During manuiacture the quality of cach spot-weld is tested hy subjecting

the weld to a <hearing foree of 13 kilograms,

In the front end of the contact springs oblong holes are punched for the =pring-

supporting and actnating strips. These strips are made Trom phenalic Taminate.

The Tower end of the front strip. the actuating strip, is attached to the driving
svstem, The upper end i< guided by the movable spring of the upper contact
spring pair. Fige 1.0 In the front edge of this strip slots engage the movable
spring of each comtact spring pair, The lower end of the rear strip — the
supporting =trip 1= fastened to the relay frame and is thus stationary. Its
upper end s guided by the upper stationary spring. The rear edge of this strip
has slots for supporting the stationary contact springs.

The edges of the contact spring= are hent up i order to stiffen the springs.
so that the contacts are positively guided by the motion of the strip, see g, 3.

The rear enis

i the springs are left flat and are recessed in order to make
them flexible. The sfronts contact springs earry twin comtact studs. the sta-
ionary contact spring being slotted at the front end to give individual align-

ment to cach twin contact stud.



Fig. 3 X 6549
Contact spring

On the left: twin contacts with silver contact studs.
At the right end of the contact spring a multiple

forked prong for connection to the rack panel
terminal plale which may be seen on the right.

Fig. 4 X 4705
A.C. relay IRJ 11

On the front of the cover 1o the right and |efi
of the window are the heads of the tubular screws
sealed with a lead seal.

[he front ends of the stationary contact springs are supported by soff springs,

resting with then front end< e the slots of the supporting strip and having
themwr rear ends Tastened 1o the contact springs, Durimg the closimg of a contact,
the movable spring moves towards the stationary spring until the contact <tuds
engage cach other. The motion continues until the stationary spring has leit
its support. The contuct pressure will then have attamed the tull valoe for
which adjustment has been wade by the prebmmary bending of the stationars

sprimg.,

Independent front and hack contacts are built up from stationary and movable
-'|:i'1".1:_¢=. '.Hifll\\m;_: cach other proper sequence when the contact sprimg group
15 heing assembled. A special movable spring with contact studs on hoth faces
15 also made. This is used together with the ordinary stationary contact spring
tor buildimg up dependent contacts, Thus, any desired contact connbimation i

he bwilt up with a few elements,

The contact ‘-|H'i1‘|'.; svatem also contains the ternnnal ]~]:\1='~- for the :'l'l.l}
windings, These ternnnal plates carry multiple connecting prongs of the <ame

tvpe as the contact springs.

Relay Cases

aluminum-laquered sheet brass case, sce Fig, 4.
h

Each relay 15 enclosed m
N owimdow of transparent plastic minterial s fitted e the front through whie
the contacts and the data plate of the relay are visible. The case Dits mto o felt-
Fu.u‘k(-nl groove which runs along the cdge of the 1'n-[.'|_\ framme. It s retimed by

tubular screws, which alsn <erve as guides when the relay 15 mserted in the rack.

Relay Racks

The relays are plugged mto moulded bakelite pancls, mounted on racks. The

relay rack consists of a supporting framework, constructed of aluminum-laguered

sheet steel profiles, at the sume time forming a dustproof, fire-resistant cover

for the wiring, see Fig, 5. The wirmg 1s connected to the rack panel ternninal

plates by serews with hexagonal nuts, The termimal plates pas< through the

panels and project on the relay side of the latter,

Guide rods are mounted on the vack panels, which pass thro holes 1 the

relay frame and the tubular screws. see Fig. 6, and serve as supports for the
relays. When the relay s mserted. the rack panel terminals enter the forked
prongs of the contact spring= and terminals of the relay windings, thus ensuring

reliable electrical contact.
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Fig. 5
Relay rack

Left: the wiring side with three filled panel rows.
The cables connected to the terminal screws run
in horizontal and vertical channels formed by the
sheel steel profiles of the rack frame, Right: the
relay side with only five relays inserted.

Fig. 6
Panel row in relay rack with JRK 10 type
relays

On the bakelite panels to the |eft the terminals
and guiding pins may be seen. Above the |latter
are the registering code plates, each with four
code pins. The lefthand relay is not fully inserf-
ed. The relays and relay positions on the panels

are provided wilh a designahon strip which

dicates the function of the relay
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In order to prevent w relay from heing plugged into o panel intended for a
ditferent \'t']:l}'. cach 1'('L‘l_\ 1|=I--1I1Hn on the 1|.|I\I']- carries o registering cole
plate with four pins. The location of these pins 1= determined by the type number
of the relay, according to a certain code giving 3 230 possihle combimations,
A similar ende plate with four holes is provided in the relay frame. Each hole

m ul'rl"(']' to allonw the I"l‘[.'l_\' fer ]Il,' 1'r|;'1.'1|'|'[<'c} to

must 1t a0 corresponding pin

the rack panel.
IF the arvesting =crew has not been vemoved before the relay as inserted, the
conmection ol the velay s prevented by o projection on the panel which eomes

up awiinst the hed of the arresting serew.
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Fig. 7 X 4708
A.C. relay IRJ 11

with the case removed, seen from the motor side

Fig. 8 X 697
Load and driving forces shown as func-
tions of the contact spring movement

F  operating veltage/drop-away voltage

Kb load from the contact spring system

t driving force at operating voltage

K driving force ot drop-away voltage
S movement

0 resling position

5 operaling position

The bakebite panels are mide moone size only which can take one relay JRI 11
or SRK 1 Two velays SRK 1o can he mounted on each panel, whilst the relay

size JRK 12 vequives two panels located one above the other.

The rack panels as well as all othier hakelite parts of the relays are mjection-
mioulded from mneral-illed bakelite, and have an exceedimgly low witer ah

sorption suvl electrie surfnee leakage,

The A.C. Relay Driving System
The Motor

The AC relay is driven by o two-phase mduction motor, see Fig, 7. The stator
las a lommated aron core, This takes the Torm ol a square frame with four legs
projecting inwards through the coils. The ends of the legs form arc-<haped
pole-picces surrounding the eylindrical air gap in which the rotor revolves, The
rotor consists of a evlimdrcal hrass dram, surrounding anoron core with o shatt

runming i hall hearings,

Fach opposite pair of cotls are connected o series, thus fornimg one phase
windimg, The winding which surrounds the horizontal legs constitutes the loeal

phase winding and 1s fed with o constant alternating currvent.

The track phase winding surrounds the vertical legs and s connected to the
track circut protected by the velav, The power required i the track phase
winding fov operating the relay wmounts o 300—z300 W, depending on the

frequency of the current and on the contact combination.

The voltage in a phase winding drives o current through this winding. The
current  produces an alternating magnetic flux which  passes diametrically
through the rotor. Around the flux a voltage 15 nduced which drives an
alternating current through the rotor drum. This current circulates around the
generating poles, and passes under the other pole faces. When this current is
acted upon by the flux from these other pole faces, the resulting toree produces
a torgue on the rotor.

On account of the symmetry of the rotor and the magnetic svstem, no voltage
is induced by one phase winding in the other when the rotor is at rest. FFor the

same reason, the rotor torque is mdependent of the rotor position,

Transmission

The load from the contact springs viries during the relay movement, In order
to make the relay follow up the motion during the operating- as well as during
the return movement, it is necessary to transform the driving torque in a suit-
able manner. This transformation must also he such, that the ratio between the

operating and the drop-awayv voltages will have a mmmmum value,
I g I ] 8

Load Characteristic

The actuating strip carries the load from the movable springs at hoth the front
and back contacts. In the resting position (o i Fig, 89, the back contacts are
closed and the stationary springs, which are raised from their supports, take
up the contact pressure and thus partly relieve the load on the actuating strip.
When the operating movement starts, the tension i the moving springs increases
while he back-contact stationary springs relax. The load on the actuating strip
mereases accordingly, When the back-contact stationary springs touch their
supporting strip, position 7, the contact pressure rapidly decrenses and a cor-
responding part of the tension i the hack contacts” movable springs must there
fore be taken up by the actuating strip. In the position 2 the hack contacts apen

after which only the movable springs move until in position 3 the front contacts
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Fig. 9
A.C. relay JRJ 11

with the case removed, seen from the linkageside.
Above are the conlact spring groups acluated by

X 7y

a horizontal intermediale shaft carrying a crank
which 15 connected by a link to a crank on the
rofar shaft.

SRR o

N 4712

Fig. 10
D.C. relay JRK 12

with the case removed
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close. The fromt contact pressure then inerenses rapidly thus raismg the load
on the actuating steip. When in position g the front contact stationary springs
leive ther supports, the front contact pressure amcreases 1more slow I'\ anld

tnadly, the working position, 3, is attained, Thus, the load increases according

I—>—3——35, shown in Fig. 8 which is plotted in

with o logarithmie scale.

to the broken curve o

H [ & |T|.|il||L‘1

Lo enable the t'r].l_\ to follow up the motion, the 15|‘i\]11.'__1 force must exceed the
loadd durimg the whole operating movement. Under such conditions the relay
will not exhibit any tendeney to stop in an intermcdiate position, Smularly, the

Toad st exceed the driving force during the whole drop-away movement.

The torque at the rotor shaft as proportional to the track phase voltage af the
local phase voltage ts naintained constant. In the logarithmic diagram, g, 8,
the driving forces at different voltages are represented by congruent curves
sitnated at different heights, The difference i height represents the logarithm
of ratio hetween the voltages. The shape of the desived driving force curves

miy then he deternnned i the followimg way

Two parallel, congruent driving force curves should be drawn, the one throngh
pomt o and running entirely ahove the load curve, the other through pomt 3
and running entirely below the load curve. The difference in height hetween

the curves should be as small as possihle.

When the desired tunetion has been determined, the next step is to construct
a mechanical transnnssion which will transiorm the constant rotor torque into
a driving force proportional to the given function. The transmission chosen
takes the form of a simple link mechanmism: a erank on the rotor shaft 1s con-
nected by a link to a erank on an mtermediate shaft. This latter shaft moves
the actuating strip of the contact spring svstem, Fig. 9. This combination of
two eranks and a link offers i very wide range of transmission possibilities:
Sv o choosing surtable lengths for the two cranks and the link i relation to the
distance hetween the shafts and by determining the limiting angles of the rotor
crank movement o fairly close approximation to the desired driving foree
function can be obtamed. The mechamiam s simple. strong and stable, and there

is very little friction as the shafts vun in hadl bearings,

The D.C. Relay Driving Systems

The driving svstems of the DUCo relays are electromagnets, In the relay tvpe
IRK 1o, the magnet consists of a coil with a eylindrical iron core and two pole
pieces. hent at right angles so that they form two parallel pole faces above the
corl, Fig. 1.0 The armature moves above the pole pieces. The relay tyvpes JRK
t1—r2 have magnets with two coils. at the rear wnited by a yoke and are
provided at the front end with pole-pieces. The armature is located across the

two pole faces. Fig. 1o.

[y both types of magnets the armatures are balanced to eliminate the influence
of mechanichal vibrations, The armatures move downwards during the operating
moverment. The actuating strips of the contact spring systems are directly

attached to the armatures.

The driving force characteristic has been adapted to the load characteristic hy

suttable imensioning of the air-gap aread.



New Models of Engaged Signalling
Equipment

ATRAGARDH, TELEFONAKTIEBOLAGET LM ERICSSON, TELESIGNAL WORKS, STOCKHOLM

I, 6540152
Executives and others who often receive callers, do not want to be disturbed during
important conferences. A caller on the other hand wili feel rather uncomfartable if
he is unwitlingly interrupting a conference by locking in to find cut if the wanted
person is engaged or if the conference is an important one. With an engaged signal
system the wanted person is able fo signal that he cannot receive the caller without
the latter having to open the door 1o obtain this information.
L M Ericsson have for o long fime been marketing equipment for engaged signal systems

but new models have recently been developed which differ from earlier ones.

An engaged signal systenm consists of a desk control set. wall signal hox and

optional eradle contact on the telephone mmstrument.

Pl desk control sef, g, 1, moulded o white plastic material, s placed on oor
near the writing desk. It contains @ push button switch with pilot lamp for
meication of ENGAGED <ignal, four push huttons for COME IN and WAT

stgnals as well as for service and secretary signals, The set s provided with

aOYy feet cord conmected to a wall ternminal box with huzzer. On the front part
of the control set there s a space for r|l'-1:_"1].'u[||||| ~.tl'i|; ]:1'||t1-1‘1m] lll\' trans-

parent acctate whieh carries divections for the use of the huttons,

Lhe weall signal box, Fige 2015 intended Tor anstallation on the wall at the side
of the door outside the room. The box contains three lamps with lenses, o push
button and a buzzer. There are two types of boxes, one having lenses m green,
redd and amber and the other carrving designations COME [N, ENGAGED
and WATT on white paper.

The external cradle contact, Fig, 3,05 fitted on the telephone instroment. When
the recetver is lifted the amber Lump or the lanp carryimg designation WATT
is operated o the signal hox, imdicatimg that the occupant of the room 1=

engaged on the telephone,

Fig. 1 X 6556
Desk control set KEM 1101




Fig. 2 X 7582
Wall signal box

left with coloured lenses KNH 8401, right with
designations KHMNH 8402

Fig. 3 X 655
External cradle contact KEM 4024 for

telephone instrument
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Function

When o caller wishes to enter, he presses the button operating the buzzer
the wall termimal box for the control set. I the wanted person s disengagued,
he will press botton COME IN i the control set. The green lamp or the
COME IN destenation will he alight durme the time the button as pressed at
the same tine as the buzzer s sounded e the <ienal box. 17 the person, on the
other hand 1< engaged, he will press the ENGAGED push button switch oper-
ating the red Tonp or the ENGAGED designation m the signal hox as well as
the pilot Laomp m the control set. Both these signals renamn operated until the
CNGAGED push button switeh e the control set s restored, The pilot Tamp
1= serving as o renminder that the ENGAGED <ienal < m operation and that
it should be restored, when the conference 1= termmated, The ENGAGED sional
niy, of course, he aperated at the commmencement of @ conference without

wattimg Tor o call from the signal hox,

The vccapant of o room may not want to be disturhed durimg Tos telephone
calls, For this purpose an external eradle contact s Dtted on the telephone

instrument, A= soon as the receiver is hinted the amber Tonp or the WATT




designatiom e the signal boso s operated. Thos mdication yamains m operation

until the receiver has heen replaced,

IF the wanted person s expecting to he disengaged 0o few moments aften
bemg called from the signal box. he may press button WATT e the control
set o operate the amber Tonp or desienation WAL at the same time sounding
the Tizzer i the signal hoxe This sienal will remam in operation durimg the
tine the hutton as presseds The caller may then remam outside the daor and
awmt the COMIEE IN signal,

Phie control set contuns o turther two push hatton wlieh may e used for

seryvice signals or to eall the seeretary,

The svstent s operated from 24 v AL CL the power consumption heing approxi-

mately o.2z AL The power supply may be 1o Vo127 or 220 vV AC niu

connected over a transtormer,

The Most Northerly Automatic
Exchange in the World

The most northerly automnatic exchange, supphied by Telefonaknebolaget 1. M
Fricsson, was for many vears the exchange at Skelleftea, Last sunmmer, however,
the new automatic exchanee Alurever on the north coast of Tecland was put
mto service depriving Sweden of this record, This state of affairs was not.
however, allowed to contmue antil the mddle of October, when the automatic

exchange at Kirmna supphed by LA Eeiessom was put mto operation. This

town, the northernmost i Sweden and the Targest e oareis does now possess
within its boundaries the most northerly automatic exchange m the world, as

far as is known.

The exchange s equipped with the L M Ericsson automatic telephone system
with so0-line selectors for 2 300 numbers of which about s00 are arranged for
group wnbers. The exchange contaims toll eiret equipment for two terminal

exchanges and coupmient for automatie trank call dialling

The above photograph shows the exterior of the new exchianee huaililing,
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Equipment for Power-supplying at
Constant Voltage and Frequency

128

NDEBERG,

ERICSSOMNS MATINSTRUMENT AB STOCKHOLM

UG, 631, 510, 721078037, 311
When carrying out precision measurements with indicating instruments, the voltage
supplied to the measuring equipment must be constant and must also have a suitable
wave form. These conditions are not satisfied by the voltages of the ordinary supply

mains.

When calibrating electricity meters a testing ouffit with built-in watimeters is sometimes
employed. For feeding current to testing ouffits of this kind, Ermi, LM Ericssons
Matinstrument AB, has produced a series of power-supplying equipments which are

described below.

The accuricy with which a voltage 1= to be nuuntuned constant must he such
that voltage variations will not exceed £ o010 0 ander normial =evvice conditions,
and that followme o dhisturbance, regulation should he completed withim 0.3 sees.

This reculating speed 1s defined as follows,

[ the event of sudden variations either i the magnitude and frequency of the
mput voltage or in the output, the output coltage <hall De restored to values

Iving between the guaranteed values withm the time allowed for regulation,

Deviations of the voltage from a pare sme wave form are defimed by the term
harmonie content which 1s equal to the sum of the root mean square value of
the harmonie voltages, divided by the total rons value of the alternatmg
voltage. According to the Swedish Standard Specification 1or electriciiy meters,
SEN 320 when checking faulty indications in meter<. the harmome content of

the voltages and currents must not excesl 39,

e i _f‘rl'ul.'.'_ul.'r'_‘.' aften varies ]l_\' 1.5 5. In the case of |']i'|‘l'.'i<'|[_\' meters
this gives rise to additional ervors which may be of disturhing maenitude when
carrving out precision neasurements. The demand i= therefore sametimes mad

that the Mrequency of the output voltace <hall e maintained comstant

In view of this requiremnent Femi has produced o series of power-supplving
cuipnients for meter testing outiits which even when they arve designed o
the calibraton of simgle-phiase meters are supplied with three-phase alternating
current, Older meter testing outfits reguire an output up to 3 kVA whereas
more recent types take abont 1 kV AL Needless to <av. this value 15 dependant

to =some extent upon the nmnber of meters connected up <imultancously to the
testing outfit. The main power consumption 1= abtained in induaetion regulators

anl e '__'l]l..lll:'_" transforniers,

I order to meet the demand for a good wave form. the whole output is always

cenerated by amply dimensioned synchronous generators i the Frmi power-

-‘.T[r}-]_\.".i;; veuipments, The output \u?t.'l'_;r fram  the Cenerator 1= I1IiLI{IlJl[IIk"E

comstant by a valve regulator which fulfils the requirements with respect to




Fig. 1 X 6538
Schematic diagram fer Ermi's power-sup-
plying equipments
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In such eases, as the influence of the line frequency on the measuring result s
neglected, the generator 1= driven by a synchronous motor. When constant
irequency s desired it is pecessary to adopt a roundabout methad with direct
current, by which means the speed of the motor can be regulated. Ermi has
chosen a method for synchromzing the output voltage with a very accurate

frequency, from a tunmy fork,

In mstallations where each meter testing outfit s fed by its own generator,
cquipments are emploved in which the output voltage 1= controlled by only one
of the three-phase voltages. The generator’s exeiter winding s eonmon to all
three phases, An installation of this kind cannot be used simultancously for
feeding two or more testing omiits as these will then mterfere with one another.

For large mstallations 3t may be found economieal to employ an equipnuent
which load fluctnations in one phase do not affect the others. that 1s to say,
with which a number of ontiits may be connected to the same equipment. This
15 effected by connecting together three-phase generators which are driven by
the same motor and the output voltages of which are each mamtamed constant
mdividually by valve regulators i the exeitation arcuits of the generators,

Fig, 1 illustrates the four mam types of equipments manufactured by Ernn.

BMZ 2231 — Equipment for one Measuring Ouffit

The voltage is maintained constant against variations in the line voltage and
irequency. The output frequency is the same as the input frequency. The motor
i the rotary converter, Fig. 2. is a reaction motor which starts asynchronounsly

and then falls into step with the network frequency since it 1s provided with
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Fig. 2
Rotary converter for BMZ 2231

X 4708

saliemt poles. In view of the fact that the excitation energy is taken from the
network the power factor 15 low, cns g = 0.5. When starting a 380\ motor
the startimg current will he about 105 A but it is of ~such <hort duration that it
will not cause o 23 A fuseowith a time lag to Dlow,

Fhe cenerior s rated Tov 3 KVA and s so amply dimensioned that the har-
monte comtent 1= less than 2%, 0 The exeiter winding of the generator reeeives
its DO voltage Trom a valve rectifier hailt imto the control cabimet. A resysi-
ance 1= connected inoseries with the winding and = so adjusted that the current
flonw e throueh the wimding genveates a0 fiekd which gives the generator an
output voltage of 8o of the rated voltage, Three pentodes are connected in
P-’n':l”t" with the =eries resistance and serve as aovartable resistance of sufficient
sze to mamtam the output voltage constant. that is to say, the remaining 20 7,
of the excitution current should pass through the valves on no-lowd. Under

oz, 1t wall ar course he more.

The pentodes are controlled by voltage which is taken out between Koand &,
Fig. 30 and reetined o valve and compared with o constant DO, voltage
obtamed  throngh o glow-discharge tube  (voltage regulator . The potential

difference s amphtied one stage before acting on the grids of the pentodes.

The voltige which i this way regulates the output voltage depends on o peak
vadue or mean value of the sime wave output voltage, Any harmonics may thus
mfluence the fimal resalt. With this equipment only one testing equipment can
he supplicd. however, and this may be regarded as 0 constant Toad and there

will then he no variation i the harmonics.

The valve regulator 1= mounted mooowell-ventilated control cabinet which can

be hung onaowall o placed on a0 beneh, see Figo 4. The dimensions of the
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Fig. 3 X 1578

Schematic diagram for wvalve regulator
BMZ 2231

The three rectifier valves for the excitation vol-
tage are fed direct from the network.

The voltage from the generator feeds one rec-
tifier for the glow-discharge tubes as well as the
D.C. voltage which is compared with the voltage
across the glow.discharge tubes. The potential

difference then controls the three output valves.



Fig. 4
Valve regulator for BMZ 2231

X 7481

On the right. chassis withdrawn from the control

cabinel.

Fig. 5
Valve regulator for BMZ 2231

viewed from below

X 4705

cabinet are 530 < 335 #3035 mm, The series resistance for the exeiter winding

15 enclosed m oo box placed m the vieimnity of the rotary converter

The regulator 15 conmected mthe cabinet by flat pin contacts and 1~ normally
currentless when it is withdrawn from the cabinet. For trimming and inspection
when necessarv, the regulator can be connected by means of extension con-

ductors.

The Tife of the valves is increased if the load 15 applied after the cathodes have
heen heated up. On this account two thermal relavs are available, one of which
connects up the load to the rectifier vidve after ahout 45 secs, whilst the other

opens the choked pentodes after a further 30 secs.

The equipment is started by means of o press-hutton which closes the motor's
contactor, As an mdication that the motor 15 under current o lanp hghts up
on the left-hand front side of the control cabinet, Another Lomp lights up when
the rectifier is connected i circuit, The loading current on the pentodes and
the generator voltage may be vead off from mstruoments mounted on the comtrol
ciabinet. The three lumps between the mstruments are series-connected to the
anodes of the pentodes and hght up under heavy loads, TF one of the valves s
detective, Tor example, this s indicated by one of the Tamps fahing to hight up.

whilst the two remaming lamps give a stronger light than usual,

If the regulator fails to function for some reason or other and a repairing staft
1= not available, the generators may still he emploved, however, 10 the change-
over switeh at the bottom to the right 15 turned 1 guarter-revolution. A fixed
resistor 1s then switched on o place of the regulator [n this wiy i voltage
15 obtamed which although 1t 15 not regulated, nevertheless has o good curve

shape.

BMZ 2233 — Equipment for a Number of Testing Outfits with
Varying Loads

This equipment 1= designed for supplying @ number of testing outiits the loads
on which can he varied without mterferimg with the measurements at the
ditferent outiits, The voltage 15 maantauned  constant against  varations im
line voltage and frequency and against changes of load. The regulating speed
is less than 0.3 sec with changes of load corresponding to half the rated output.

The output frequency s the same as the mput frequency.

The converter consists of i synchronous motor which drives three single-phase
generators, each having an output of 3 kVA at cos ¢ =08, and an exciter.
The speed of rotation is 1300 ..

The exciter windings of the single-phase generators are divided into one

winding for the fixed excitation and another for generating the flux requiredd
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Schematic diagram for valve regulator
BMZ 2233

Fig. 7
The regulator chassis in the contrel panels
can be drawn out and turned over

thus rendering ihe regulatars conveniently acces-

sible
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for regulation. With this arrangement the output valves of the regulator are
utihzed o hetter advantage, The whole of the current f‘n\\m; throneh the

regulator windimg passes through these valves,

The three generators are ||i-|a|.|c|-|| in |=‘!|.1~|' 120 electrical I]l'_‘,;fl'('-. meorelation
to ome another, and are comnected together i deltas With unbalaneed Toads
harmonics are set np which, f the regulator’s mpuat ciremt had the same form
as that for BUZ 2230, would give mise to disturbances in excess of the per-
missible values. For this reason the regulators m BUZ 2255 wre differentiy
connected so that Illt'_\ recerve the ras. vidue of the voltage mstead of a le'.l'h

value as e the previously mentioned type,

The generators are provided with efiective damper windings and arve amply
averdunensioned m relation to the output so that the harmonme content awill not

cxceed 20 even mder the most antaveurable unbalanced loads.

The mput civeurt of the vegnlators, see g, O, consists of o transfiormer with
two o secondary windings coupled o apposition to cach other, to which two
resistors with positive temperature coetficients are connected, which here take
the form of meandescent Tonps, The s of the two alternating voltages acros

the lamps 1=~ zero, A direct current from a constant voltage souree also flows




Fig. B % 4707
Tuning fork for 50 cs

with the protective cover removed

Es
Fig. 9 R
Vector diagram

showing the position of the vollage from the tun-
ing fork, Ep and the voltage from the generator
Eyx as well as the vector sum Eg

through the lamps. I the alternating voltage taken from the distribution point
oi the three-phase system now changes wmovalue, the curvent through the LTaunps
will change, but the sum of the voltage drop due to the alternating current

will stll he zero,

The vesistance of the lunps rises as the alternating current mereases, and
consequently the voltage drop doe to the direet current also inereases, this
taking plice e proportion to the change in the ros, value of the alternating
voltage, This voltage dropos wnphfied and controls the current flowing through

the ontput valves of the regulator,

The regulitors and control gear Tor the cquipment are assembled on g control
panel which s Goo e wide and 2 200 mme e height, They are mounted on
drivw-ont chassis which can be turned over, thus permitting trimnnng and -
spection to be carvied out during service, see Fig, 70 Fach regulator 15 provided
with an indicating mstrmment for the output voltage and for the current flowing
thromgh the output valves of the regulator. As i the case of BAZ 22310, each
output valve s provided swith o series-commected mcandeseent lanp to facilitate

SUPCTVISIon.

The chassis can be locked so that unanthorized persons cannot come imto con-

tact with the relatively high voltages of the regulators.

BMZ 3331 — Equipment Driven by a Direct Current Motor

In cases where o more accurate output frequency s I'L‘rillil't_'i!_ the generators
must be driven by divect current motors, B2 33310 1= a development of BVZ
2230 When direct current is not available it must be generated i a separate
rotary converter which in BA/Z 3337 has Dheen selected of such a size that ot
can supply up to four converters.,

To facilitate bhoth frequeticy- and voltage regulation, the direct current voltage

s maintained constant: as a voltage of 440 V' has been selected, it s smtable

or the excitation eirenits with their valve vegulators,

The regulator for mamtaining the alternating voltage constant has the sae
mput circuit as the regulator in BV 2 22300 The mstallation also includes a
reculator for maimtaning the frequency constant. The letter works on the prin-
ciple that the generator frequency is synchronized with @ very accurate ire-
gquency obtained from o tuning fork. Fig. 8, The output frequency is thus directly
dependant upon that of the tuning fork, The tuning forks emploved in the Ermi
equipments have a calibrated aceuracy of + 000235 ©7 and they have a tempera-
ture coefficient of o002 ¢ /C7, Under continuons service conditions an accuracy
of + 0003 9 12 obtained, Normally, no steps are taken to maintain the tempera-
ture constant since the frequency s sufficiently accurate for the calibration

of electricity meters amd for driving the stop watches used for this purpose.

The voltage from the tuning fork is amplified by an electronie amphifier which
mamtains the output voltage relatively constant o

amst fluctuations n the mput
voltage, The tuning fork voltage and a voltage from the generator are added
and rectified and then econtrol the valve regulator i the excitation circuit of
the divect current motor. When the two voltages are at different frequencies.
the vector F: o will rotate i relation to the vector Fym Fig. 9. At a certain
moment m owhich the vectors are i relation to one another, as shown hy the
full-line vectors in the figure, the rvegulator is connected up and the vector
sum g will act upon it With an inerease in the load the vector £ o will lag
behmd and at the same time Eoowill merease, thus providing the motor with
an dmipalse to anerease ats speed. By this means changes of lowd from the
ceneriator are counteracted,

As i the case of BUZ 5233, the regulators and control equipment are assembled
on a control board with a panel for the conversion of the alternating network
voltage to a direct voltage, and a panel for each of the direct current-alter-
niting current converters, The tuning fork with ats amplifier 15 also mounted
on the first panel, see Fig. 10, The installation in its complete form may consist
of five panels, each 600 mm wide and 2 200 nim in height, Here also certain
antomatic operation has been introduced for controlling the machines. The
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up and signal Tamps indicate that starting s taking place normally. Synchro-
nization alone 1= carrvied out by hand, By throwing over the change-over switch
the machines may he driven without regulators. Their voltages and speed of
rotation are manually adjusted by knobs mounted on the lower part of the
panels. The controls are Dlocked m osuch a way that when the change-over
switeh for the D.C. generator is set for hand regulation, the remaining regulators
cannot by connected in cireuit. Disconmection of the frequency regulator does
not prevent the alternating voltages from bemg mamtamed constant. [t 15 thus
possible for the generators to give a constant voltage at frequencies hetween

46 ane 3y cfs. but the frequency must then be adjusted by hand,

BMZ 3333 — Equipment with a Direct Current Motor Controlled
by a Tuning Fork

The motor in the equpment BAZ 223305 here repliced by a divect current motor
which receives its voltage from a generator driven by an asynchronous mator.
Asin BVZ 3330, the speed of rotation of the direct current motor is controlled
by o tuning fork and the generators have the same regulators as in B2 2030

The control hoard. Fig. 11, consists of two panels which, together, are 1200 mm
wide and o whieh the regulitors are mounted on draw-out chassis which can
he turned over. The tuning fork s placed at the top immediately under the
irequency meter. The cquipment 1s stavted antomatically, The start s initiated
by means of o press-hutton, after which the converters are started one at a time
aned the regulators are connected m eireuit after the valves have been heated up.
When all the regulators are functioning with the exception of the frequency
reculator, o lamp hehts up thus mdicating that frequency svnchromzation can
take place, This s effected manmuadly by depressmg a button at the moment
mowhich the pointer on an mstrament passes an index mark.

Lowding 1= supervised by ammeters mounted at the top of the second panel.
[he same tvpes of signal Jamps are used here as for the equipments described
previonslve A changesover switeh for pussing from automatic operation to Tand
operation s mounted at the hottom of the panel. together with knobs for ad-
tusting the frequency and voltages.

The equipments deseribed above represent the main types manufactured by
i, These equipments ean, of course. bhe modified and combined to meet the

most virted reoamiremnents,



The ATU-system — a New Form
of Light Fitting
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Sieverts Kabelverk have recently placed a new form of light fitting on the market

to supplement the Gebe-system. This filling, which i1s known as the ATU-system, was
designed by Sieverts Kabelverle in collaboration with AB Alpha, and is produced ex-
clusively by the latter firm. The new system differs from the Gebe system in the small-
er size of the boxes employed and the construction of the lampholders to take threaded

glass globes.

Fhe ATU-svstem comprises a number of conmecting boxes, Lompholders and
pendant covers which can be assembled smularly to the corvesponding parts n
the Grele svstem, see 1fige 10 All parts are constructed of plastic materal. The

ATU-swstem s primarily  intended for the connection of  Gebe conductors,

[he box may, however, also be emploved as o tight-fitting box for Kuhlo wirimg,

andd o= oo condmt box by usig mipples.

The mternal diameter of the box is 7o mmoand its anternal depth o= 26 mno,

The mlets are provided with Pg 13,5 threads corresponding to a thread dia-

meter of 2o.4 . The boxes are constructed with a masninum of five mlets.
The packing for the conductors consists of high grade rubber, The hottom of
Fig. 1 X 4658 the nlet and the imternal end surfiace of the packing are designed m such a
Connecting box, pendant and lampholder 1o that the picking is prevented frome creepmg in through the hole when
for the ATU-system small comduetors are used. Both the evlindrical surface and the inmer emd sur-

fice exercise a tightening effect.

Boxes with more than one mlet, see g, 2, and in which sheath connections
can consequently be made, are Hitted with o slotted claonp at the centre of the

box m which the Gebe conductors’ earthing wires are connected. The terminal

;I].'l!l' s fixed |_\' means of tlis t']il]]l’l, In hoxes with one nlet the ||].|I|' 1%
serewed down by means of an ordimary serew. The termmal plate, g, 3, 18

provided with twn, three or four <lotted clamps. The conductors are nixed in

a clamp by a =hding nut which presses on the conductor over the whole width
af the slot. The clamp is of such a length that it affords ample space for six
2.5 mnt® condductors, The connection of the Tampholder or pendant cover to the
termimals on the plate 15 carvied out by U-shaped phosphor-hronze springs with

i spherical contact surface which fits mto the rounded top of the clamp.

Fig. 2 X d541
Connecting box

right: with cover removed and with four 4-core
conductors and corresponding earthing conduc-
tor connected up
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Fig. 3
Terminal panel and spanner

for tightening the lubular screw securing the
conductor packing and the nuts of the connect-
ing clamps

Fig. 4 X 4699
Lampholder with thread for holding the
glass globe

Fig. 5 X6

Some types of ATU-fittings
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The tubular sevew by means of which the conductor packing is tightened s
civeular and s provided with six grooves around its circumference for the
reception of the spanner wsed for oghtening the tabulie serew. Thus, when
cinploving a double inlet where two serews are mounter] close to one another,
it 15 also possible to tighten the latter satisfactorily even when the box is
mstalled in o position which s difficult of access. The spanner is further pro-

vided awith o hox key which fits the nuts for the connecting clamps, see Fig. 3.

The b has been designed inoa low form, thus renderimg the terminal plate
conveniently accessible, and therefore the plate itself has not been constructed
larger than 1= necessary for various reasons. Consequently, ample space is avail-
able for the maximum number of conductors a box is capable of taking, and

1= wasy o connect them up.

The Tompholder and threaded sleeve for serewing m the glass globe constitute
asimede unit, see Fig, 4. One type is available with an 84.5 mm thread and
inother with a4 99 mm thread. Both the bottom contact and the side contacts
are resihient. The tightening between the Tampholder and globe 15 carvied out
with opacking which lies between the front flat fhmged surface of the lanp-
holder and the globe, and this packing is so shaped that o reflector can also be

attached without the packing hemng affected.

The pendant cover 1= not provided with an external tubular serew and packing
avound the conductors, but 15 fitted mstead with a packing on the mside which
i~ tightened by o pressure ring and two serews. This imparts @ more attractive

appearance to the ]H.‘Ht].'mt cover amongst other Teatures,

In designing the ATU-system an effort has been made to produce a system
having small external dimensions and at the same time providing ample space,
and which is conventent to work with whilst possessing mechanical strength.
The mtention has also been to retain smooth surfaces which do not collect dust,
combined with an attractive fimish,
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used when extending the central telephone exchanges in Helsinki. The
author gives an account of the circuit lay-out as well as the mechanical
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tage cannot be taken of the technical possibilities of the telephone relay
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L M Ericsson's Signalaktiebolag has developed a series of plug-in type
safety signal relays having the same high sensitivity and reliability as the
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L M Ericssons Matinstrumentaktiebolag
L M Ericssons Signalaktiebolag

EUROPE

Belgique Electricité et Mécanique
Suédoises

Gréce »ETEP», S.A,

Ireland E. C. Handcock, Ltd.

Island Johan Rénning H/F
Portugal Sociedade Herrmann Lida

Schweiz RIBAG — L M Ericsson Ge-

neralverfretung

ASIA
Burma Yulcan Trading Co. Ltd.

LChinu The Ekman Foreign Agencies
td.
The Swedish Trading Co. Lid.

Iraq Swedish Oriental Company AB
Iran lrano Swedish Company AB

Israel Jos. Muller, A. & M.

Jordan H.L.Larsson & Sons Ltd. Levant
Pakistan Yulcan Trading Co. Lid.
Philippinas Koppel (Philippines) Inc.

Saudi Arabia Mohamed Fazil
dullah Arab

Ab-

Syrie et Liban Swedish Levant Trading
Thailand The Borneo Co., Ltd.

Tiirkiey Genel Sanayi Techizati T.A.O.

Kobenhavn ¥V, Trommesalen 5
Kabenhavn K, Amaliegade 7
Kobenhavn-Yanlese, Skalbakken 10

Kronberg im Taunus, Parksirasse 1
Madrid, Conde de Xiquena 13

Colombes (Seine), Boulevard de la
Finlande

London, W.C. 1, 329 High Holborn
London, W.C. 1, 329 High Heolborn

Milano, Via dei Giardini 7

Romo, C.P. 24 (Appio)

Roma, C.P, 4025 (Appio)
Napoli, C.P.C. 20833

Rijen (M. Br.)

Osle, P.B. Mj 2214
Oslo, Teatergaten 12
Drammen

Helsinki, Fabianinkatu é

Stockholm 32

Supdbyberg

Solna

Ulvsunda

Stockholm 20

Solna

Stockholm, Kungsgatan 33
Ulvsunda

Stackholm 32

Agen

Bruxelles, 14 Rue van Orley
Athénes, 41 Rue W. Churchill

Dublin, C 5, Handcock House, 17 Fleet
Street

Reykjavik, P.O.B. 883
Lisboa, Calgada do Lavra 6

Basel 9, Turkheimerstrasse 48

Rangoon, P.O.B. 581

Shanghai, P.O.B. 855

Hangkong, Prince's Building, lce
House Street

Bogdad, Eastern Commercial Build-
ing, Mustansir Street

Teheran, Khiabane Sevem Esfand
MNo. 201

Haifs, P.O.B. 243

Jerusalem, 0OId City, P.O.B. 4065,
via Amman

Karachi, Forbes Building, Dunolly
Road

Manila, Boston and 23rd Streets
Port Area

Jeddah

Beyrouth, B.P. 931

Bongkok, Chartered Bank Lane
Istanhul, P.K. Galata 1455

Mexikanska Telefanaktiebolage! Erics-
son

Sieverts Kabelverk

Svenska Radioaktiebolaget

ASIA
India Ericsson Telephone Sales
Corporation AB

Indonesia Ericsson Telefoon-Maal-
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AMERICA

Argentina Cla Sudamericana de Telé-
fonos L M Ericsson S.A.

Corp. Sudamericana de Teléfonos y
Telégrafos S.A.

Cia Argentina de Teléfonos S.A.

Cla Entrerriana de Teléfonos 5.A.
Cia Comercial de Administracian S.A.
Industrias Eléctricas de Quilmes S.A.

Brasil Ericsson do Brasil Comércio e
Inddstria S.A.
Empresa 5Sul Americana de Telefones

Chile Cla Ericsson de Chile 5.A.
Colombia Cla Ericssen Lida

México Cia Comercial Ericsson 5.A.
Teléfonos de México 5.A.

Peru Cia Ericsson 5.A.
Soc, Telefonica del Peru, S.A.

Uruguay Cia Ericsson S5.A.

United States of America Ericsson
Telephane Sales Carporation

Venezuela Cia Andnima Ericsson

cies

AFRICA

British East Africa Transcandia Lid.
Egypt Swedish [ndustries

Ethiopia Swedish Ethiopian Company
Mogambique J. Martins Marques
Ténger Elcor S.A,

Union of South Africa Reunerl &
Lenz, Ltd.

AMERICA

Bolivia Johansson & Cia, S.A.
Costa Rica Tropical Commission Co.
Curagaoc N.W.L 5.E.L. Maduro & Sans

uc,

Dominikanska Republiken A.T,
Holsteinsen

Ecuvador Ivan Bohman y Cia
El Salvador Dada-Dada & Co.

Guatemala Agencia de Fosforos
Suecos, S.A.

Honduras Cla de Comisiones Inter-
Americana S.A.

Nicaragua J.R.E. Tefel & Ce. Ltd.
Surinam C. Kersten & Co. N.V.
Venezuela Electro-Industrial
“Halven', O. L. Halverssen C.A.
AUSTRALIA&KOCEANIA

Australia L M Ericsson Telephone Co.
Pty, Lid,

New Zealand ASEA Electric (NZ) Ltd.

Stockholm 32
Sundbyberg
Stockholm, Alstrémergatan 12

Calcutte, P.O.B. 2324

Bandung, Djalan Tubagus lsmail 13

Buenos Aires, Belgrano 894
Belgrano 894
Peru 263

Peru 263

Peruv 263

Julio A, Roca 733

Buenos
Buenos
Buenos
Buenos
Buenos

Aires,
Aires,
Aires,
Aires,
Aires,

Rio de Janeiro, C.P. 3601

Rio de Janeiro, C.P, 4684
Santiage, Casilla 2118
Bogotd, Apartado Aéreo 4052

México D.F., Apartade 9958
México D.F.,, 2:a calle Vicloria 59

Lima, Apartado 2982
Arequipa, Casilla de correo 112

Montevideo, Uruguay 1258

New York 17, 100 Park Avenue
Caracas, Apartado 3548

Nairobi, P.O.B. 5933, Kenya
Caire, P.O.B. 1722

Addis Abebo, P,O.B, 264
Lourenga Marques, P.O.B, 456
Tdnger, Calle de Fex Mo, 9

Johannesburg, P.O.B.92

La Paz, Casilla 678
San José, Apartado 661

Curagao

Ciudad Trujillo, Apartado 53
Guayaquil, Casilla 1317
San Salvader, Apartada 274

Guatemala, C. A, Apartado 125

Tegucigalpa, P.O.B. 114
Managua
Paramaribo, P.O.B. 216

Caracas, Apartado 808

Melbourne, 128 William Stree!

Wellingten, C.L., Huddart Parker
Building



