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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-
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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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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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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

SLA
o I Z ° 3 a i <« 5 - & -
- -0 -2 - £ -
- - o - a -
-0 - - - < -
- - - - -0
o o - b - 100299
e - - © < e
- = ] - a -
- - - -5 a -
-0 - - -0 -0
! H 3 il 5 6 300 499
! Z 3 “ 5 & 500 699
[ 2 3 v 5 6 700899
! 2 ) & 5 6 900099
———t s —
!t | Pt |t ! 11 f1 ! 1t
sla ol afa]alsa]a] sle|alsla]sls 5L8
&) 4 4 b8 41 4 4ié b6 ) 414 - &05R
A1 4 & b & 416 4 LAE] LK) & 414
sla | & | sla | ala | & | sla | sfs| & | a]s JLC
&4 & sl 4 4[4 & 44 LAE) & Al T
&8 & & & }-— o-ﬂ-nao'-o-u|-a-oo -041-9::‘]-0-;4-9-0-9
Blo | & | bl | Blb | & [ &8 | bbb | sle e t
54 5 als }—— -o-o«:-qo-oc-:o-eo ﬂ-o-u-oJlﬁz-o-n‘q
bl o | & | a|a | bfs | 6| afs | e]s| & | B8 + ===
s b sl s }-— ® g <00 0 00 D0 0 O < 0 O 000 0 -0 -0
112 3 |= 6|7 8 |9 ||| 3 |m]|Is 1 1
t ! !
s 4 4
& & &
& 4 L A2el
4 4 &
4 4 &
by Y Ss
s 4 4
& & &
& & 4
& 4 4
b b 3
s b 4
5 4 4
& 4 4
2‘5 “6 56
8 4 4
& & &
4 4 3
] & 4
5 4 j
e ————
}
60LKR

111



Fig. 7

The front row contains all GV-unit
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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

116

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
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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

121

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

The values given apply fo varighons inthe line
voltage of - 5", and in the frequency of 2.

M G For maintajning constancy of
-~ o= and regulating accuracy for
h ﬂ Veoltage | Frequency
A 01 B
BMZ 2231 L) ,
i
)
BMZ 2233 0.1 |
2
BMZ 3331 a
! AC, vollage - 0.05" 0.005 9,
|
BMZ 3333 ACovelicge - 00595 | £0:0059%
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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

-0
Generator
mA

P

Generator

Resistance set
L
[ . —0

T

.
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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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LiNDBERG, S E: Equipment for Power Supplying at Constant Voltage
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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

Bangkok, Chartered Bank Lane

Istarhul, P.K, Galata 1455

Mexikanska Telefanaktiebolage! Erics-
son

Sieverts Kabelverk

Svenska Radioaktiebolaget

ASIA

India Ericsson Telephone Sales
Corporation AB

Indonesia Ericsson Telefoon-Maal-

schappij N. V.

AMERICA

Argentina Cla Sudamericana de Telé-
fonos L M Ericsson S.A.

Corp. Sudamericana de Teléfanos y
Telégrafos S.A.

Cia Argentina de Teléfonos S.A.

Cia 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 Sul Americana de Telefones
S.AL

Chile Cla Ericsson de Chile 5.A.
Colombia Cla Ericsson Lida

México Cia Comercial Ericsson 5.A.
Teléfonos de México S.A.

Peru Cia Ericsson S.A.
Soc, Telelonica del Peru, S.A.

Uruguay Cia Ericsson S.A.

United States of America Ericsson
Telephane Sales Carporation

Venezuela Cia Anénima Ericsson

cles

AFRICA

British East Africa Transcandia Lid.
Egypt Swedish [ndustries

Ethiopia Swedish Ethiopian Company
Mogambique J. Martins Marques
Tanger Elcar S.A,

Union of South Africa Reunerl &
Lenz, Ltd.

AMERICA

Bolivia Johansson & Cia, S.A.
Costa Rica Tropical Commission Co.
g:urn;nu M.W.L S.E.L. Maduro & Sons

uc,

Dominikanska Republiken A.T,

Holsteinsen
Ecvador Ivan Bohman y Cia
El Salvador Dada-Dada & Co.

Guatemala Agencia de Fosforos
Suecos, S.A.

Honduras Cla de Comisiones Inter-
Americana 5.A.

Nicaragua J.R.E. Tefel & Ceo. Ltd.
Surinam C. Kersten & Co. N.V.
Venezuela Electro-Industrial
“Halven', O. L. Halvorssen C.A.
AUSTRALIAKSOCEANIA

Australia L M Ericsson Telephone Co.
Pty, Lid.

New Zealand ASEA Electric (NZ) Lid.

Stockholm 32
Sundbyberg
Stockholm, Alstrémergatan 12

Caleutte, P.O.B. 2324

Bandung, Djalan Tubagus lsmail 13

Buenos Aires, Belgrano 894
Belgrano 894
Peru 263

Peru 263

Peru 263

Julio A, Roca 733

Buenos Aires,
Buenos Aires,
Buenos Aires,
Buenos Aires,
Buenos Aires,
Rio de Janeiro, C.P. 3601

Rio de Janeire, C.P, 4684
Santiage, Casilla 2118
Bogotd, Apartado Aéreo 4052

México D.F., Apartado 9958
México D.F., 2:a calle Vicloria 59

Lima, Apartado 2982
Arequipa, Casilla de correo 112

Mantevideo, Uruguay 1258

New York 17, 100 Park Avenve
Caracas, Aparfado 3548

Nairobi, P.O.B, 5933, Kenya
Caire, P.O.B. 1722

Addis Abeba, P.O.B, 264
Lourengo Marques, P.O.B, 456
Tdnger, Calle de Fez Mo. 9

Johannesburg, P.O.B. 92

La Paz, Casilla 678
San José, Apartado 661

Curagao

Ciudad Trujillo, Apartada 53
Guayaquil, Casilla 1317
San Salvader, Apartada 274

Guatemala, C. A, Aparfado 125

Tegucigalpa, P.O.B. 114
Managua
Paramaribe, P.O.B. 216

Caracas, Apartado 808

Melbourne, 128 William Streel

Wellingten, C.L., Huddart Parker
Building



