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Maintenance Work and Reliability for
Automatic Telephone Exchanges with the
L M Ericsson 500-Line Selector in Stockholm

G G OHRLING, FORMER DISTRICT MANAGER, AND HELMER ERIKSSON, CHIEF EXCHANGE ENGINEER,

70

TELEVERKET, STOCKHOLM

U.D.C. 621.395.343.004.5

The following paper describes the maintenance work and operation relia-
bility for the L M Ericsson automatic telephone exchanges in Stockholm,
supplied during the period 1924—1951. The paper has been published in the
Kungl. Telestvrelsen magazine TELE, no. 2, 1954 and is reproduced by kind

permission of the Swedish telephone administration.

The Aim of the Maintenance

An automatic telephone exchange consists of a complicated and expensive
mechanism intended to serve the general public in a satisfactory way. The
maintenance work in a telephone exchange aims on the one hand to keep the
equipment in such a condition that wear and tear does not necessitate it being
replaced by a new one at a comparatively carly age and on the other hand to
keep the number of faults in the equipment at a satisfactory level. Let us

therefore confine ourselves to these two aims.

The earliest automatic exchanges in Stockholm have now been in operation
for a time sufficiently long to draw certain conclusions from the experiences
gained. The oldest exchange has been in operation for 30 years and another
five exchanges have been operating for more than 20 years. A certain amount
of wear has taken place in these exchanges but it is not of great importance.
The experiences gained so far indicate that they do not cause any difficulties
in the maintenance and that the exchanges can operate satisfactorily for 30
yedars or more,

The maintenance work required in an automatic telephone exchange de-
pends on the reliability of operation which is considered adequate for the
equipment in the exchange. This reliability of operation will be expressed
below as the percentage of connections with equipment faults, traced and un-
traced, in relation to the total number of connections. There are no internation-
al recommendations for a permissible value of this kind and it has, therefore,
been up to the individual administrations to decide on a suitable value in view
of the requirements of the general public and of the maintenance costs. The
estimate of a suitable value no doubt varies very much from country to coun-
try and the matter does not scem to have been sufficiently considered so far.
As far as Stockholm goes the number of connections with equipment faults is
at present 0.04 % for the exchanges in the central parts of the city and ap-
proximately (.15 % for outer areas and the suburbs. These figures are ob-
tained by automatically operating equipment selecting calls at random and by
these calls being supervised from a central control station common for the
whole area.

When semi-automatic or fully automatic traffic is introduced between
different countries, the matter ot operation reliability will no doubt be a
pressing subject for international discussions.

The Lay-Out of the Maintenance Work
The tasks of the maintenance staff can be divided up as follows:
I. Planning and management.
Clerical work such as collecting statistics, time and fault reporting.



Fig. 1 X 6900
Number of maintenance hours per con-
nected line and year for the Stockholm
telephone exchanges during the period
1935—1953

receiving and recording faults reported by subscribers (over the com-
plaints office) or by other exchanges.

3. Prophylactic work such as cleaning and oiling of the automatic connect-
ing devices in order to prevent wear and faults.

4. Periodical routine tests for the purpose of tracing faulls and weaknesses
in the automatic equipment and by this means forestalling faults in
normal operation.

5. Tracing and repair of faults reported or indicated by the alarm system
in the exchange.

6. Special tasks in connection with extension or completion of the ex-
changes.

7. Supplementary training in various subjects such as reading circuits and
descriptions of new exchange equipment introduced from time to time.

8. Special investigations.

A considerable part of these tasks can be defined and controlled by instruc-
tions and this method has also been used. The mstructions specify the extent
of the work, method to be used and, where possible, a time schedule. The
remaining tasks are either current routine work or fault tracing and repair
based on training.

Working Hours Required for the Maintenance

In view of the methods used for the maintenance work in the telephone ex-
changes in Stockholm, the following categories of work are treated separately:

A. The main bulk of the maintenance work.

B. Cleaning and oiling of 500-line selectors, cleaning of multiple frames
and special work on mechanical components if this is extensive.

C. Special investigations and actions when the exchanges are not manned.

The working hours stated below refer to all maintenance specified in points
1—=8 above and covers the whole of the equipment in the automatic exchange
including the power equipment with batteries but excluding the cleaning of
the premises and work in the distribution frames with connection and dis-
connection of subscribers’ lines and junction lines as well as tests required in
this connection.

It should be noted that the times also include the time for the superintendent
of each exchange.
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and year
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Table 1

Type of ex- i No: of No. of connected lines }\f'unlhcr ol‘. mainte-
change €471 exchange average per i hL-wff‘_ i
total nected line and year
exchange
1935 6 103990 17332 1.19
: 1940 7 142879 20,411 101
Central area| ;g4 7 168,625 | 24089 0915
exchanges' | 1959 7 190,669 | 27.238 0.775
1952 8 198,543 24 818 0.745
1953 8 200018 25002 0.733
1940 6 27.357 4.560 1.29
. 1945 13 64,543 4965 09158
::':;:'{:g‘;‘ 1950 14 107,397 7.671 0.711
1952 14 123468 8.819 0654
1953 15 134952 8987 0655

A, The main bulk of the maintenance work.

In table 1 above and in fig. 1 the exchanges are divided in two categories:
central area exchanges comprising exchanges in the centre of the city of Stock-
holm and suburban exchanges covering exchanges in the periphery of the town
and some adjacent districts, The central area exchanges are connected with
3-wire and 4-wire junction lines. The suburban exchanges are connected to
other exchanges with 2-wire junction lines. The 2-wire junction lines are pro-
vided with special relay sets for transmission of the required signals.

From table | and the diagram in fig. 1 it follows that the number of main-
tenance hours per connected line and year in the course of the years has fallen
considerably; for the central arca exchanges from 1.19 in 1935 to 0.733 in
1953 and for the suburban exchanges from 1.29 in 1940 to 0.655 in 1953,
How then can this remarkable decrease in the expended maintenance work be
accounted for? For the central area exchanges the duty chart has gradually
been altered, the number of duty hours at night-time and on Sundays being
reduced. A considerable part of the decrease, however, depends on other ac
tions which will be explained further below. For the suburban exchanges the
duty charts have not been altered during the specified period 1940—1953 and
the decrease in the maintenance hours must, therefore, be entirely due to the
simplification of the work. Part of the gain is explained simply by the fact
that the exchanges have been extended from an average of roughly 4,600 to
ahout 9,000 connected lines. This means that the staff gradually has been more
efficiently utilized.

A few other actions and circumstances, which have contributed towards the
reduction in the number of maintenance hours, may be mentioned. During
1942—1943 the exchanges were equipped with new registers provided with
crosshar switches instead of selectors with sliding contacts, This was done in
connection with the introduction of automatic trunk dialling when the registers
had to be replaced anyhow. As a whole all equipment installed from 1942 has
relays provided with twin contact spring sets. Improved testing equipment
has successively been added simplifying the test procedure. The power system
has gradually been changed from parallel operation to direct operation which
has meant a simplification of the power maintenance. The maintenance oper-
ations have in certain respects been simplified. Great efforts have been spent
on the development of new uniform instructions.

In order to qualify the figures quoted the following facts will be given.
When calculating the number of maintenance hours for an exchange, absence
due to halidays. illness, leave, etc. has been deducted using the average values
for office staff as calculated by the administration. All deputy work carried
out in the exchanges to cover absences or accumulation of work has been in-
cluded on basis of actual hours. For staff attending training courses the first



month has been excluded as being training time but all time from then on is
counted as actual maintenance time. When exchanges are extended or altered
and when old exchanges are supplemented, the maintenance work is consider-
ably increased and it is then often necessary to make temporary additions in
the number of maintenance men. These additions are included in the values
quoted for the number of maintenance hours.

B. Cleaning and oiling of 500-line selectors, cleaning multiple frames and

extensive special work referring to mechanical conmponents.

Most of this work consists of cleaning and oiling of 500-line selectors. In
the course of the years these operations have been simplified. In the largest
exchanges the selectors are now cleaned by varnolene spraying and in the
remaining exchanges, where manual cleaning is carried out, considerable sim-
plitications have been made. The work is now carried out on piece-rate hasis.
The interval between two cleaning and oiling operations s 2—3 vears. For
all exchanges covered in this paper approximately 11,600 maintenance hours
are required per year, e, an average of 0,035 maintenance hours per connect-
ed line. Calculated per selector this amounts to about 1 7 of the time spent
on cleaning and oiling of the 500-line selectors during the first years of the
operation of the exchanges.

The cleaning of the multiple frames is carried out by meuans of special tools
and on piece-rate. The interval between two cleaning operations has varied
between 1 and 15 years depending on the need for cleaning in the exchange
in question. The average interval amounts to 7 years and the corresponding
number of maintenance hours per connected line and year is 0.0056 approxi-
mately.

Special work on mechanical parts of such magnitude that specially trained
staff has to be called in, can be put to about 0.008 maintenance hours per
connected line.

C. Special investigations and actions when the exchanges are not manned.

In normal operation as well as when new exchange equipment is connecied,
faults will appear which require special measuring and investigating. For such
tasks special staff is employed. The order of this work can be put to about
0.005 maintenance hours per year and line.

During the periods when the exchanges are not manned it is sometimes
necessary to take certain actions. Such work amounts to approximately 0.001
hours per year and line.

Summary

The extent of the total maintenance work will be obtained by totalling the
values under headings A—C. The values quoted above for B and C refer to
conditions during 1953 and amount to 0.055 maintenance hours per connected
exchange line and year. It should have been desirable to quote the corre-
sponding figure for all years stated in the table and diagram above. These
figures would, however, not be definite and it can only be stated here that
the reduction in the proportionate value for B 4+ C has been greater than the
value for A. The values under A represent about 92 % of the maintenance
work and the table and the diagram under A must, therefore, alone illustrate
the trend over the years.

For 1953 the total number of maintenance hours per year and connected
line will be:

for central area exchanges 0.79 and for
suburban exchanges 0.71
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Calculated per year and connected telephone set the corresponding figures
are:
for central area exchanges 0.63 and for
suburban exchanges 0.65

The rate of maintenance increases in a certain proportion to the traffic
load and it may, therefore, be of interest to know the number of maintenance
hours in relation to the number of calls in the exchange. The number of
maintenance hours per 10,000 calls was 1952:

for central area exchanges 3.6 and for
suburban exchanges 4.2

The number of calls are taken as equalling the number of first group se-
lector operations.

These values include all maintenance work in the exchanges: management,
clerical work, fault tracing and repair, different Kinds of tests, cleaning and
oiling and dusting. Jumpering operations and the cleaning of the premises have
on the other hand been excluded as mentioned above.

When assessing the figures from different exchanges several factors must
be taken into account which considerably affect the maintenance work re-
quired. It is thus not possible to compare discriminately a modern uniformly
equipped exchange with old exchanges having been extended with old and new
equipment. In the Stockholm region a considerable part of the equipment is
more than 20 years old and provided with sequence switches as auxiliary
devices and with relays and selectors having single contact spring sets. These
conditions are increasing the maintenance work considerably.

Another important matter to be considered is what proportion of the traffic
takes place within the exchange itself. When the tracing of a fault can be
pursued in one exchange one man is as a rule sufficient for the work.
Otherwise at least two persons have to take part and the required working
hours will be about twice as many. For the exchanges in the Stockholm area
the amount of traffic confined in the exchange areas is only about 17 % for
the central area exchanges and about 30 % for the suburban exchanges. In
the case of the large central area exchanges fault tracing may necessitate going
from one floor to another or to several others,

In addition it should be pointed out that there is considerably more main-
tenance work in an exchange where building operations are in propers than in
one where no building takes place. During the period investigated most ex-
changes have been extended 5—10 times and the old exchanges have whilst in
operation been modified and supplemented in certain respects such as for the
purpose of automatic trunk dialling.

Duty Charts

When planning the maintenance work it is very important that the number
of men on duty is adjusted according to the day in the week and according
to different times during the day. In general it is true to say that the duty
charts have been reduced in the course of the years. None of the local ex-
changes in the Stockholm area investigated in this paper have had a night
duty man on its own. The largest central area exchanges have been attended
on week-days 7.00—21.00 and on Sundays and public holidays 9.00—17.00.
The suburban exchanges have during the period investigated had staff on duty
only on week-days 7.00—17.00 in spite of the exchanges having expanded
considerably. The largest suburban exchange has in fact 33,000 numbers.

Major faults, which occur when an exchange is unattended, release a special
alarm signal after which action is taken. Such cases are, as mentioned above,
rare.



Special Exchanges

On account of the size and lay-out of the network some of the investigated
local exchanges have to be connected over special tandem exchanges.

An area inside a distance of 40—50 km from the centre of Stockholm is
converted to automatic operation and in addition there are several automatic
traffic routes over longer distances. For this traffic special transit exchanges
are arranged. The manual part of the trunk exchange is provided with exten-
sive auxiliary automatic exchange equipment.

These special exchanges have not been included in the investigation. The
lay-out of these exchanges is in part more complicated than the local exchanges
and the cooperation with personnel in quite different departments and in
distant exchanges puts a heavy burden on the staff.

The Reliability in the Stockholm Central Area Exchanges
During 1931—1950 and 1953

In Ericsson Review No. 1, 1937, the former telephone director A. Lignell
has given an account of the reliability in the Stockholm central area exchanges
for the period 1931—1935, The continued development up to 1953 will below
be outlined in brief. The investigation refers to the following exchanges.

On 15/12 1953

f: gpesation Age No. of subscribers
Norra Vasa  Jan, 1924 30  years 8,827
Kungsholmen June 1928 251 » 38,797
Centralen Jan. 1929 25 » 17,984
Soder July 1931 222 » 45,279
Sodra Vasa  March 1932 21 % » 31,544
Ostermalm April 1933 20 % » 37,320
Norr April 1938 15% » 15,598
Hogalid Jan. 1951 3 » 7,090

Table 2 shows the reliability during the period in question. During the years
1951 and 1952 and the first quarter of 1953 no comparable checks were made
and statistical figures for these 2 'i years cannot, therefore, be stated. The
figures quoted for 1953 are, therefore, based on the checks taken during the
three last quarters of that year. They may nevertheless be taken as representa-
tive for the whole year.

To present a more clear picture the values in table 2 are plotted in graph
form in figs 2—4. A division has been made into main groups according to
table 2, group “no faults” being found in fig. 2, "subscriber faults” and
“operator faults " in fig. 3 and finally “equipment faults or faults not traced "
in fig. 4

In fig. 2 the progressively increasing tendency “no reply ™ rate is particularly
marked. The increase is accelerated after 1946 and this may to a great extent
depend on the introduction of free school lunches. Already prior to 1946
school lunches were provided by the City of Stockholm but only on a limited
scale. Through an act of Parliament such meals were obligatory in
Council schools as well as in High schools. The ruling was to be executed over
a transition period of 5 years starting 1946. The first autumn 22,000 children
in the Stockholm schools were provided with meals but 1953 the number had
risen to 92,000. It is evident that many housewives in this way have received
opportunities to utilize the mornings in another way than previously when the
meal at home for the children had to be prepared. Some have taken some kind
of extra work and some are able to do their shopping etc. in the mornings to
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Table 2. Reliability checks in the Stockholm central area

exchanges 1931—1950 and 1953

No faults Equipment faults
: No. of = .
o I\?: No. of |checked Chang- Num- ‘S“.h' Qp'“r' Traced
Year | of ex- . o um scriber| ator
il | Subs.' [connec-| cyqppe | €9V No be 2 : T N
changes tions ."‘.J cant or| {'I : _.l’r Total | fault | fault | Within To |To line ; nf Total
ept closed | PV :.r3~1 the ex- jotherex-| or in- | Total traced
number gagec change | change | strum.
1931 4 63 556! 241 466 190 078 1 113] 20 568] 20 906| 232 665| 8 024 99 247 55 14 316 3621 678
»a 78718 0461 8.518) 8.658| 96.355| 3.323 0.041 0.102)  0.023) 0.006] 0131 0.150] 0.28]
1932 5 84 908|434 403| 345 113 2 720; 35231| 38 207|421 271/ 12 019 152 334 90, 16 440 521 961
79.446] 0.626] 8.111] 8795 96977 2.767| 0.035| 0.077 0.021f 0.003] 0.101] 0.120, 0.22]
1933 6 100 956| 644 830| 520 214] 4 102| 48 375| 58 957| 631 648] 12 037 231 322 73 21 416 498 914
80.675 0.636] 7.502| 9.143] 97.956| 1.866] 0.036/ 0.050 0.012] 0.003] 0.065 0.077] 0.142
1934 6 101 726] 690 277| 551 271 4 183| 54 677| 6T 088 677 219] 11 714 320 310 84 44 438 586] 1024
oL 79.862 0.606] 7.921] 9.719| 98.108] 1.697| 0.047 0.045 0.012] 0.006] 0.063] 0.085 0.148
1935 6 104 523| 756 286) 602 283  4477| 61 073] 75409 743 242| 11 649 285 325 101 44 470 6400 1110
9, 79:637|  0.592] 8.075| 9.971] 98.275| 1.541] 0.037| 0.043 0.013] 0.006] 0.062] 0.085] 0.147
1936 6 108 468| 667 056] 529 46 1679 54470| 67 436| 655 431| 10 415 269 269 92 14 375 566/ 94
Yo 79.430, 0.552] 8.166| 10.109| 98.257| 1.562| 0.040| 0.040] 0.014] 0.002] 0.056] 0.085 0.141
1937 6 114 232 699 317) 553 796| 3 625] 60 399] 70 319| 688 139 10 149 306 192 108 18 318 405 123
% 79.191 0.518] 8637 10.056] 985.402] 1.451| 0.044] 0.027| 0015 0.003] 0.045] 0.058 0.103
1938 6 132 438| 754 435( 599 094 3 592] 66404 74 821| 743 911] 9621 185 175 100 13 288 3300 618
/8 79410, 0476 8802 9917 98.605] 1.275] 0.038] 0.023] 0.013] 0002 0.038 0.044{ 0.082
1939 7 139 914] 746 224 590 790{ 3 360| 66 697| 75 611| 736 458] R 821 309 285 121 11 317 3190 636
0% 79.171 0.450] 8.938| 10.132| 98.691| 1.182] 0.042] 0.024] 0.016/ 0.002( 0.042] 0.043 0.085
1940 7 144 116) 629 790| 496 745 2 797| 59 781| 62 655 621 978 7 058 212 182 97 6 285 257 42
oL TR.875)  0.444] 9.492] 9.948| 98.759] 1.121] 0.034] 0.029] 0.015) 0.001] 0.045] 0.041] 0.086
1941 7 149 559|472 513| 375 791 2101| 41 768| 46 797| 466 457| 5375 153 197 108 7 312 216 528
%% 79.530, 0.445] 8.839| 9.904| 98.718[ 1.138] 0.032| 0.042] 0.023] 0.001| 0.066| 0.046{ 0.112
1942 7 155 582| 513 722( 404 576 1 868| 48 703| 52 101] 506 248} 5 669 157 227 95 322 3260 648
% 78.753| 0.364| 9.480|10.142| 98.739| 1.104| 0.031 0.044| 0.019 —| 0.063| 0.063| 0.126
1943 7 158 124] 508 298] 395 090 1 027( 52 580 53 640| 502 237| 5065 136 339 173 4 516 344 860
% 77.728|  0.202] 10.325/ 10.553| 98.808| 0.996/ 0.027| 0.066] 0.034] 0.001| 0.101| 0.068 0.169
1944 7 164 000| 324 206 257 705 590 29 516| 34 063| 321 874 1803 69 117 113 7 237 223 460
o/ 79.488| 0.182] 9.105]| 10.507| 99.282| 0.556| 0.021] 0.036/ 0.035] 0.002| 0.073| 0.068 0.141
1945 7 169 105| 226 968| 179 540 432| 20 498| 24 889] 225 359 1 183 45 125 56 1 182 199 381
oL 79.104]  0.190] 9.031| 10.966] 99.291| 0.521| 0.020{ 0.055| 0.025 —| 0.080{ 0.088 0.168
1946 7 173 606| 217 012] 167 264 446| 22 679| 25 167| 215 556 1 031 59 114 63 —_ 177 189 366
o 77.076| 0.205] 10.451] 11.5397| 99.329| 0.475| 0.027| 0.053] 0.029 —| 0.082| 0.087 0.169
1947 7 181 180| 267 271| 203 8§82 539/ 31 705| 29 544 265 670] 1235 36 101 58 4 163 167| 330
o 76.283 0.202] 11.862] 11.054] 99.401| 0.462| 0.013] 0.039 0.021] 0.001| 0.061| 0.063 0.124
1948 7 185 239| 301 105|229 346 1 355) 36 892 32 136|299 729| 1218 27 79 38 —{ 117 104 22
oL 76.145|  0.450| 12.249] 10.669| 99.513| 0.405| 0.009] 0.026] 0012 —| 0.039] 0.034| 0073
1949 7 189 036 304 958| 227 941 1 389) 40 877 33 001| 303 208] 1 347 21 121 79 1 201 181 382
74745 0.455) 13.404| 10.822| 90.426] 0.442| 0.007] 0.040| 0.026 —| 0.066] 0.059 0125
1950 7 191 636|242 716/ 182 022 942) 32413| 25910 241 287| 1084 14 83 65 3 151 180 33l
o 74.994|  0.388| 13.354/ 10.675| 99.411| 0.447| 0.006| 0.034| 0.027| 0.001| 0.062| 0.074 0136
1953 8 201 881|235953] 173 750 815| 35 100] 25 344] 235 009 848 7 30 19 1 50 39 89
o 73.638]  0.345] 14.876/ 10.741| 99.600] 0.359| 0.003] 0.013] 0.008 —| 0.021] 0.017 003

! The number of subscribers is in table 1 somewhat
having been calculated by different methods.
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lower than that in table 2 for the corresponding year owing to the figures
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a greater extent than before. No doubt the free school lunches have caused the
homes to be left empty at certain times of the day and with this the rate
of “no reply " will naturally increase. The increased standard of living may
also to a certain extent have contributed to the rising tendency of the curve
as far more single householders nowadays can afford a telephone than carlier.
The “no reply " frequency from single people will naturally be higher than
that from family households.

If the graph for “call completed ” is compared with the graph “no reply ",
it will be found that the tendency is right opposite. In other words, when the
former falls, the latter will rise and vice versa and it is also quite natural
that this must be so.

“Changed, vacant or closed number ™ keeps round 0.5 % . The low values
between 1942 and 1947 are probably due to the low number reserve which
during the war years was reduced to a minimum. Usually the exchanges have
a number reserve between 5 and 10 % .

Fig. 3 X 6903 “Number engaged ™ has in the main been rising up to 1946 when a maxi-
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Traced within the exchange Faults not traced
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6004 10.7 % from 1948, The “number engaged " rate is of course associated with

Fig. 4 X 6905
Percentage of equipment faults or faults
not traced
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the calling frequency which in 1946 was particularly high.

“Total of no faults” now appears to have stabilized in the neighbourhood
of 99.5 % . The increase from 1931 when the rate was just below 96.5 depends
mainly on the reduction in “subscriber faults™ which have fallen from 3.323
to 0.359 during the same period.

Fig. 3 shows that “subscriber faults " now have stabilized just below 0.5 %
after an earlier continually falling tendency. This development is due to the
fact that the general public now has become accustomed to dialling. Now
only unavoidable faults remain which are due to carelessness and errors.

“ Operator faults ™ have fallen due to the gradual disappearance of the oper-
ators owing to the successive conversion to automatic operation of the Stock-
holm district for local as well as toll traffic. The conversion of the entire
district was completed by the autumn of 1953,

From table 2 and fig. 4 will follow that the number of equipment faults
together with faults not traced in relation to all checked calls during 1953
was lower than at any time previously, viz 0.038 % which shows that the
reliability of the Stockholm telephone exchanges still is very high.

The figures quoted in this paper for the number of maintenance hours can,
of course, not be taken indiscriminately as a standard for other fully auto-
matic telephone exchanges. There are wide differences in conditions which
will result in lower as well as higher figures. The values obtained in Stock-
holm are, furthermore, maintenance hours spent and do not necessarily indi-
cate the actual requirement.

At present investigations are in progress in Stockholm for the purpose of
simplifying the maintenance work further still.



Distribution System with Through-Connected

Basic Load

N SIDENMARK, TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

. X 9128
Fig. 1 X 7669

Skeleton diagram for full through-

connection

Left, general lay-out, right, detail of by-pass

box (in principle)

1 By-pass box with s50-pair through-con-
nected exchange cable and 50 pairs con-
nected to secondary cable (incoming 50
pairs, outgoing 100 pairs)

Il Separate primary cable box with s0-pair
exchange cable to cover subscriber lines if
the average load exceeds 5 subscribers per
1o-pair distribution box

'/ Telephone exchange

7
¢~y Distribution cabinet

/5 prim. pairs

Distribution box \5 sec. pairs

Subscriber's set
Primary network

Secondary network

anu[ﬂ

L.D.C. 621.395.743:621.315.67

In Eriesson Review No. 2, 1947, a deseription was made of a new distri-
bution svstem with through-connected basic load as applied to urban telephone
networks. Subsequent experiences have proved that the principle of through-
connection may have been carvied too far, and the through-connection system
has, therefore, been modified 1o a certain extent. In the following paper a

short description will be given of such a modified svstem.

Original Through-Connection System (Full Through-
Connection)

The principle of the through-connection system originally suggested will
follow from fig. 1. From cach distribution box with 10 pairs, 5 pairs are,
as shown, connected to the exchange. The cable pairs to the exchange are
run over the distribution cabinet but they are there through-connected in a
by-pass box with two cable entries. One of these entries takes an incoming
50-pair cable from the exchange and this cable is fully through-connected.
The other takes an outgoing 100-pair cable to the distribution boxes con-
sisting of 50 through-connected pairs from the exchange and 50 pairs from
the secondary terminals in the by-pass box. All exchange pairs are. thus,
through-connected in the cabinet and this is referred to as full (complete)
through-connection.

With boxes through-connected by this method alone where cach by-pass
box of 50 pairs covers ten 10-pair distribution boxes, the ratio between cable
pairs on the primary side and cable pairs on the secondary side will be
1:2 and an average load of 5 subscribers per each 10-pair distribution box
can, therefore, be received.

In order to cover the additional exchange lines required when the averaze
load in the network exceeds 5 subscribers, a suitable number of direct
exchange cable pairs are connected to the distribution cabinet. These are
connected to separate primary cable boxes in units of 50 pairs.
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Skeleton diagram of partial through-
connection

left, general lay-out, right, detail of by-pass

box (in principle)

I By-pass box with exchange cable of 25-
through-connected pairs and 25 connected
pairs (incoming 50 pairs, outgoing 50 pairs)

11 Separate secondary box with So=-pair s¢c-
ondary cable for connection to secondary
distriburion boxes. (The box can be rear-
ranged to by-pass box by the connection
of the end-jointed left hand cable end)
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Fig. 3

By-pass box with two cable entries

80

[
[}

e
% T8 TH

50p 25025p

H[jl

A

{ (HC

|
f./_ ™, 25+25p

“/I__r _______

[ | | J

25025

S S —————

As mentioned above experience has proved that the through-connection
by this system has been carried too far and some modifications have, there-
fore. been made.

Modified Through-Connection. (Partial Through-
Connection)

The principle of the new system, NAB 12, follows from fig. 2. From a
distribution box with 10 pairs 5 pairs are, as before, connected to the exchange
and the remaining 5 pairs connected in the cabinets. The 5 pairs fo the ex-
change by-pass the cable distribution cabinet in a by-pass box with 2 entries in
the same manner as in the original system. One cable entry takes an incoming
S0-pair cable from the exchange, 25 pairs being connected in the box and 23
pairs only being through-connected. The other cable entry takes an outgoing
50-pair cable to the distribution boxes consisting of 25 through-connected
pairs from the exchange and 25 secondary pairs from the terminals in the
by-pass box. In the modified system half of the exchange cable pairs only are,
thus, through-connected (partial through-connection).

A by-pass box with 50 pairs will, therefore, be connected to five 10-pair
boxes on the sccondary side and the cable pair ratio between the secondary
and the primary side is 1 : 1.

As a secondary side naturally is required which is larger than the primary
side, the distribution network is provided with a suitable number of secondary
distribution boxes containing line pairs from the distribution cabinet only.
These are terminated in the cabinet by separate secondary boxes which, how-
ever, also are provided with two cable entries enabling them to be re-connected
to by-pass boxes in case of a subsequent increase of the load. By varying the
number of separate secondary boxes in each cabinet in proportion to a certain
number of by-pass boxes any required ratio may be obtained between the
primary and the secondary side.

The appearance of a by-pass box will be seen in figs 3 and 4. Of these
boxes one size only is used viz. for 50 pairs. Each cable entry is similarly
made for 30 pairs. The connection of such a box follows from fig. 4 and the
connection details from fig. 5. The incoming 50-pair cable from the exchange
enters through the left cable entry. Half of this cable, 25 pairs, is connected
in the usual manner to the soldering tags in the box with 5 pairs to the left
hand row of terminals in each 10-pair terminal block. The remaining 25 pairs
are top-jointed with the corresponding number of pairs in the secondary cable
running through the right hand cable entry and similarly containing 50 pairs.
The remaining 25 pairs in the secondary cable are connected to the soldering
tags with five pairs to the right hand row of terminals in each 10-pair
terminal block.



In actual practice the connection of the boxes is preferably carried out
in the stores where the by-pass boxes are provided with two cable ends with
50 pairs in each which are connected and jointed as described above. The
length of these cable ends should be such that they will cover the distance from
the box position in the distribution cabinet down to the man-hole for the
underground duct system. The primary as well as the secondary cable is con-
nected to the network by means of ordinary straight-through joints. The pri-
. mary and the secondary cables need not be jointed at the same time but can
t. be laid and jointed at separate time which may be of importance as the build-

.
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ing of the primary and the secondary network often has to take place inde-
pendently of each other.

The connection of the separate secondary boxes, which as mentioned above
also consist of boxes with two cable entries, will be seen in fig. 6. Also for
these boxes the connection is carried out in the stores. Two cable ends are

B (¥ connected and jointed in exactly the same manner as that used for the by-
Fig. 4 « yegy  Pass boxes. The only difference is that the left hand cable end. which in case
of the by-pass boxes was intended to be connected to the primary cable from
the exchange, is end-jointed in such a way that the 25 cable pairs from the
left hand rows of terminals in each terminal block are connected to the 25
pairs in the outgoing secondary cable which are top-jointed to the remaining
25 pairs in the incoming cable and in the distribution boxes are connected to
the left-hand rows of terminals. When the secondary boxes are fitted in the
1 cable distribution cabinets the secondary cable only is jointed to the right hand

By-pass box with cable connected

rear view

B2 6 & 62 & 00 cable end. whereas the left hand cable end remains disconnected. By means
0; o %’l w0 o 6 of the end-jointing the full capacity of the secondary cable will be connected
g 2 g .?.I. g 3 z g g il to the 50 terminal pairs in the box.
- ’ ' i = |
g f g % g g\ g g‘ 'g C‘{;‘ If the load on the network subsequently is increased necessitating the laying
e 2\l o ,.: 0 ‘, o 2) P z of a new primary cable two conditions may arise. On one hand extension of
Xl B 2 G727 > ©®2 the primary as well as the secondary side is required and a new by-pass box is
Qe L B 02 " then fitted. If on the other hand extension of the primary side only is required,
Ax© @ @ i ﬂfﬂ. "i the new primary cable may be connected to the end-jointed left hand cable
Wl - end in an existing secondary box, which will then serve as a by-pass box.
T
| ‘ ;
..~ - A Comparison Between Full and Partial Through-
alefem e leps embmontoxe  Connection
connected lines - . . . . . .
= i An advantage of full through-connection is that all 10-pair distribution
1g, 5 2 a4

boxes will be similar i.e. with 5 primary pairs and 5 secondary pairs. There
are no separate secondary boxes. Each box can consequently take up to 5
subscribers without any cross connections in the box being necessary. In case
of unbalanced load all subscriber lines over 5 per box are connected back to
the exchange over the cabinet by jumpering from the secondary pairs in a
cabinet terminal block to free pairs in a separate primary box. (The original

Connection of a by-pass box with two
cable entries

front view

:‘? g intention was to connect back free exchange pairs from distribution boxes with
2 @ | less than 5 subscribers but this scheme was soon abandoned as it proved too
2 @ troublesome.) The cross connection in case of unbalanced load, which always
2 & has to be carried out with jumpering wire, is naturally a disadvantage especially
:g g [ in tropical climates as it will mean a deterioration in the insulation. In case
2 @ of a low average load there i1s also a tendency for an excessive number of
re ?‘] | reserves not to be utilized in the direct exchange pairs to the distribution boxes.
?i\ - | The system with full through-connection can, however, still be used with

] == advantage for average loads which are not too low. The economy in cabinet
boxes and cabinet space is naturally higher for this system than that for partial
4 L through-connection.

'5[,',?'“} % sospaie secondiry-cable:to 10 In most cases, however, it seems to be more practicable to limit the extent

B IR o B o e iy of the through-connection, and this principle has been applied in the partial
through-connection system. The ratio between primary and secondary side in
the by-pass boxes is here 1: 1. Of the primary pairs halt the number only is
through-connected and the other half is connected up in the cabinet to be
utilized by any of the distribution boxes in the cabinet area in case of un-

Fig. 6 X 4980
Connection of secondary cable box with
two cable entries

front view
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Registration of distribution boxes

X 4979

halanced load. The secondary side in the network is varied in extent hy the
fitting of a suitable number of separate secondary boxes and the ratio be-
tween the primary and the secondary side can in this way be varied as required,
In case of unbalanced load in the distribution boxes subscriber lines above five
per box must also with this system be cross-connected in the cabinet. This
connection from one secondary pair can, however, in most cases take place to
an immediately adjacent pair in the same cabinet terminal block and it can,
therefore, be carried out by strap connection which from insultation point of
view is of importance in tropical climates. Jumper wire must. however, he
used for cross-connection to separate secondary boxes.

Another advantage is that the system is less rigid than the full through-con-
nection system and there is. therefore, less tendency for exchange pairs in the
secondary network as a whole not to be utilized. It is also of some importance
that a local extension of the network in a cabinet area can easily be made, for
instance for a new building, as the new distribution boxes at least initially
can be arranged as separate secondary boxes and a simultaneous extension of
the primary cable network is, therefore. not always necessary.

A simple recording system has been devised which completely eliminates
the inconvenience of having two different kinds of distribution boxes.

Advantages and Disadvantages of a Through-Connected
System

Finally a short comparison will be made between the through-connection
system and the pure distribution system.

Reduced Capital Expenditure

The cabinet division is maintained. By the introduction of cable boxes with
two cable entries and by the method of jointing inside these the primary and
the secondary networks may be built in separate stages. The advantages of the
pure distribution system remain. therefore, intact.

On the other hand the through-connection method results in a considerable
reduction of the disadvantages held up against the distribution system, viz.
the cost of the distribution cabinet with corresponding man-holes in the duct
system, the cost of the boxes in the distribution cabinets and finally the cost
for the cross-connection in the distribution cabinets.

Simplified Operation

For new subscribers™ installations the work has been further simplified with
the through-connection system owing to reduced cross-connection operations
in the cable distribution cabinets. 50 % of the primary pairs are, as mentioned
above, connected direct to the distribution boxes and the cross-connections,
which have to he made. can in most cases be carried out by means of ordinary
strapping, which as pointed out above may be of considerable importance in
tropical climates.

It muy be argued that the cable records will be more complicated with the
through-connection system. The decimal graduation is. however, on the whole
maintained and the record is equally clear owing to a fully defined registration
of each terminal on the primary side as well as on the secondary side.

Conclusion

A general application of the through-connection system has now started for
all networks erected in L. M Ericsson’s management. The first large scale
network, 15.000 exchange lines. to be completed according to this system was
that in Beyrouth which was recently put into operation.

The experiences gained there also bear out the advantages of the through-
connection system,

The through-connection system can also be applied with advantage to al-
ready existing network reducing the cost of required extensions in the network.
The system is. therefore, likely to be used on an increasing scale in future.



The Multicoil Relay —a New Switching Device
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U.D.C. 621.318.5:621.395.65

The multicod relay RAM 100, the new switching device described in this

article, has been designed to replace a number of simple relavs in certain

multi-wire circuits. Thus the multicoil relay eliminates the complicated labour

and heavy costs involved in multiple wiring. Furthermore, the relay saves
space and makes for simplification of equipment,
The modern by-path systems have further accentuated the need, already

R, o= Ry felt in telephone technique, of a single switching device that can replace a
number of simple relays in circuits of, tor instance, the types illustrated in
A figs | and 2. Thus the aim may be to effect a multi-wire connection between
a device (A4) and one of a group of devices (B,—2B ). fig. 1, at the least
e 4 il
7.4 7 | possible cost.
v v SRR : i i 3 g
| p AN il U Alternatively, connection may be desired between one of a group of
i : by b devices (4,—A4 ) and one of another group of devices (B,—£B ). fig. 2.
;| T |
[ ; ; o g
> Y v pEEEss & These requirements have been met by a new relay design, the multicoil
relay type RAM 100, fig. 3. Fig. 4 shows the schematic build up of this
switching device. It possesses ten separate magnetic systems, each of which
|Br [ l I = controls a maximum of twelve make contacts. The making of every contact
is effected between one make spring and a strip common to five or ten make
Fig. 1 X 4533 springs.

Circuit diagram of multicoil relay

RAM 100 e - - ; . . )
% ; The chief advantage of the multicoil relay is the avoidance of the compli-
Xample 1 { = 2 0 e i b i
¥ cated work involved in multiple wiring. In addition, space and simplification

are gained.

The greatest utilization of the multicoil relay will, of course. be in such
circuits as are exemplified in figs. 1 and 2. It can also be used to advantage.
moreover, for the storage of digits in registers or markers. One complete
multicoil relay can be employed for every digit, the particular digit being
indicated by operation of one of ten relays. Alternatively, one half of a
multicoil relay can be utilized per digit. the value of the digit being supplied
in code by the operation of, for example. two relavs out of five.
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Circuit diagram of multicoil relay
RAM 100
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Fig‘ 3 X 7661
Multicoil relay RAM 100

Right: View from wiring side
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Schematic diagram of multicoil relay

Fig. 5 X BTHS
Main components of multicoil relay

From rear: bank, set of conract strips, frame
carrying magnet cores, coils and armature
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The principal components of the multicoil relay are the plate and magnet
systems, the bank and the set of contact bars, fig. 5.

Magnet System

Riveted to the base plate are ten rectangular cores. A coil fits over each
core. Opposite the face of every core is an armature resting on knife edges
formed in the frame. The armatures are held in position by grooves in the
base, by the guide bar fixed on the base, and by their return springs.

The body of the coil is formed of a plastic casting and is fitted with a
pocket for the accommodation of a spark quench resistance. In the rear is
space for four soldering tags for connection of the windings.

The Bank

The bank consists of ten contact springsets. Every springset contains a
maximum of twelve moving springs fitted with twin silver contacts, The
bank is made up of layers of contact springs separated by insulators and
spacers and mounted directly on the base plate. Each layer consists of ten
springs and two bar connectors riveted to insulators.




Fig. 6 X 6786

Multicoil relays mounted in relay set

The contact springs of each springset are mechanically linked to a lift comb
which causes simultaneous movement of the springs whenever the group is
actuated. The comb is guided by the upper spring in the set and by a slotted
plate tixed to the base plate below the set. The lower part of the comb is
acted upon by the armature which lifts all springs in the set whenever current
is applied to the coil of the particular magnet. When the contact springs are
lifted, they make contact with the contact strips running along all ten spring-
sets. The number of contact strips is equal to the number of springs in
the set.

The contact strips are of silver and are fixed to strips of insulating ma-
terial. The strips are assembled in a composite unit which is screwed to the
relay base plate. The unit is contained in a frame in which spaces with open
grooves are secured. The contact bars are inserted in the open grooves of
the spacers and are held fast by two pins, each of which passes through all
bars and two of the spacers. The pins are locked by a tongue on the spacers
being folded over the ends of the pins.

Every contact bar is divisible in the centre and at each end is connected
to a bar connector which, as said earlier, is formed integral with the multiple.

Multicoil relays are usually mounted in relay sets. fig. 6, or at the top of
racks.
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The LM Ericsson Parking Meter

F AHLBERG. TELEFONAKTIEBOLAGET LM ERICSSON, DIVISION ERGA. STOCKHOLM
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Fig. 1
The L M Ericsson parking meter

front view

36

U.D.C. 681.175.9:351.754.21

The car parking facilities are in most large cities inadequate especially iy
central parts. In U.S. the parking problem became acute earlier than in
Europe and about twenty years ago the first parking meters were tried our
there. By now well over | million parking meters are in use in U.S. and

Canada.

The development in Europe has been slower, possibly due to legislation
difficulties, but in recent years a few towns, among them Stockholm, have

begun to install parking meters.

A new type of parking meter has been designed by Division ERGA of
Telefonakticholager L M Ericsson. In the course of the development attention
has been paid to specific Scandinavian requirements and requests which have

heen raised from time 1o time.

The parking meter is a slot machine selling time, viz. the time during
which a specified parking space is available to the buyer. One machine is
required for each car space. This type of machine can. of course, be used to
hire out space for other purposes such as cleaning and self-service repairs.

When parking a car, one or more coins are inserted in the meter according
to the parking time required and to the specified rate. A crank handle is
turned one revolution, for several coins one revolution after each coin. A
pointer indicates the parking time paid for and travels towards a zero position.
When the paid time has expired this is signalled in one way or another. Cars
parked at meters with zero position are considered as violating the parking
regulations.

The L M Ericsson parking meter consists of a coin identification device
with crank handle, a clock movement with pointer and signal flag and a
coin receplacle.




Fig. 2 X 6911

The L M Ericsson parking meter

rear view with lid and coin recepracle removed
The red circular flag indicates that the paid
parking time has expired and the pointer shows
that it has been exceeded by about five min-
utes. In the centre the clock movement is seen
and below this space for the coin receptacle
which is secured in the machine by means of
the collection lock in the right hand corner.
Centrally in the bottom of the meter is a hole
for the mounting screw which is inaccessible
when the receptacle is firted.

The coin identification device is normally dissociated from the clock move-
ment and the crank handle can, therefore, be moved freelv without other
parts of the mechanism being affected.

If a coin is inserted the identification device is coupled to the clock move-
ment. When the crank is turned the pointer is moved forward a distance
corresponding to the value of the coin and the clock movement is started.

Two or three different coins can be used in the same machine and these
are inserted through the same slot. The coins are differentiated by a sliding
member in the identification device, which takes up different positions depend-
ing on the diameter of the coin and which couples the crank handle to the
clock movement during different rotation angles. The machine will accept
coins with a diameter below 17 (25.5 mm) hand above 19327 (15 mm). The
difference between two coin diameters must not be less than 3 327 (2.5 mm).

If a faulty or worn coin is inserted the movement of the identification
device is halted by a slotted bracket. The crank handle is provided with a
friction clutch and the mechanism will, therefore. not be subjected to excessive
strain. Faulty coins are rejected from the machine by the crank handle being
turned in the opposite direction.

The coins last inserted are visible through a window. The number of visible
coins corresponds at least to the maximum parking time. It is, thus, not
possible to operate the machine with spurious coins without the user running
the risk of discovery.

Parking time can be bought by any combination of coins. A shilling’s-
worth of time can be obtained by inserting a shilling picce. two sixpences
or four silver threepenny bits and usually corresponds to a parking time of
two hours. One hour’s parking time is similarly obtained for one sixpence or
two threepenny bits etc,

The machines can also be made to reject any of the three coins mentioned
above . e. to accept two or one size of coin only.
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Fig. 3 X 4883

The L M Ericsson parking meter
front view

The pointer indicates that 50 mins. approx.
remains of the parking rime. On the left hand
side the coin slor, which is used for several
sizes of coins. The crank handle on the front
is turned one revolution for each coin inserted.
The coins which have last operated the ma-
chine are visible in the oblong window, At
the botrtom to the left rejection aperture for
faulty coins.

The paid parking time is indicated on a dial by a pointer which is moved
by the clock movement towards a zero position. On reaching the zero position,
i.e. when the paid parking time has expired, a red flag is released into the
dial space. A parking inspector can, therefore, at a glance spot possible offend-
ers in a row of parking places. The dial, the pointer and the flag are visible
from two opposite directions. The pointer continues to travel for ten minutes
on the opposite side of the zero position indicating “overtime™. By this
arrangement controversies are avoided as to whether the parking time expired
“only a few seconds ago™.

The coins are collected in a receptacle holding 30 coins with a diameter
of 177 (25.5 mm) or the corresponding amount in small change even in case
of unfavourable pile-up of the coins.

The parking meter is enclosed in an aluminium alloy die-cast cover consisi-
ing of two halves screwed together and sealed watertight. The front portion
carries the mechanism with crank handle, lock, window for visible coins
and inspection window for coin receptacle as well as an aperture for rejected
coins. When the key for opening the meter is inserted in the lock and turned,
the visible coins are released and drop into the coin receptacle.

The rear portion is provided with a lid held by the lock on the front side.
Inside the lid is the coin receptacle which is secured in position by a separate
collection lock. This lock becomes accessible after the removal of the lid.
The screw fixing the meter to the mounting post is placed underneath the
coin receptacle and the meter can, therefore, not be dismounted unless the
receptacle has previously been removed for which operation a collection key
is required.

The mechanism and the front portion of the cover on the other hand can
be detached without removing the coin receptacle. A maintenance man can,
therefore. get at all parts of the mechanism for repairs or replacement by
means of one key, viz. that for the lock on the front side of the machine.
He has not access to the coin receptacle and consequently cannot dismount
the machine complete with receptacle unless he 1s accompanied by a person
possessing a collecting key.

For collection two keys are required. one to open the lid in the cover and
one to detach the receptacle, as well as a number of empty receptacles depend-
ing on how many meters are covered on a collection round, for instance 30.
The collection is carried out simply by replacing the old receptacle by a new
one and requires one man only., The cash is not accessible to the collector
as ecach receptacle is provided with a lid locked with a separate key, the
receptacle key, and has an automatic slot cover.

The meter cover is furthermore provided with a window through which it
is possible to ascertain that the coin receptacle has been replaced.

The coin receptacles are handed by the collector to the cash office. The
counting of the contents is carried out in the presence of one or more
controllers which are the only ones who possess the required special recep-
tacle key.

The standard parking meter is intended for a maximum parking time of
2 hours, but this time can be varied by replacing or resetting certain parts
in the machine.

The L M Ericsson parking meter is very sturdy and robust and will stand
up to rough treatment. Most parts are made of non-corrosive material and
are otherwise zinc plated.

Dimensions: Width 7 7/8” (200 mm), height 14 9 16"
Depth 4 3/16” (106 mm)

Weight: 8 18 lbs (3.7 kg)



All-Relay Interlocking Plant for Danish State

Railways

W WESSEL-HANSEN. GENERAL

Fig. 1 X 4BEE

The interlocking plant at Odense

The building has sloping windows to avoid
the trouble caused by reflection of light. A
special type of glass is employed with two
panes hermetically sealed together at the sides;
the space between the panes is filled with ab-
solutely dry air. One pane is coloured pale
green to reduce heat transmission.

DIRECTORATE, DANISH STATE RAILWAYS., COPENHAGEN

U.D.C. 656.257

Preliminary tests of all-relay interlocking plants were wndertaken hy the
Danish State Railways in 1948, These tests were successful from the start. A
rapid development in relay interlocking planty took place in the next few
vears, and the Danish State Railways now build no other tvpes. The largest
interlocking plant hitherto buidt in Denmark — and, in fact, in Scandinavia
— is that at Odense, which was brought into service in May 1954, It is spe-
clally designed for operation in a CTC svstem to extend from Fredericia to

Nyborg, that is to say right across the island of Fyn.

In 1948 the Danish State Railways made the important decision to install
all-relay interlocking plants, by way of experiment at certain minor stations.
There were no means of predicting at that time whether the experiment would
be a success or failure. The only possible course was to construct these plants
on the basis of experience from the already existing tyvpes of electrical inter-
locking plants and, to start with, the relays and other material designed for
those plants had to be uvsed in the new tvpes.

It is now agreed that the experiments succeeded beyvond all expectation.
and the all-relay interlocking plants being built to-day by the Danish State
Railways are even better fitted to operate efficiently. since the materials now
employed — relays, contacts ete. — are designed specifically tor such plants.

The object of the experimental plants was to provide experience in regard
to the reliability of the relay contacts and to the circuit arrangements, while
traffic functions were assigned a second place.

As said, the test plants showed remarkably good results. By 1951 the Gen-
eral Directorate fully realized that the all-relay interlocking plants possessed
all the advantages that could be hoped for and that they revealed hardly any
weakness compared with the previously used types.

In co-operation with Dansk Signal Industri A'S. therefore. the State Rail-
ways started to construct new types of all units in use at that time which
were not particularly suited for relay interlocking plants. i.e. such parts as
relays, press buttons, indication lamps and cable fittings. The main consider-
ation in this work was to produce apparatus that would improve traffic control
with the aim of speeding up and increasing the safety of train and shunting
movements and of effecting a saving in staff.

The new equipment was completed by the beginning of 1953, und in June
of that year was put into service for the first time in a somewhat larger relay
interlocking plant at Glostrup Station. The new relays had, however, already
been used in a few other plants. The decision was made at the same time that
the very much larger plant at Odense should operate on the same lines as at
Glostrup, but that improvements were required in respect to certain units.

Odense Relay Interlocking Plant

The new interlocking plant at Odense, put into service in May 1954, has
only one interlocking machine which is contained in the building shown in
fig. 1. Thus all train and shunting movements are controlled from this build-
ing. The plant comprises:
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Fig. 2

Schematic lay-out of Odense Station
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25 dwarf signals and exit signals on platforms
17 speed, numerical and alphabetical signals
71 train routes

35

shunting routes

76 centrally controlled points

76 track circuits

35 local switches for centrally controlled points

As is seen from the lay-out in fig. 2, the number of dwarf and exit signals
is quite large, their primary purpose being to prevent shunting on to train
routes. Only signals G2, G3 and E govern shunting routes proper. When the
remaining signals are used for shunting work, they show the aspects “stop™

and “shunting movements permitted ™.

Operation of Control Panel

The main features of the control panel shown in fig. 3 are that all switches
for points, routes and signals are placed on the track diagram and that they
are correctly placed *geographically™ in relation to the tracks. The control
panel with track diagram is 2'= metres in length and is inclined at an angle
of about 20 to horizontal. The white lamps on the track diagram serve to
indicate both the state of the centrally controlled points and that a track cir-
cuit on a locked route is unoccupied. Red lamps indicate that a track circuit
is occupied. Finally, the state of signals is indicated by lamps of the same
colours as the signal lamps. The various switches are placed as close as possi-
ble to the corresponding lamps in the track diagram, so that the signalman
can, i fact, not fail to observe the lamps which indicate the correctness or
advisability of performing an operation immediately prior to its being carried
into effect. All switching operations are done by means of non-locking push
buttons which only need to be depressed momentarily — less than one second.

Point Operation

Points are operated by depressing two buttons, one of which is placed
beside its particular point on the track diagram, the other being common to a
aroup of points. The object of this two-button method of operation is to elimi-
nate unintentional switching of points. The time at which points should be
operated is indicated both acoustically by a bell and visually by the flickering
of the lamp corresponding to the new position of the point. The completion of
the operation is indicated by the bell ringing a second time and by the lamp
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Fig. 3 X 6831
Control panel

On the left is seen the telephone switchboard

and loudspeaker microphone

for the new position of the point remaining continuously alight. The button is
used for switching points in both directions. Every point, moreover, is repre-
sented by a lamp which is normally extinguished, but can show a red or white
light. If the track circuit at the point is occupied, the red lamp lights to warn
the signalman not to operate the point. The white lamp lights when the point
is in a locked route, the lamp then also serving to indicate that the track circuit
at the point is occupied.

To provide for shunting movements and to facilitate the removal of snow
from the points, some points have local switching arrangements. The change-
over to local operation is done by turning a button (black with white stripe),
which is placed beside the ordinary point push-button on the track diagram.
Before local operation can take place, any dwarf signals in the group of points
must be set to *“shunting movements permitted ™

Since it may happen. that a point does not fully switch over, especially
when operated locally, and that the operator fails to notice the fact, every
point is supplied with a time relay which automatically breaks the motor cur-
rent if the operation is not completed within a time of 15—20 secs.

Fig. 4 X 4987

Section of control panel

It the relay of a point's track circuit remains deenergized. the point can
nevertheless be operated by depressing a special sealed bution (blue with white
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Fig. 5 X 4986
Press-buttons and indication lamps

are mounted in identical fittings on a perfo-
rated aluminium plate forming rthe base of
the control panel.

stripe) placed beside the point on the track diagram. The operation of the
points is now effected by depressing the individual point push-button in the
ordinary way, but this time in association with another button common to g
group of points. In this way the staff are reminded that special precautions
must be taken every time point-operation of this kind takes place. and 4
counter records the number of times that such point-operation occurs,

Train Routes

After the points concerned have been laid in the correct position for the
route of the train, a signal button (vellow) is depressed on the line track in
approach of the respective signal. and also a route button (green) on the plat-
form track. By this means the relay system locks the points on that particular
route. The condition is indicated on the track diagram by the lighting of the
white lamps of the track circuits. The relay equipment thereupon investigates
whether the route is unoccupied. If it is, the “proceed™ signal appears.

When the train has entered the station, the route is released in the normal
manner after the signalman has indicated that he has observed the train's
rear end signal by momentarily depressing a red stop button beside the signal
on the track diagram. This operation is not performed for outgoing trains,
nor for incoming trains from lines that are equipped with automatic hlocks.

Shunting Route

It is intended that shunting routes shall be arranged in order to facilitate
the constant shunting movements that occur at some stations and to carry
them out with the greatest amount of safety. At Odense. however. there is
little need of such arrangements. A shunting route is locked by the simultane-
ous operation of a vellow signal button beside the appropriate dwarf or exit
signal and of a route button at the end point of the route. When the cut passes
a track circuit immediately after the signal, the signal automatically switches
to “stop™. The points in the route are automatically and successively un-
locked as the train passes. Unlocking can also be effected by hand by simul-
tancous pressing of buttons at the beginning and end of the route.

At stations where more extensive shunting takes place than at Odense it 1%
intended that longer marshalling tracks shall be established by joining together
a number of shorter tracks.

Automatic Blocks

Until the automatic block installations are brought into service on the
Odense—Marslev and Odense—Holmstrup sections. manual blocks are being
used on those sections. These manual blocks are specially designed to the
replacement of the ordinary block apparatus at Odense by combinations ol
relays, and the block controls and indication lamps have been placed on the
track diagram. This gives signalmen a much better control of train movements
than they had previously. At the other stations on the section the normal
blocks have been preserved unmodified.

Design of Interlocking Equipment

The track diagram is mounted on a perforated plate on which push-huttons
and lamps are secured in fittings as shown in fig. 5. The plate is covered by
a multilayer insulating material in which the track system is engraved, with
tracks and lamp symbols in white on a black background. The control panel
is divided into sections. A bhunch of max. 200 wires are connected to each
section. There is no direct connection between sections. At the rear are cable
boxes and terminal boards. Each of the bunches of wires is taken to a terminal
board and to one or two cable boxes. The terminal boards are connected both
to one another and to the cable boxes of the other sections.



Fig. 6 X 6830
Rear view of control panel

The entire control panel can be wound up
into the vertical position by means of a crank
acting upon a horizontal shaft

Fig. 7 X 6832

The relay room

(Right.) Track relays, (left) two racks with
point relays and three with signal relays.
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The push-buttons have only one transfer contact. and the contact system is
entirely enclosed. The buttons may be of the locking or non-locking type, and
different colours and engravings can be arranged.

The control panel rotates about a horizontal shaft running along its front
edge. Gearing arrangements are employed for erecting it into the vertical
position, fig. 6.

The Relay Racks

The relays are mounted in six racks in a separate room, fig. 7. All relays
with the exception of the track circuit relays and certain feed relays are placed
in groups, the relays that operate and control the points forming one group
and those that operate and control signals another group, and so on.

Every group is built up in six rows, one above the other. The top row, No 0,

-contains fuses, negative terminals and resistances. Each of the other groups,

Nos. 1—15, has two positions in which a relay, resistances or negative termi-
nals can be accommodated. The cable boxes are placed underneath the racks.
The Odense interlocking plant comprises some 1 000 relays with about 7 500
contacts, of which roughly 60 % are used. The internal wiring between the
various units of the plant is, in round figures, 50 000 metres in length.
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Modern Long Life Electron Tubes for Telephony
Purposes — Some Experience of Life Tests

S EDSMAN & G LAGERHOLM, AB SVENSKA ELEKTRONROR, STOCKHOLM

Fig. 1 X 6510

Life of 18]6 (6]J6L)

a Cathode oi INCO 220, mean of 10 tube
systems

b Cathode of DH 499, mean of 10 tube systems

¢ Cathode of DH 499, grid redesigned for
higher nominal transconductance, mean of
96 tube systems. (After 10000 hours 1007,
of the tubes are still within the functional

limits.)
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U.D.C. 621.385.1:621.395

Ericsson Review No 2, 1954, contained a brief account of the electron
tubes manufactured by S. E. R. The present article reports the resulis of life
tests carried out on long life tubes 1816 (6J6L), 4038 (18AKS) and 4044,

At the request of L. M Ericsson’s Transmission Department a number of
tube types were developed for use in new carrier systems employing coaxial
cables. As the systems required large numbers of tubes, the need of reliability
over long periods was even greater than previously. A few types of standard
tubes with the appropriate data were selected from the standard tube series
(6J6, 6AKS and 6AQS) and were subjected to every improvement which might
increase their reliability. It was decided from the start that the operating
conditions should be made as favourable as possible. The heater voltages
were stabilized, the heaters parallel-connected, the grid bias was obtained by
cathode resistor, and the mechanical and thermal wear on the tubes was
reduced by avoiding vibration and on-off operation. The heater power was
brought down to such low values that an undervoltage of max. 5 % could
be tolerated without jeopardizing operation. This measure in itself affords a
greatly increased life: tests made on 18AKS showed that a 10 % increase in
heater voltage may shorten the life to half or even one third.

The lowered cathode temperature is, however, attended by two disadvan-
tages. Firstly, it is more difficult to manufacture tubes with the cathode
activity required to maintain the transconductance within given limits;
secondly, the interface resistance formed between the cathode coating and
the nickel sleeve is greatly heightened. The interface is created by reaction
between the barium oxide in the emission paste and the silicon in the nickel
of the cathode. It is essential that the silicon content shall not exceed 0.01 %
if this latter cause of error is to be eliminated. In tube type 18AKS (403B)
this represents 0.000002 gm. silicon in a cathode sleeve. The large scale
production of cathode sleeves with this low silicon content was successfully
commenced some five years ago, and the material was tried out by S. E. R.
in tube tvpe 1816 (6J6L).

Curve @ of fig 1 shows the change in transconductance with time in a
group of tubes with cathode sleeves made of the material used previously.
This material, Inco 220, containing a maximum of 0.10 % magnesium and
max. 0.05 % silicon, has been employed by many manufacturers of Jong
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Fig. 2 X 6909
Life of 403B (18AKjs)

Cathode of INCO 220, mean of 5 tubes

b Cathode of INCO 220, mean of 48 tubes

Cathode of DH 499, redesigned grid, mean
of 48 tubes

Cathode of DH 499, redesigned grid, mean
of 48 tubes, later production
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life tubes, and is still being used in some places. The decline in transconduc-
tance in these tubes is due to two phenomena, one being that the silicon
content is sufficiently high to give an extra cathode resistance in the interface
layer referred to above, the second that the magnesium content is reduced
by evaporation, so lowering the cathode activity. The magnesium sublimes on
the mica and glass base and may at times cause faults in the insulation.

Curve b in fig 1 shows the behaviour of tubes with the so-called passive
nickel DH 499 (containing max. 0.01 % silicon and max. 0.01 % magne-
sium). It is seen that, to start with, the transconductance is very low, reaches
a maximum after 5 000—10 000 hours and then slowly falls again. A simul-
taneous test was carried out to determine whether interface would form as
described above. This test was made on 18]6, which is a double triode with
common cathode for the two systems. One system had normal plate current
throughout, and the other no plate current. A greater interface resistance is
obtained with the latter mode of operation, and the difference in transcon-
ductance between the two systems in the same tube will therefore indicate
whether the interface has been formed or not. No difference between the
systems has been found after 35 000 hours (about 4 ' years) and, moreover,
as the transconductance has only changed to an insignificant degree, the
cathode material may be considered proof against the phenomenon of inter-
face at the cathode temperature employed. This is also confirmed by qualita-
tive measurements made by pulsing technique.

Since such good results were found with batch b in fig 1, S. E. R. decided
to redesign their long life tubes. This passive nickel was now adopted as
cathode material. But the time required for activation usually proved too long
at the low cathode temperature employed. If large scale production of long
life tubes was to be possible, the activation time must be reduced from the
thousands of hours, shown by curve b in fig 1, to below 48 hours. This problem
is simplified by, among other measures, constructing the control grid with a
smaller diameter of lateral wire (about 70 % of the normal). The trans-
conductance can then be kept within the tolerance limits with lower cathode
activity, which makes is easier to attain the initial data and means that the
transconductance can be kept constant for longer periods of service. The
cathode current will also be more uniform over the whole surface. The
result of these changes including, in the case of 18J6, an increase in the
nominal transconductance by decreasing the distance between grid and cath-
ode, is shown in curve ¢ of fig 1.

Indentical changes were later made in the construction of 403B (I8AKS).
In this case very much greater manufacturing problems were involved in
adapting the tube to passive nickel cathode, among other things, the grid
lateral wire had to be reduced from 0.025 mm diameter to 0.018 mm, which
gives a tensile strength of only about 75 gm. Fig 2 shows the results of
tests in progress: a) and b) with active cathode material INCO 220, ¢) and d)
cach comprising two different life tests on 48 tubes with passive nickel
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Fig. 3 X 6908

Life of 404 A
The cathode material was from the start DH

499, so that experience of passive nickel alone
is available

Fig. 4 X 6907

Mortality curve

Due to lack of space in the test equipment the
number of tubes was reduced by random re-
moval of serviceable tubes at certain intervals.
The number of tubes was reduced in this way
from 175 during the first 5000 hours o 3o at
15 000 hours
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DH 499, None of these tubes has fallen helow the end of life point (65 &
of nominal transconductance) after 6 000 and 4 000 hours respectively.,

Fig 3 shows the life curve of the broad band tube 404A, which may be
considered a fairly advanced construction since the specific cathode current
must be high to obtain good broad band properties. The grid lateral wire,
however, which in this case is only 8 " in diameter, provides an even
distribution of cathode current over the whole surface, and the life tests now
in progress show that the life of the tube is comparable to that of 403B.

Reliability is not solely dependent on the change in transconductance with
time, since it may be affected by sudden faults such as shorts, opens,
defective vacuum caused by a crack in the glass bulb, and so on. These faults
must be precluded by appropriate design, good materials, strict control over
all processing and, finally, strict microscopic control of complete mounts
and of the finished tubes. A further reduction in the early failures is attained
by a comparatively long activation—stabilization time, since the failure rate
is always highest during the first few days.

Fig 4 shows how the number of tubes diminishes as a result of the data
falling outside the functional limits or of sudden faults developing of the
Kind outlined above. After a certain time this curve should tend to become
a straight line, and the mean life is obtained by extrapolating the line to
37 % (:) No such tendency is noticable after 15 000 hours, and extrapolation
is therefore impossible.

The first portion of the curve represents the sudden faults, and it is quite
natural that they should be roughly identical for similar types of tube. It
has been found experimentally that, within the limits of measuring error,
the curves of 18AKS, 403B and 18J6 are identical. After 10 000 hours 93
percent of the tubes were still serviceable.

", surviving tubes
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NEWS from
All Quarters of the World

Fully~Automatic Tclcphonc
Trattic Stockholm—Gadteborg

With the opening of full-automatic
telephone traffic between Stockholm
and Gothenburg., which took place
in two stages—for calls to Gothen-
burg in the middle of October and
in the opposite direction a month
later—the foundations of automatic
trunk switching in Sweden have been
laid. Apart from the Stockholm cen-
tral area, other areas to be included
in the automatization were Soder-
tilje and some of the groups in the
vicinity of Stockholm such as Nyniis-
hamn, Sigtuna, Vaxholm, Virmdo.
The automatic connection to Gothen-
burg from the latter exchanges passes
through the full-automatic tandem
exchange in Stockholm that has been
recently delivered by L M Ericsson.

The introduction
switching between Sweden’s two lar-
gest cities has, of course, been pre-
ceded by very extensive preparatory
work which has been carried through

of automatic

in coordination between the Tele-
communications Administration and
LM Ericsson. Stockholm’s second

trunk exchange was thus constructed
by LM Ericsson with an initial
capacity of 750 full-automatic lines.
Of these, 300 have been allocated to
the traffic between Stockholm and
Gothenburg, Calls pass through the
coaxial cable plant uniting the two
cities, which was opened to traffic

at the beginning of 1952 and for
which L M Ericsson has supplied

certain equipment.

Since the introduction of full-
automatic switching, a call between
Stockholm and Gothenburg is estab-
lished in only a few seconds—the
distance between the two towns being
about 300 kilometres. All the sub-
scriber need do is to deal a routing
code, await dial tone and then dial
the number he wants.

Another great benefit to subscrib-
ers is that automatization has made

it possible to lower the charge for
calls between the two cities. As the
charging of automatic calls 15 now
done by ten-second metering on the
calling subscribers meter, the charge
15 also very much more closely repre-
sentative of the actual calling time
than under the previous method
when calls were charged on the basis
of commenced three-minute period.

About 5 000 calls were made from
Stockholm 1o Gothenburg on the

opening day. The system functioned
from the start without a hitch in spite
of the traffic that day being about
15 %

greater than anticipated.

On the occasion of the completion
ol automatic-switching between Stock-
holm and Gothenburg, it might be
ol nterest to think back o the state

ol altairs when the Telecommunica-

tions - Adminisiration  opened  trunk
traffic between the two cities in Au-
cust 1889, At that time there were

no two-wire subscriber lines in Stock-
holm or Gothenburg. i calls on the
long two-wire trunk line were to get
through satistactorily, however. the
local lines that connected to the trunk
line must also be two-wire. The Tele-
communications Administration there-
fore installed ten calling offices with
two-wire hines in different parts of
Stockholm, from which trunk calls to
and from Stockholm had to be made.
This  arrangement
extremely troublesome, especially in
the case of incoming calls, since the
wanted person had to be summoned
by one means or another to the near-
est calling office to receive the call
there.

was, of course,

The photograph shows an interior view
of the Stockholm trunk exchange during
the testing of the equipment for auto-
matic telephone traffic with Gothenburg.
In the foreground is Mr. G Hanses, head
of L M Ericsson’s Installation Depart-
ment in Stockholm, and his assistant,

Mr. A Svensson.
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Sweden’s Largest
Mobile Telephone

Exchange
(-

In cooperation with the Swedish
Defence Staft L M Ericsson  has
constructed the telephone system for
the probably largest mobile telephone
exchange in Sweden. With a capacity
of 600 lines, the svstem 1s designed
for military use, being entirely con-
tained in a bus constructed specially

used chiefly for the training of tele-
phone operators to serve at stationary
telephone exchanges in time of war,
but it is also anticipated that it may
he wsed at large military staff head-
guarters.

The exchange differs  from  ts
known predecessors in that the whole
exchange is contained in a single
vehicle. Earlier exchanges of this type
have been split between bus  and
tratler. with switch board and relay
cquipment in the bus and main dis-
tribution frame, multiple and power
plant in the tratler. This arrangement
naturally involved a very complicated
cabling problem, which 15 completely
overcome in the present construction.

Connection can be obtained to all
types of Swedish public exchange,
so that calls can be made to any
part of the country from the mobile
exchange. Lines run to public tele-

for the purpose. The bus is to be
e
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phone exchanges, switch-

military
boards and stations, usually located
in adjacent buildings, air raid shelters
etc.

The exchange is designed to oper-
ate on all Kinds of alternating cur-
rent supply. In case current should
for any reason be unobtainable from
the public mains, the bus is equipped
with an emergency power plant which
charges the battery.

The switchboard equipment occu-
pies two-thirds of the total space in
the bus. Plastic-insulated cables are
used throughout, which greatly re-
duces the weight.

The furnishings are completely
modern with recessed neon lighting
in the ceiling, and the visible parts
of walls and ceiling painted in bright
colours. The ceiling height is about
190 cm.

New
Sales Office in

Santiago

L M Ericsson's sales company in
Santiago, Compania Ericsson de
Chile, has recently carried out exten-
sive alterations to their sales offices.
The adjoining photograph was taken
through one of the display windows
and shows a section of the premises,
which also comprises spacious show
rooms.



From the Visitors Book

A delegation of Italian telephone experts,
headed by Sr. Felice Calvanese, Director
of the state-owned Company ASST
(Azienda di Stato Servizi Telefonici)
which operates the trunk services of the
country, recently paid a visit to Sweden
and to the L M Ericsson plant at Mid-
sommarkransen. In the photograph are
seen, from left to right, Dr Giovanni
Verlecchi, Mr. Sven Ture Aberg, Presi-
dent of L M Ericsson, Professor Scipione
Treves and Sres. Calvanese and Furio

Vallese.

A visitor from afar was Mr. S Osmena,
Governor of the Island of Cebu in the
Philippines. He is seen in the company
of his Swedish host, the shipowner Dan
Gote Brostrom.

A ten-man delegation from English
Workers® Education paid a visit to AB
Alpha, Sundbyberg, in rhe course of
their fortnight’s tour of Sweden. Some
of the English visitors are seen below
watching the grinding of frames for
fork jacl\'s.

The Lord Mayor of London, Sir Noel
Vansittart Bowater, accompanied by his
wife, Lady Constance, took the oppor-
tunity during their short stay in Stock-
holm of visiting L M Ericsson’s head
factory. (Below right.)




XY -friend
from USA
VISItS

L M Ericsson

Mr. Harry H. Bates. head of
Dixon Home Telephone Co. of Dix-
on, Hlinois, recently paid a visit to
the Midsommarkransen factory. Mr.
Bates was one of the carliest custom-
ers in USA for L M Ericsson’s XY
system, and up to now he has purchas-
ed XY equipment, manufactured in
USA., to a value of over 2 million
dollars. His telephone company serves
some 9 000 subscribers.

Mr. Bates related that he first
came into contact with the XY system
in Mexico City and that from the
start he has had none but the best
experience of the system which has
purchasers in nearly every town in
USA. In his home town, Dixon, there
are more telephones per head of
population than in any other Ameri-
can town. Mr. Bates this
fact to the first class service offered
to subscribers by the staff of his
company.

Mr. Bates, who is a man with
exceptionally wide experience of tele-
phony. has visited telephone companies
in different parts of Europe. but his
main interest he found in L M Erics-
son. Mr. Bates especially enjoyed his
time in the firm’s show room examin-
ing the instruments dating back to
the birth of the telephone.
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C.T.C. on Scandi-
navian Railways

C.T.C. stands for Centralized Traf-
fic Control, which means that all
(rain  movements on a section  are
controlled entirely by signals operated
from a central interlocking plant
common 1o the section.

C.T.C. is now to bhe introduced on
the Swedish and Danish Railways-
in Sweden on the single track section
Ange—Bricke, i Denmark on the
double track section Nyborg—Holm-
strup on the island of Fyn. It is ex-

pected that several advantages will
be _‘:!_;lil!L"tl from the introduction of
C.T.C. Station staffs can be reduced
or entirely ecliminated, the track
system can be utilized more effec-
tively and, tinally, there is an increase
in safety.

LM Ericssons  Signalbolag  this
summer received an order for the
remote control plant for the Swed-
ish system, and later for a similar
piant for the Danish system as well.

There is reason 1o suppose that
these first C.T.C. plants on the Swed-
ish and Danish Railways will soon
be followed by others as a step in
the process of mechanization,

Large Exposure-Clock
for Sun Photography

On June 30th this year the much
advertised total echipse of the sun
took place. being visible within a
nearly 100-mile belt across the south
of Sweden. A number of expeditions
were at work during the eclipse—not
only Swedish, but from Britain, France,
Spain, Italy, Switzerland. Germany,
USA and other countries as well
contingents came to Sweden to study
the phenomenon.

For the expedition sent out by the
Stockholm  Observatory to  Léttorp
in the north of Oland under the lead
ership of Professor Yngve Ohman,

L M Ericsson had made a clock with
an internally illuminated 600 mm dial
with second and minute hands. The
clock was used for the determination
ol exposure times and exposure inter-
vals during the total eclipse, which
lasted 2 '+ minutes—undoubtedly the
shortest time of use so large a clock
has ever had.

The photograph shows Professor
Ohman (behind the clock) demon-
strating the clock to a group including
Hikan Sterky., Director General of
the Telecommunications Administra-

tion.




U.D.C. 621.358.1: 621.395

EDSMAN, S & LAGERHOLM G: Modern Long Life Electron

The present article reports the results of

life tests carried out on long life tubes 18J6 (6J6L), 403B (18AKS) and

404A.

Tubes for Telephony Purposes — Some Experience of Life Tests.

Ericsson Rev. 37 (1954) No. 3 pp. 94—96.
Ericsson Review No. 2, 1954, contained a brief account of the electron

tubes manufactured by S. E. R.

U.D.C. 656.257

U.D.C. 621.395.343.004.5

OHRLING, G G & ERIKSSON, H: Maintenance work and relia-
bility for automatic telephone exchanges with the L M Evicsson 500-
line selector in Stockholm. Ericsson Rev. 31 (1954) No. 3 pp.
70—78.

The article which was published in the Telecommunications Adminis-
tration journal TELE No. 2, 1954, describes the organization and extent
of maintenance done at automatic telephone exchanges with L M Erics-
son's 500-line selectors in Stockholm. The article ends with a comparative
account of the reliability at Stockholm’s inner exchanges at different
periods.

U.D.C. 621.395.743: 621.315.67

SIDENMARK, N: Distribution System with Through-Connected
Basic Load. Ericsson Rev. 31 (1954) No. 3 pp. 79—82.

In Ericsson Review No. 2, 1947, a description was made of a new distri-
bution system with through-connected basic load as applied to urban
telephone networks. Subsequent experiences have proved that the principle
of through-connection may have been carried too far, and the through-
connection system has, therefore, been modified to a certain extent. In
the following paper a short description will be given of such a modified
system.

U.D.C. 621.318.5: 621.395.65

WIBERG, E A: The Multicoil Relay — a New Switching Device.
Ericsson Rev. 31 (1954) No. 3 pp. 83—85.

The multicoil relay RAM 100, the new switching device described in this
article, has been designed to replace a number of simple relays in certain
multi-wire circuits, Thus the multicoil relay eliminates the complicated
labour and heavy costs involved in multiple wiring. Furthermore, the
relay saves space and makes for simplification of equipment.

U.D.C. 681.175.9; 351.754.21
AHLBERG, F: The L M Ericsson Parking Meter. Ericsson Rev, 31
(1954) No. 3 pp. 86—88.
A new type of parking meter has been designed by Division ERGA ol
Telefonaktiebolaget L M Ericsson. In the course of the development at-

tention has been paid to specific Scandinavian requirements and requests
which have been raised from time to time.

1954, It is specially designed for operation in a CTC system to extend

Scandinavia — is that at Odense, which was brought into service in May
from Fredericia to Nyborg, that is to say right across the island of Fyn.

Preliminary tests of all-relay interlocking plants were undertaken by the
Danish State Railways in 1948, These tests were successful from the start.
A rapid development in relay interlocking plants took place in the next
few vears, and the Danish State Railways now build no other types. The
largest interlocking plant hitherto built in Denmark — and, in fact, in

WESSEL-HANSEN, W: All-Relay Interlocking Plant for Danish
State Railways. Ericsson Rev. 31 (1954) No. 3 pp. 89—93.
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