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PREFACE TO THE ENGLISH EDITION.

This volume contains an  unofficial translation  of the official F rench tex t of the proceedings 

of the COMITE CONSULTATIF INTERNATIONAL DES COMMUNICATIONS TELEPHONIQUES A GRANDE

D i s t a n c e  (C.C.I.) a t its P lenary Session in Como, 5 th - i2 th  Septem ber, 1927—w ith  the 

exception of Section V I ; Questions concerning the protection o f  telephone cables against corrosion 

due to electrolysis or to chemical action—which has been p rin ted  as a separate volume.

I n t e r n a t i o n a l  S t a n d a r d  E l e c t r i c  C o r p o r a t i o n .
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Mr. Schulze, Chief Councillor, M ember of the Central A dm inistration of the Germ an Railways, 

Berlin (Germany).
Mr. Thonet, Chief Engineer of the N ational Railw ay Company, Belgium.

3. International Union of Tramways, Local Railways and Public Motor Transport.

Observer.
Mr. J . Peridier, D irector of Studies and  Technical Control to the Jo in t T ransport Company 

for th e  Paris Area. ' .

4. International Union of Manufacturers and Suppliers of Electrical Energy.

Mr. Zangger, H ead  of the Technical D epartm ent of the Central Swiss E lectrical Union.



5r Electrical Engineering Societies,-

Mr. He-ider, E lectro-technical Society, Vienna (Austria).
Mr. ,R. E ttenreich , E lectro-technical Society,-Vienna (Austria).
Mr. Parodi, Consulting Engineer to  the-O rleans Railway Company, Paris (France).
Mr. Peridier, D irector of Studies and  Technical Control of the  T ransport Company jo in tly  

for the Paris area (France).
Mr. de Podoski, Engineer, Polish E lectrical Society, Poland.
Mr. E. Velander, Secretary of the Electro-technical D epartm ent of the  Swedish E lectro-technical 

Society (Sweden).
Mr. Zangger, Swiss Society of Electricians (Switzerland).

Experts from the Private Industry engaged in the construction of telephone material, 
attending the Meetings of the 3rd and 4th Commissions of Assessors.

Mr. Krauskopf, Chief Councillor of P o sts /G erm an  Long-D istance Cable Company (Germany).
Dr. Liischen, Messrs. Pohlm ann, Zastrow  and  Kiipfmuller, Chief Engineers, Messrs. Siemens 

& Halske (Germany).
Doctors Schiirer and Meyer, Messrs. Felten  and  Guilleaume, Carlswerk (Germany).
Doctors Jo rd an  and  Gehrts, The General E lectric ity  Com pany (Germany).
Mr. Cahen, General D irector of the Societe d ’E tudes pour Liaisons Telephoniques. .et Tele­

graphiques a longue distance (France).
Messrs. Gill, Erikson, Catterson, Kaem pf, The In ternational S tan d ard  E lectric Corporation 

(Great Britain).
Messrs. Hannam -Clark, Marris, W erren, Cobden-Turner, The General E lectric Company, L td . 

(Great Britain).
Mr. Street, Messrs. Johnson and Philipps (Great Britain).
'Mr. H arrison, The A utom atic Telephone M anufacturing Company, L td . (Great Britain).
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COMITE CONSULTATIF INTERNATIONAL
DES COMMUNICATIONS TELEPHONIQUES

A GRANDE DISTANCE.

Plenary Session., Como, 5th-i2th September, 1927.

II.—MINUTES OF THE OPENING MEETING.

(5th September, 1927.)

The m eeting opened a t 10 o’clock.
Mr. di Pirro.— Mr. Valensi has ju s t read  to  me a certain  clause of the Regulations, which 

obliges me to  be President for a few seconds. I take the opportun ity  to  express m y great 
pleasure in welcoming you in the nam e of m y M inister, arid to  th an k  you again for agreeing 
to  hold our annual conference here in the country  of A lexander Voltaj to whom we owe an 
instrum ent of our profession— the b a tte ry . You will not have the delights of Paris here; 
you m ust conten t yourselves w ith  the lake, m ountains and scenery, all of which will be 
excellent for your health.

D uring your visit here you will partic ipa te  a t the inauguration of the In terna tional 
Telegraph and  Telephone Conference, which will take  place a t Como on S aturday, 10th 
Septem ber. On th is  occasion the Under-Secretary/ of S tate for Posts, Telegraphs and 
Telephones will have the pleasure of welcoming you. ■

On Sunday, n t h  Septem ber, the solemn com m em oration of the  Centenary of A lexander 
V olta wall take place, to  which Members of the In ternational Electro-technical Commission 
and  of the In ternational Telegraph and Telephone Conference will a ttend . In  this w ay you 
will be in touch w ith men of high culture whom  we wish to  have as neighbours. .

I m ust apologise for any inconveniences in your accom m odation. We have h ad  m uch 
anx iety  on this subject. I have myself m ade a very great effort to  have everyone well 
accom m odated here, b u t there has been an overlapping of conferences, and the search has 
been difficult. I have endeavoured to  arrange for you th e  best possible, no t only because 
it  was m y d u ty  to  do so, b u t also for sentim ental reasons, in view of the  fact th a t  I have 
know n you for some tim e and  th a t  there are betw een us num erous bonds of friendship and 
sym pathy.

Now, I m ust add th a t I  do no t see the  smiling face of Colonel Purves, who has had  to  
a tten d  th e  W ashington Conference. This is a k ind  of treason, b u t we will bear him  no 
grudge, for we shall see him  nex t year. Also, we m iss-our colleague, Mr. S an ta  B arbara, 
representing the  Portuguese Colony, Mozambique, who died re cen tly ; we express our 
condolences to  his fam ily and  his Governm ent.

I hope all will go well w ith  us here, and  desire to express m y wishes for the success of 
our Conference.

Gentlemen, the  few seconds have elapsed, and  I ask you to  elect your President.
Mr. Milon.— I believe th a t I  am  expressing th e  wishes of all the Delegates in thanking  

Mr, di P irro for the welcome given us a t Como— a welcome w orthy  of the great Ita lian  
•nation. Mr. di P irro has ju st said th a t  he reg retted  th a t  he had  no t the delights of Paris to
offer us, bu t, as he himself added, we have m any others : a  beautiful d istrict and  a splendid



situation ; and  we ought to  th an k  Volta, not only for giving us our first working instrum ent, 
b u t also for having lived and  died in  such a beautifu l country.

We have now to elect our President. You all know  Mr. di Pirro, you have a ll'b een  
able to  appreciate his competence and  energy, and  he is one of the m em bers the  m ost in 
touch w ith  our Committee. I propose th a t  we elect him  unanim ously as President of this 
Assembly.

The Assembly agreed to this.resolution w ith applause, and  Mr. di P irro was unanim ously 
elected. . ' . .

Mr. di Pirro.— I th ink  Mr. Milon should have been able to  continue in office as P resident 
as he has so long held it w ith m uch competence and  a u th o r ity ; b u t after this welcome I 
subm it, and I will endeavour to do m y best. Nevertheless, I wish to  rem ind you of one of 
the fundam ental rules of this Assembly, which provides for the possibility of nom inating 
Vice-Presidents, and I ask you to nom inate as V ice-President, specially for questions on 
corrosion, D octor Breisig, and as ‘Vice-President for questions relating to  traffic and operating, 
Mr. Van Em bden.

The Assembly approved by  applause. -

Dr. Breisig.— I th an k  you for your kindness and  I accept th is honour. I will do my 
best to  lead the  w ork on corrosion when this comes under discussion.

Mr. Van Embden.— I thank  you for the confidence w hich you show in me and  I hope 
th a t the  discussions will always take place in the sam e cordial atm osphere. .

Mr. di Pirro.— Finally, I will propose and nom inate an  H onorary  Vice-President. This 
place is due to  our President of the preceding year, Mr. Milon, who will thus occupy a place 
of honour and of rest.

This proposal was received w ith acclam ation.

Mr. Milon..— I  th an k  you for the  honorary  position th a t  you offer me, and  I am  flattered  
to -be  your H onorary  Vice-President, b u t I am sure th a t Messrs. di Pirro, Breisig and  Van 
E m bden will acquit them selves m uch b e tte r th an  I in the tasks in which th ay  have collaborated 
up to the present.

. Mr. di Pirro.— I t  is still necessary to nom inate A ssistant Secretaries, who will assist our 
General Secretary. I propose Messrs. di Pace for traffic and  operating' questions, Mocquart 
for transm ission questions, Collet for corrosion, and  Hubert for the  vocabulary and  experi­
m ents relating to  sim ultaneous and  superim posed telegraphy  and  telephony.

The Assem bly confirmed this proposal.

Mr. di Pirro.— I m ust call your a tten tion  to  the  fundam ental clause of our regulations 
which says th a t the d u ty  of the P lenary  Assembly is to approve, reject or m odify reports 
presented. By th is new procedure the reports presented a t  the  P lenary  Assem bly b y  
Commissions of Assessors {Rapporteurs) (C.R.) will no longer be radically  modified a t the 
p lenary  m eeting, b u t they  will be sent to  the com petent Commission for a fresh exam ination. 
This procedure differs from th a t which was in force last year which enabled reports presented 
to  be modified a t the  plenary  m eeting.

I have also another com m unication to  m ake : m y M inister has arranged for railw ay 
tickets w ith a 50 per cent, reduction for travelling th roughout Ita ly  to  be p u t a t the disposal 
of the Members of the  Committee. There are also a certain  num ber of free tickets for 
attending  ceremonies in honour of Volta, which will tak e  place in Rome. I shall request 
the different delegations to  appoint representatives for these ceremonies, as the A dm inis­
tration., unfortunately , has not tickets available for all the Members.
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Finally, it is desirable th a t  our General Secretary should acquain t us w ith the provisional 
tim e-table th a t  he has draw n up. Perhaps I shall- modify it a little, b u t we will now listen 
to Mr. Valensi and I wall speak later.

Mr. Valensi.—Before p u ttin g  before you the provisional tim e-tab le  w hich, has been 
prepared, allow me to  express in the nam e of the Secretariat the pleasure we feel in seeing 
you here. Allow me also to  express to  the M inister of Communications in the Ita lian  Kingdom, 
to  the  General D irector of Posts, Telegraphs and  Telephones, to Mr. di P irro and  to  all the
officials of the Ita lian  A dm inistration, who have kindly helped in  the p reparation  for this
Conference, the  respectful thanks from  the Secretariat of the C.C.I. who~ found on arrival 
in  Como large and w'ell-equipped premises, no t only for the Conference rooms, b u t also for 
the offices of the Secretariat. I also request Mr. di P irro to express to the Ita lian  A dm inistra­
tion  of the  P.T .T. our g ra titude for its  generous contribution concerning the  expenses of 
the C.C.I. officials for travelling and  their s tay  a t Como. I also wish to  express our thanks 
to the  executive Reception Com mittee who have very  kindly prepared our accom m odation.

Finally, I wish to  propose to  the P lenary  Assembly th a t they  send to-day telegram s of
thanks to  the  Minister of Com munications in the Ita lian  Kingdom, to the General D irector
of Ita lian  Posts and Telegraphs, to  the Mayor of Como and Mr. E. Musa, Engineer, General
Secretary of the Volta Committee. ‘

The Assem bly unanim ously approved.

Mr. di Pirro.— In  accordance w ith  th is suggestion, here is the  te x t of the telegram s which 
are to  be sent :— %

‘ ‘ His Excellency Admiral Costanzo Ciano, Minister of Communications, Rome.

" T h e  In ternational C onsultative C om m ittee ' for Long D istance Communication 
inaugurating the Conference sends your Excellency respectful greetings and  thanks 
for the support given in order th a t  the annual Conference m ay take place in Ita ly ,
the  native land of A. Volta.

" The President, '
" D i P irro .”

‘ ‘ Professor Commandant Pession, Director-General Posts and Telegraphs, Rome.

“ The In ternational C onsultative Committee for Long Distance Com munication 
inaugurating its w ork sends your Excellency greetings, thanking  the A dm inistration 
of Posts and Telegraphs for organising the  Conference a t Como.

. / . << P re s id e ^

" D r  P i r r o . ”

“ To the Honourable Baragiola, the Mayor of Como. .

“ The In ternational C onsultative Committee for Long Distance Com munication 
in itia ting  its work sends sincere thanks to  your Excellency for cordial hosp itality

, offered in this city  where A. V olta was born, and to  whom the Committee gathered 
a t . Como desire to pay  grateful homage.

“ T he P residen t,
"  D i P ir r o .”
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. “ Volta Committee, General Secretary Engineer Musa.

“ The In ternational Consultative Com mittee for Long D istance Com munication 
thanks your Committee for having rendered possible its Conference a t Como; thus

. .honouring the' m em ory of A.' Volta, whose achievem ents will inspire the deliberations.
. - • “ The President,

“  D i  P i r r o . ’ ’

The assembly applauded a t length. ‘

Mr. Valensi.—-A folder containing certain  docum ents will be d istribu ted  to  the  chiefs 
of the delegations.. , .
... The first of these sheets is a provisional tim e-table of the P lenary  Assembly. There are 

no sub-commissions this year, b u t m ore meetings of the P lenary  Assembly, during which 
various questions of the program m e will be discussed. • ' ; .

. These questions can be grouped in three categories :
1. Questions of traffic an d  operating.
2. Questions of protection of cables against corrosion.
3. Transm ission questions (concerning aerial lines and  their cable sections, or 

reference system s for telephone transm ission).
The provisional tim e-table provides three kinds of meetings for the P lenary  Assembly : 

m eetings reserved for traffic and operating questions, m eetings relating to pro tection of 
cables, and m eetings reserved for transm ission questions.

In  addition, a conference of the delegation chiefs has been arranged for Saturday , 
10th Septem ber, to  examine the m anagem ent report and the budget rep o rt; bu t, as Mr. 
di P irro has announced, the inaugural m eeting of the Conference of Telegraph and  Telephone
technical experts being arranged for th is day, it will be necessary to  m ake a m odification
in the provisional tim e-table. Perhaps the questions on corrosion could be discussed by  the 
P lenary  Assembly in four meetings only; in this case the conference of the delegation chiefs 
could take place on Friday, gth Septem ber, a t 4 p.m. (in place of the fifth m eeting on cable 
pro tection which had  been planned).

However, this provisional tim e-table is a suggestion; it is for the P lenary  Assem bly to 
allocate the use of its own time.

The second sheet in the folder given to  the  delegation chiefs refers to  the m eetings of 
the  Commissions of Assessors. The sub-commissions having been cancelled, as the P resident 
rem arked ju st now, the Commissions of Assessors have replaced them  and are a t the 
disposal of the P lenary  Assembly in order to  m odify any of the tex t which m ay not be 
approved by the P lenary Assembly.

The meetings of the P lenary Assembly will be of an explanatory  nature , where the 
principal assessors will subm it to all the A dm inistrations the work of the  Commissions 
of Assessors. As there are m any A dm inistrations who do no t take p a r t in these Com­
missions, it is possible th a t their delegates m ay present some new objections or observations. 
In  th is case, those no t having the same point of view as the Assessors will be inv ited  to  be 
present a t some additional meetings of the Commissions of Assessors, in the  course of which, 
agreem ent being reached, it will be necessary to  have a new tex t which w ill 'b e  referred to 
a t  the nex t m eeting of the P lenary  Assembly.

In  addition to  the Commissions of Assessors, form ed in 1926, the m eeting of a.M ixed 
Commission (Commission Mixte) has been planned which is for experim ents re la ting  to 
sim ultaneous or superimposed telephony and telegraphy. This Mixed Telegraph and  Tele­
phone Commission will undertake to exam ine and, if convenient, prepare, a program m e of
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experim ents to enable the num erical d a ta  to  be verified which is contained in the recom m en­
dation relating to, superim posed or sim ultaneous telegraphy and telephony in the same cable. 
This recom m endation-w as issued bo th  a t the G.G.I. for Telephony and a t the  C.C.I. for 
Telegraphy.

Finally, on Friday, 9 th  Septem ber, from  3 p.m. to  5 p.m., a Commission will m eet for 
the  Telephone Vocabulary. This Commission will specify the m ethod of work which will 
enable the final tex t of the  V ocabulary of Telephone Expressions to  be draw n up on the 
basis of the d raft - vocabulary  recently  sent by  the Secretariat 'to all the A dm inistrations of 
th e  C.C.I.

The th ird  item  of the  file handed  to the delegation chiefs is the list of questions to  be 
discussed which was sent to  all the  A dm inistrations last Ju ly .

The fou rth  item  is a notice requesting the delegation chiefs to send to the Secretariat 
the  official list of nam es and  titles of m embers of their respective delegations, so th a t  the 
correct list of the  delegates m ay be m ade out in the final report of the P lenary Assembly.

N ext, the folder also contains a note requesting each delegation, chief to  indicate 
the nam es of delegates in his delegation m ost particu larly  in terested  in questions relating 
to  traffic and operating, pro tection  of cables, transm ission questions, or questions relating 
to  the Vocabulary. F u rther, the  delegation chiefs for Austria, Denm ark, I ta ly  and  Czecho­
slovakia are requested  to  appoin t some telephone experts who will m eet w ith the telegraph 
experts already appointed by  the Telegraph A dm inistrations of Germany, G reat B ritain , 
Holland, Sweden and  Switzerland, relative to the previous decisions, of the. .Telephone and 
Telegraph Committees.

Finally, the  file handed  to  the .delegation chiefs contains the  A dm inistration R eport of 
1927, which gives the  official account of the activ ity  of the  In ternational -Consultative 
Com mittee since the  last P lenary  Assembly of Paris, 1926, as .well as a  report on the budget.. 
These two reports should form  the  subject of a discussion betw een the delegation chiels during 
the m eeting which will take place on Friday, 9 th  September, a t 4 p.m.

On the suggestion of Dr. Breisig, chief of the  Germ an Delegation, the Assembly s ta rted  
a discussion on the  subject of experts from  private industrial companies attend ing  the 
m eetings of the  P lenary  Assembly, particu larly  meetings devoted to  transm ission questions.

A t the  end of th is discussion it was decided by- th irteen  votes to  four th a t the  ruling of 
th e  C.C.I. (W hite Book, page 41, English translation,, page 6), should be stric tly  adhered 
to, th a t  is, th a t  experts from  p rivate  industrial companies for construction of telephone 
m ateria l m ay n o t a tten d  m eetings of the  P lenary  Assembly.

Nevertheless, as an  exceptional case, each delegation a t the 1927 P lenary  Assem bly a t 
Como would be able to  co-opt one expert only from the p rivate  industry.

Concerning the organisations that, are grouped together as a S ta te  A dm inistration and 
the  industrial firms who m anufacture telephone m aterial, the  P lenary  Assembly considers 
th a t  it is the d u ty  of such a S ta te  A dm inistration to  decide, if it  -is desirable, that, one 
representative of such an organisation m ay be a m em ber o f ' the delegation of th is 
A dm inistration to the C.C.I. as an official delegate.

T lie  m eeting closed a t 11.30 a.m.



COMITE GONSULTATIF INTERNATIONAL
DES COMMUNICATIONS TELEPHONIQUES

A GRANDE DISTANCE.

Plenary Session, Como, $th~i2th September, 1927.

III.— QUESTIONS OF GENERAL ORGANISATION.

Distribution of Expenses incurred in the Operations of the Permanent Secretariat.*

The expenses incurred by the w ork of the Secretariat will be divided between the 
partic ipa ting  countries in accordance w ith  the following table, in conform ity w ith th a t 
adopted by  the Universal Telegraph U nion in 1925 :—  .
F irs t Class . . . .  Germ any, France, G reat B ritain , I ta ly  an d  U nion of Soviet-

Socialist Republics.
.Second Class . .  . .  Spain and  Poland.
T h ird  Class . .  . .  Belgium, F inland, Norway, H olland, Roum ania, Kingdom  of Serbs,

Croats an d  S lovenes/Sw eden and  Czecho-Slovakia.
F o u rth  Class . .  . .  Austria, D enm ark, H ungary and  Switzerland.
F ifth  Class . .  ■.. Esthonia, Latvia, L ithuania and  Portugal.
S ixth Class . .  . . Luxem bourg and  Mozambique.

The nations in the first class shall each pay  25 u n its ; those of the second class 20 u n its ; 
those of the th ird  class 15 u n its ; those of the  fourth  class 10 u n its ; those of the  fifth class 
5 -units, and those-of the six th  class 3 units. ■

The contributing shares will be paid  in advance on the 1st of J a n u a ry  of each year by  
cheque or warrant- [virement de compte); in gold francs.

The to ta l annual expenditure shall no t exceed 100,000 gold francs.

Vocabulary of Expressions used in Telephony.

The In ternational Consultative Com mittee— ■

Considering :—
T h at the publication of the Official Vocabulary of expressions used in Telephony should 

b e 'undertaken in the shortest tim e possible.
T h a t i t  is convenient in the  first place to  have the draft V ocabulary already draw n up 

revised by  the A dm inistration interested.
T h a t this w ork of revision will not be able to be com pleted and  classified before the nex t 

P lenary  Assembly.
T h a t only a t  this tim e can the form and conditions which the  publication of the final 

tex t is to  take be decided.

* This te x t replaces th a t  ap p ea rin g  u n d er th e  sam e title  on  page 43 of th e  W h ite  B ook (C.C.I., 1926), 
page 8, E nglish  tran sla tio n .
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U nanim ously advises :—  ................... '
T h at the m ethod to be. followed for the  revision of the d raft V ocabulary m ay be fixed 

as follows :—
The d raft V ocabulary of Expressions used in Telephony which has been sent by the 

Secretariat to  all A dm inistrations attending  the In ternational Consultative Committee will 
undergo detailed revision in each country.

For this revision each A dm inistration will be assured of the collaboration of organisations 
or experts whom th ey  m ay consider necessary to  consult. -W hatever the particular m ethod
adopted, this revision, when in the form sent to the Secretariat, will be considered as the
final form in their own language from  the countries interested.

The draft V ocabulary thus revised will be re turned  to  the General Secretary. In  their 
rep ly  each A dm inistration will s ta te  in  p a r tic u la r :—

(a) The expressions appearing in the present d raft which it proposes to cancel, 
either because these expressions do no t belong exclusively to the subject of telephony 
or because they  have no particu lar telephonic m eaning in their own language.

(b) Expressions abou t which a doubt arises in m aking the exact French term  
correspond w ith  the  language under consideration and when th is French term  should 
have a more com plete or m ore explicit definition. The A dm inistration will suggest 
a t the sam e tim e (and subject to la te r explanations), if necessary by drawing or 
diagram , the term  which appears to  them  to  correspond best w ith the French term .

(c) Expressions n o t appearing in the present, d raft and  which, on the advice of 
the A dm inistration interested, ought to  be incorporated in This draft.

These expressions will be accom panied by  a  definition as accurate as possible.
This work of revision will, be undertaken—

(a) b y  the  German, French, B ritish and Swedish A dm inistrations, whose languages 
already appear in the  d ra ft V ocabulary ;

(b) by  the Spanish, Ita lian  and  Union of Soviet-Socialist Republics, who will 
complete th is d ra ft in th e ir respective languages.

The other A dm inistrations are invited  to  study  the draft V ocabulary which has been 
subm itted  to  them , and  will be able, if they  so desire, to  include in it the corresponding term s 
of their own language.

The draft V ocabulary thus revised should reach the Secretariat before i s t  March, 1928, 
in order th a t  the la tte r  m ay collate the replies and prepare in good tim e a revised d raft 
V ocabulary for the nex t P lenary  Assembly. Replies received after th is date cannot be taken  
in to  consideration during th is Assembly.

This P lenary  Assembly will have to determ ine the m ethod according to which the final 
tex t of the  official V ocabulary will be prepared, also the form in which it will be presented 
and  the organisation or com pany en trusted  w ith  the work of editing it,

It. will specially decide if th is te x t .c a n .b e  incprporated, partia lly  or wholly, w ith the 
E lectro-technical V ocabulary of the In ternational E lectro-technical Commission, or if, on the 
contrary , it shall form  the  subject of a separate publication.

Permanent Staff Regulations for the Secretariat of the International Consultative Committee^
for Long Distance Communication.

The In ternational Consultative Com mittee is exam ining this question, which will form 
the subject of a discussion during the P lenary  Assembly of 1928.. ' .
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COMITE CONSULTATIF INTERNATIONAL
DES COMMUNICATIONS TELEPHONIQUES

A GRANDE DISTANCE.

Plenary Session, Como, September 5th-12th, 1927.

IV.— QUESTIONS CONCERNING TRANSMISSION, MAINTENANCE AND 
. . , SUPERVISION OF LINES AND INSTALLATIONS.

A.a.2.

Practical limits of Transmission Equivalents.

The In ternational Consultative Com m ittee—

Unanim ously advises* :—
' (i) T h a t 'i t ' i s  desirable the transm ission equivalent betw een two subscribers involved 

in an in ternational com m unication shall no t exceed 3-3 nepers or 29 decibels.
(2) T h a t transm ission equivalent of the  in terna tional circuit, including the line tran s­

formers, shall n o t exceed 1-3 neper or 11 *3 decibels.
(3) T h a t the to ta l losses occurring between the subscriber and the term inals of the input 

transform er of the in ternational circuit shall no t ordinarily exceed 1 neper or 8-6  decibels, 
in order th a t  any  subscriber in one coun try  m ay be connected to  any  subscriber in another 
country,

The losses due to  secondary long distance lines, in term ediate offices, auxiliary apparatus 
connected in series or in shunt and the subscriber's loop shall be included in the  to ta l losses 
occurring between the subscriber and the term inals of the in p u t transform er of the in ter­
national line.

The above losses do not include b a tte ry  supply losses.
N o t e . — W hen the S tandard  Reference System  which; has been adop ted  is avail­

able, it will be necessary to  define the  transm ission equivalent of the entire circuit 
between the subscriber and the term inals of the input transform er of the in ternational 
line. .

(4) T h a t the m axim um  value allowable for transm ission loss a t a junction point on an 
in ternational line caused by signalling or control apparatus (electro-magnets, resistances, 
condensers, keys, m onitoring receivers and office cabling in the toll exchange) shall no t 
exceed 0-2 neper or 1-7 decibel in the frequency range 300-2,500 p.p.s., estim ating the 
losses due to  signalling apparatus a t approxim ately 0-05 neper or 0-43 decibel, those due 
to control apparatus a t approxim ately 0-09 neper or 0-77 decibel, and to  office cabling in 
the toll exchange a t approxim ately 0-06 neper or 0*51 decibel.

* These recom m endations replace those appearing  u n d er th e  sam e head ing  on page 68 of th e  W hite  
Boole (C.C.I., 1926), E nglish  T ransla tion , page 29. t t
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GENERAL CONDITIONS TO BE FULFILLED BY OPEN-WIRE LINES USED 
FOR INTERNATIONAL COMMUNICATIONS. -

A.d.I.
Setting up of Opeh-wire Lines*.

The C.C.I.—  ' .

C o n s i d e r i n g :
T h a t the setting  up of in ternational telephone com m unications over long distance 

necessitates a t  present in certain  countries the use of open-wire lines..
T h a t the  greatest efficiency of these lines will be obtained if phan tom  circuits are used 

and, in addition, repeaters and  also Carrier systems. • ;
T h a t in order to  ensure satisfactory  operation of these various arrangem ents as well 

as to  avoid the in troduction  of losses due to  reflection, it is essential th a t  the circuits should 
be balanced and th a t  the electrical constants should be uniform ly distribu ted  over the  whole 
length  of the  lines betw een two repeater stations.

T h at it is very im portan t to  construct the open-wire lines in such a w ay as to  ensure 
continu ity  of service and  satisfactory  operation.

T h a t it is not possible to  give general and  perm anent definitions of the geometric or 
m echanical constants of th e  lines, since the  choice of these constants depends not only on 
the electrical characteristics b u t also on economic factors which m ay vary  from  tim e to  
tim e an d  from  country  to  country.

U nanim ously recom m ends :—
(a) Concerning the  m echanical qualities, of the open-wire lines :

(1) T h at for the  construction of long open-wire lines for in ternational service 
conductors of a t  least 3 mm. diam eter and  having a sufficiently high mechanical 
resistance to  reduce th e  chances of breaking to  a m inim um  shall be employed.

(2) T h at the  streng th  of th e  pole line shall be great enough to  w ith stan d  w ith 
as great a m argin of safety  as possible the greatest load caused by wind, frost or snow.

(b) Concerning the electrical qualities of the open-wire lines :
(1) T h at the conductors shall be of copper or of an alloy of copper the conductiv ity  

of which shall no t differ from  th a t  of high conductivity  copper by  more th an  10 per 
cent., or of a m etal or alloy which has the same advantages and  satisfies the  conditions, 
m entioned above.

(2) T h at in a section of line between two successive repeaters or between a  
repeater s ta tion  and the neighbouring term inal station, the m etal, the  diam eter of, and 
the  distance between, the  conductors of a long distance telephone circuit shall rem ain 
the  same in order to  assure a satisfactory degree of regularity  (see Appendices 1 a, 1 b, 
1 c and  id). In  order to ensure satisfactory regularity, the deviation of the impedance 
(as a function of the  frequency) from the  m ean curve shall not exceed 5 per cent. This 
deviation shall be calculated in accordance w ith the definition in the W hite Book, 
page 151, English Translation, page 99.

(3) T h at all j oints on an  open-wire line shall be m ade in such a w ay as no t to 
introduce variable resistance.

* These recom m endations rep lace those  concerning th e  estab lishm en t of open-w ire lines on pages 93-94
of th e  W hite  Book, E ng lish  T ransla tion , page 45-.



(4) T h a t in any section of line between repeater stations Or betw een a repeater 
sta tion  and  the  neighbouring, term inal Station, the resistance unbalance of th e  two 
wires of any pair m easured w ith  d irect curren t shall no t be greater th an  2 ohms.

(5) T h a t in order to avoid trouble due to  cross-talk or interference from  heavy 
curren t or high-tension power lines or from  telegraph circuits, long distance in te r­
national telephone circuits shall have transpositions or ro tations so m ade th a t the 
length over which neutralisation betw een any  two of these circuits is com plete shall 
be less th an  100 km. In  the case of carrier system s or interference from  heavy curren t 
or high-tension power lines or parallels w ith telegraph circuits it m ay be advisable 
to reduce the length of the “ barre l.”

(6) T h at so far as concerns dangers and  operating troubles due to  heavy  curren t 
or high-tension power lines, the telephone circuits shall satisfy the conditions indicated  
in the " Guiding Principles concerning measures to  be taken® in order to  protect 
telephone lines against the d isturbing influences of heavy curren t or high-tension 
power lines,” published by  the C.C.I. (Paris, 1926).-

(7) T h at the insulation resistance of each wire from  earth  shall no t fall below 
the value of 1 megohm per km ., which experience in several countries has shown to 
be a practicable value for norm al conditions of hum idity , the m aintenance of this 
insulation resistance being, possible b y  the use of double-groove insulators of suitable 
design. This value m ay be decreased in exceptionally dam p districts.

(8) T h at the transm ission equivalent of the line between two successive repeater 
stations or' between a repeater s ta tio n  and  the neighbouring term inal s ta tio n  shall not 
exceed i*6 neper or 13-9 decibels.

(9) The circuits shall be b rought out to  testing  points in accordance w ith  the 
recom m endations of the C.C.I. in th e  W hite Book, page 100 (“ Testing, points on 
in ternational circuits ” ), English Translation, page 53.

A.d.3.
General conditions to be fulfilled by sections of cable inserted in open-wire lines so 

far as loss of efficiency and impedance irregularities are concerned.*

The In terna tional Consultative C om m ittee^- 

Considering :—
T h a t on m ixed lines—th a t is to  say, those com prising b o th  open-wire lines and  cable 

sections—it is difficult to  obtain stable and  efficient operation of the rep ea te rs ;
T h a t there are always reflection losses a t the  junction of lines having different charac­

teristics which reduce the to ta l efficiency of the c irc u it; th a t  the insertion of heterogeneous 
sections, even of very short length (through tunnels, passing through large towns, etc.) in 
telephone lines is, according to experience gained by  certain  countries represented  on the 
In ternational C onsultative Committee, of such a n a tu re  as seriously to  interfere w ith  the 
developm ent of long distance telephony owing to  disturbances affecting th e  operation of 
th e  repeaters and  high-frequency telephone system s; th a t  it is, therefore, advisable to  avoid 
th is procedure except where it is impossible to  do otherw ise;

T hat, nevertheless, certain cases of th is k ind m ay involve the necessity for such practices, 
bu t th a t  it would then  be best to  take special p recau tio n s;

* T his replaces th e  recom m endation  en titled  "  G eneral recom m endations concern ing  m ixed  lilies ” 
(W hite Book, C .C.I., 1926, page 97), E nglish  T ransla tion , page 49.
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U nanim ously a d v is e s —
(1) T hat, so far as possible, it is desirable to  avoid the  use of m ixed lines for in ternational 

long-distance telephony. ...................
(2) T h a t if it is impossible to  avoid m ixed lines, efforts should be m ade.to  reduce reflection 

effects as m uch as possible by  using, for example, • K rarup  loaded cable or cable loaded 
according to  th e  rules set out below for the  construc tion . and loading of cable inserted  in 
open-wire lines.

Rules for the Construction and Loading of Cables inserted in Open-wire Lines.,

The C.C.I.—

U nanim ously advises :—
(1) T h a t any  section of cable longer th an  100 m etres which is inserted in an  open-wire 

line should be constructed  specialty to  satisfy  the  -following conditions :—
Z  — Z

(2) T h at the  difference 2 ^  between th e  im pedance Z x of a section of m ixed line
i ' l  "f Z 2

between repeater stations or between a repeater sta tion  and  the adjacent term inal station, 
and the  im pedance of a homogeneous open-wire section or of the balancing netw ork, shall 
no t exceed 5 per cent, (measured from  the  ends of the section) for any  frequency between 
300 and  2,500 p.p.s.

This condition can be satisfied, according to  the  length and num ber of in term ediate 
cables, b y  the  use of K rarup  cables or light loaded cables (see (4) below) or b y  m edium  loaded 
cables term inated  by  netw orks designed to  ad ap t the impedances of cable and  open-wire 
line (see (5) below).

(3) T h at the  electrical characteristics of a cable inserted in an  open-wire line should be 
such th a t—

R  I  C
=  -j- — where R v L x and  Cx represent the  resistance, inductance and. capacity

of the cable, and  R, L  and  C the corresponding values for the open-wire line. The leakance 
is not considered as its effect is very sm all and  variable.

(4) T h a t for sections of cable there should be used—
Either K rarup  loaded cables—-notably for one or more short sections of cable in 

the  same circuit—whose electrical characteristics R, L  and C conform to  the conditions 
given in Section 3 ;

Or cables loaded so th a t  the electrical characteristics R, L  and  C conform  to  the  
conditions given in Section 3, and  having a cut--off frequency such th a t  the conditions 
given in Section 2 are m et.

If there are several sections of cable in the  same open-wire circuit, th e  lim iting frequency 
of the  different cable sections shall be increased in order to  fulfil the conditions given in 
Section 2.

(5) T h at where very long cables are inserted in the line, economic consideration m ay be 
given to  the  use of m edium  loaded cable term inated  a t each end by a “ Supplem entary 
B alancing N etw ork ,” designed to  ad ap t the  im pedance of the  cable to  th a t  of the open-wire 
line w ithin th e  lim its of the frequencies to  be transm itted , w ith lower balance lim its th an  
allowed in paragraph  (2) above.

This proceeding will avoid difficulties in certain  cases.



(6) In  the. Appendices 2 and  3 details are given of tw o m ethods of calculating th e  d a ta  
of K rarup  loaded cables (or lum p loaded cables) which m ay or m ay not be fitted  w ith  supple­
m entary  balancing networks designed to  ad ap t the cable and  open-wire im pedances in order 
to  ensure, th a t  the conditions outlined above are met.. ■

(7) The foregoing notes do not apply  to  circuits for use w ith  carrier currents. U nder­
ground sections should be avoided as. far as possible on such circuits, b u t when, inevitable 
th ey  should be specially designed.

(8) Appendices 2 and 3 are applicable also to  sections of cable inserted in existing open- 
wire lines.



, Appendix  i a
V a r ia t io n  in  t h e  I m p e d a n c e  o f  a Cir c u it  m a d e  u p  

o f  O p e n -W ir e  L in e s  o f  d if f e r e n t  Co n s t r u c t io n .
- D i s t a n c e  o f  J u n c t i o n  P o i n t  E q u i v a l e n t  t o  

P i  =  0 - 6  N E P E R .

Diam eter of Conductors' : d x, d 2.
Distance of Conductors : a1( a 2. •

I.-—d1= d 2 =  3m m  a1 =  30C.m........ a2 =  40cm.
II .— d, =  3m m.........d 2= 4 m m  a1 =  a2 =  30cm.

III.— d2 =  3m m........ d 2= 4 m m __ a1= 50cm  a2 =  30cm.

Appendix it
I m p e d a n c e  o f  a Cir c u it  m a d e  u p  o f  T w o  O p e n  

W ir e  L in e s  o f  3 a n d  4 m p i. r e s p e c t iv e l y ;]
D is t a n c e  o f  J u n c t io n  P o in t  e q u iv a l e n t  to

P i  —  o  - 6  N E P E R .

. R e a l  Co m p o n e n t ..

z  cos 4  ’ ■ • -

Appendix  1 b. 
D is t a n c e  o f  J u n c t io n  P o in t  e q u iv a l e n t  to

P ' l  = 0 - 1  N E P E R .
A

Appendix id.  
{continuation of Appendix  1 c). 

I m a g in a r y  Co m p o n e n t .
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A P PE N D IX  2.

NOTES B Y -MESSRS.--SIEMENS AND HALSKE (CENTRAL LABORATORIES) ON THE 
INSERTION OF A SECTION OF CABLE IN AN OPEN-WIRE LINE.

In  the following notes is described an investigation which has been m ade as to  the 
m ethods to be adopted for connecting open-wire lines to  cable circuits w ith -a m inim um  
reflection effect a t the  junction.

Fig. i  shows the theoretical impedance curves for an  open-wire line ' (Curve i) and a 
loaded cable (Curve 2), bo th  the real [Z cos </>) and  im aginary (Z  sin </>) com ponents being 
shown. The calculations are m ade as described below.

CJ

I.— CALCULATION OF KILOMETRIC CONSTANTS.
•Let R, L, K  and 'G be the constants of the  aerial line (Curve 1) or of the cable (Curve 2); 

a t the low "and m iddle frequencies the im pedances will agree if
R i
L i

Ro G9
L, K 2

(2 )

<11

h  =  h
K i K*

If equation (1) is satisfied the two im pedance frequency curves will have the same shape, 
and  if equation (2) is satisfied the absolute values of th e  im pedance will be the  same.

Although perfect agreem ent can be obtained a t th e  low frequencies, increasing dis­
crepancies appear a t th e  higher frequencies due -to -the fact -that -the cable is lum p-loaded 
(see Figs. 1 and  2).

The smallest discrepancies are obtained i t  the  error m ade in reproducing the  im pedance 
of the  ’open-wire line be know n and  if the  constants of the  cable 'are so chosen th a t  th is
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error is equal .to A for the highest frequencies to  be transm itted , .and to  — A for the  lowest 
frequencies.

This is equivalent to  .saying th a t  th e  inductance of the  cable should be 2 A belowT th a t  
ind icated  by  equation (2). ,.

E quation  (2) would thus become—

£  ;
In  practice the capacity  K 2 and  the leakance G2 of the cable are known. E quations (1) 

and  (3) thus allow the resistance R 2 an d  the inductance per kilom etre of the cable to  be 
calculated from  the  known constants of the open-wire line.

Solving equations (1) and  (3) we obtain— • 1

 ̂ I  ^   - ( 4 )

=  | l ( x  - 2  A) (5)

The constants of usual types of open-wire line (3 mm. bronze) and cable are as follows :—

Open Wire.
R 1 =  5 • 4 ohms per km.
L x — 2-0  mh. per km.
K x =  o -006 nF.  per km. - 
G1 =  1 • 0 micromh. per km.

Cable.
R 2 I to be calculated from  equations (4) 
L 2 )  and (5).
K 2 =  0- 036 / tF .p e r  km.
G2 =  0 • 6 micromh. per km.

Given th a t  the  m axim um  permissible value" for the error in im pedance is A =  0-05, it 
will be seen from  equations (4) and  (5) th a t.:

R 2 =  27-4 ohms per km.
L 2 — io - 8 mh. per km.

In  order to  find the inductance per km. to  be added by  means of loading coils, and  the 
conductor resistance, it is necessary to  su b trac t from  the above values the inductance of the 
conductors (o • 8 mh.) and  the; effective resistance of the  loading coils. In  view of the  low 
inductance in th is  case the  tim e constan t T  is of the order of o -o i. Thus, in calculating R 2,

it  is necessary to  su b trac t ^  =  i - i  ohms, thereby  obtaining—

R esistance per km. of cable conductors . .  . . .  ... 26-3 ohms.
Inductance per km. of loading coil . .  . .  . . . .  10 • o mh.

The tab le given below shows the re lation betw een the  resistance per km . and the  diam eter 
of cable conductors.

D iam eter of C onductors.

0 -9 .m m ................... 55- 6
1 -o m m . 4 5 -o
1 • 1 m m . 36-2
1-2 m m . 3 i -3
x -3 mm . 26-6
1 -4 m m . 23-0
1-5 mm . 20-0

R esistance in  ohm s per km .
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II.— CALCULATION OF THE ERROR A MADE IN THE MATCHING OF 
THE IMPEDANCE OF THE LINE.

In  addition to  the  different im pedances of different types of open-wire lines there are
o ther causes of the errors m ade in m atching. These a r e :—■

(1) T h a t the cable is lum p-loaded and  th a t, consequently, its im pedance increases a t 
the higher frequencies.

(2) T h at the  loading coil spacing departs in practice from  the  nom inal theoretical value.
(3) -That the. actual .cable conductor resistance does no t correspond exactly  w ith  the 

theoretical.

1. Imperfections in Matching due to Errors in Resistance and Inductance.

An error A^ in the resistance R 2 from  the theoretical value of resistance an d  an  error
AJy in the  inductance L 2 from  the theoretical value of inductance cause an  error in im pedance 
m atching w hich is given by  the  form ula —

A ? ^  i(^A £   •••(6)

I t  is seen- th a t AL determ ines the  real p a r t  of th e  im pedance and  AR the  im aginary
part.

For R  and  L  the constants of either cable or open-wire line m ay be taken, for equation (1)
R

shows th a t  for both  cases the  ra tio  — is approxim ately the  same. In  order th a t  the

im pedance error a t the lower lim it (oq =  2000) of frequencies tran sm itted  should no t be
greater th an  5 per cent., AR m ust no t be greater th an  7 -4  per cent.

2. Errors in matching due to the Cable being Lump-Loaded.

L et S represent the loading spacing.
The error in m atching for the  higher lim it co2 of th e  range in which d istortion  is 

com pensated is given approxim ately  by  :—

A =  i 2 i f 2 ( ^ p ) 2  .............   : . . . ( 7)

from  which m ay be derived the spacing corresponding to  a given error in im pedance m atching.

s  =   •' (8)

If L 2 — io -8  mh., K 2 =  0-036 jiiF, an d  a>2 =  15,000, th e  following table of loading coil 
spacings m ay be drawn up :—

A  ............................................. 0 -OI 0-02 0-03 0 6 Cn

0H 
1

0

0-15

5  (Km.) ............................................ 1-36 i -93 2-35 3 ' ° 4 4.3O 5-27

o)0 (Cut-off F requency) 75,000 53 ,000 44,000 34,ooo 24,000 19,000

An error in m atching of the order of 5 per cent, appearing allowable, a suitable loading 
would consist of 30 mh. coils a t intervals of 3 km.
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3- Errors in Matching due to Inaccuracies in Loading Spacing from Theoretical Value.
If  no loading coils o ther th an  30 mh. were used it would only be possible to  load cables

having lengths of 3, 6, 9 /e tc . ,  km . : ■
For in term ediate lengths {e.g., 71 km.) a 15 ' mh. coil m ust be used as well /  in such

a case th e  coils would be spaced as shown in Fig. 2.
3 0  m h.  3 0  m h.  15 m h.

 ^ w m i i m j m r   y in”

7 * 5  km.

• F i g .- 2 .

In  general, the  following m ethod is followed :—  • ■
Let I be the lengths of the  cable in km . an d  L  (10 mh.) the calculated coil inductance. 

The coil having the  lowest inductance being a 15 mh. coil, the num ber n  of such coils for

th is cable would be n — I — .
*5

Since n  can only be a whole num ber, the  nearest whole num ber n 0 will be taken. Then 
all th e  loading coil spacings will be m ade e q u a l: instead of two coils of 15 mh. it is more 
convenient to  use a 30 mh. coil a t double th e  spacing.

If n  is not a whole num ber the actual spacing will differ from  the theoretical spacing, 
an d  there will be an  error in reproduction—

n  — n
(9)

U nder the m ost unfavourable conditions n — n Q — thus As decreases as the  num ber 
of coils increases.

Fig. 3 shows the  value As p lo tted  against cable length for the  cable being' considered. 
(D iam eter of cable conductor 1 -4  mm. Z,2 — 10 mh. per km.) . .

F i g .  3. 
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The 'error ,AS becomes zero Tor all leng ths which are m ultiples .of 1-5 k m .; for 
Sinall lengths it becomes quite large.

Since the  errors in m atching Az (equation 6 for the inductance and  the  resistance), 
A (equation 7 for the  lum p-loading effect) an d  As (equation 9 for the  loading spacing) are 
additive, As should not exceed 2 per cent. Fig. 2 shows th a t  if 30 and  15 mb.. coils are used 
it will only be on .cables longer th an  18. km . F or shorter lengths condensers m ust be used 
in order to  bring the electrical .length of the cable to  a  m ultiple of 1 - 5 km.

F urther, the necessity for using condensers depends on the  a tten u a tio n  b betw een the 
junction  point of cable and  open wire and  the  repeater station , for the  reflected curren t 
(echoes) are a tten u a ted  by  an am ount e ~ 26 before reaching the repeater station, and  it is 
only these currents which have effect on the possibility of balancing the  line exactly.

L et A  and B  represent two successive repeater stations, and  CB  the  len g th  of line to  be 
carried th rough a cable.

b
4 \ \  vvY Y vvvivnnra
C B

F ig . 4 .

‘ F rom  equation (9) the error in m atching which is effective a t B  is—

•A, = -  2b (10 )

Condensers m ust be used if As thus calculated comes out to  more th an  0-02. Conse­
quently  condensers will have to  be applied where the cable lengths are I — (4 • 8 +  5 • 7) and  
( 6 - 5 +  6-9) km.

If between the cable and the repeater sta tion  there is an open-wire line of a tten u a tio n  b, 
condensers will be necessary for the following lengths (expressed in km.) :—■

b between. 0 and  0-2 . b betw een 0 • 2 and  0 • 4. b betw een 0 -4  and  o-6 . b betw een  0 • 6 and  0 • 8.

4 ' 7-  5 - 8 4 - 8 -  5 -7 4 ' 9- 5 ' 5 5 ' 1- 5 ' 3
6 - 2 -  7-2 6 -4 -  7-1 6 • 5 -6  • 9
7 -8 -  8 -6 8 -o -  8 -5 . 8 -2 -8 •3
9 .4 -1 0 -1 9 - 5 -  9 -9

10-9—11-5 11•1—11-3
12 -5 -13 -0
14 -0 -14 -4
15-6 -15 -8
17-2 -17-3

r

The cable would be loaded in accordance w ith th e  following scheme :—

(a) Up to  4-5 km . use a K rarup  loaded cable (see curve of characteristic 
im pedance on page 32).
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(b) F o r lengths from  4*5— 18 km . 15 mh. coils should he used, spaced evenly. 
Two successive 15 mh. coils m ay he replaced by  a single 30 mh. coil a t double the 
spacing. According to  the attenuation  of th e  dine from the  junction point of cable 
and  open wire and  the repeater station, condensers m ust be used for different lengths 
of cable (see tab le above). ' .

(c) F o r lengths between 18 and  36 km. the loading will be as. for (b) b u t w ithout 
condensers.

(d) F or lengths above 36 km . 30 mh. coils will be used regularly spaced.

III.—-CABLE INSERTED IN OPEN-WIRE LINES AND PROVIDED WITH 
IMPEDANCE-TRANSFORMING NETWORKS.

-O

Open-wire ^
line \ Ki

La

U l o j j

n m n n

- o

Cable

-O -O

F ig . 1.

If between th e  loaded cable and  the  open-wire line a transform afion netw ork (see Fig. 1) 
is used the cable m ay, for an  allowable error in m atching, have a lower cut-off frequency th an  
is used norm ally. The construction of the cable is thus more economical.. The netw ork 
(Fig. 1 ) .allows the increase in im pedance of the loaded cable to  be neutralised over a wide 
frequency range in such a m anner th a t  the im pedance of the cable approxim ates to  th a t of 
the open-wire line. If it is desired, for example, th a t  the two impedances be equal to w ithin 
2 per cent., it is possible to  reduce th e  cut-off frequency of the  cable to  a value which is 25 per 
cent, above the highest frequency to  be transm itted . Taking this la tte r  frequency as 
a) =  15,000, a cut-off frequency for the  cable of a>0 — 18,800 is arrived at.

If S represents the  loading spacing, C2 the  cable capacity  per un it length and  L 2 the 
effective inductance per km ., th en  K x, K % and  L z of the  netw ork are—

L 3 =  0-775 L 2-S.
K x — 0-340 C2-S.
K 2 =---- 0-423 C2*S. ■ '

K x and  K 2 are represented, w ith in  the lim its of possibility, by  lengths of the  cable to  
be loaded. The values of loading spacing, coil inductance and  cable conductor resistance 
are determ ined (calculating from  th e  constants Cx, L x, R x and  of the  open-wire line), by—



For a bronze open-wire line, for example, we have—■
= 5*4 ohms per km.

L x =  2 '6  mh. per km.
CL =  o*oo6 f i l:. per km .
G1 =  i  m icromh. per km.

W ith th£se values there is obtained R 2 =  29-0 ohms per km. for the  cable conductor 
resistance (1-25 mm. copper); L 2 =  11-8 mh. per km. for th e  inductance and  C2 =  0*036 /xF 
per km. for the  capacity. Subtracting the line inductance of 0*8 mh. per km ., a loading of 
n * o  mh. per km . is arrived at.

A suitable loading would have a cut-off of <o0 =  21,200, thus—
Loading coil inductance =  50 mh.
Loading coil spacing S — 4 • 55 km.
L z =  40 mh.

K i—  = i * 5 5  km.

K 2 ■ .
— =  1 *Q2 km.
C ^  2

The use of the transform ation netw ork proposed allows the following rules for loading 
to  be draw n up :—

1. Cables shorter than 3 *1 km.
Continuously loaded cable will be used.

2. Cables 3*1-6*94 km.
The loading will be provided by the  inductances of two networks.

F i g . 2.

Spaced a t 1*55 km . from  each end of the  section of cable, a 40 mh. co.il is inserted. 
The rem aining I km. of cable is built out by  m eans of a  condenser K ,  in order to  obtain  
6*94 — 3*10 =  3*84 km.

Thus the  capacity  required K  =  (3 • 84 — l)C2
or K  — (0 • 138 — 0 • 036^) /xF.

3. Cables longer than 6*94 km.
In  addition to  the two networks., 50 mh. coils are used, spaced every 4-55 km . A t a

distance of 1*55 km. from each end of the cable will be placed the  two 40 mh. coils belonging
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to the  networks ; the first 50 mh. coil is placed a t  4-20 km. from the  40 mh. coil. The 
distance between successive 50 mh. coils is 4-55 km.

In  order to  m ake the length  of cable between the last 50 mh. coil and  the 40 mh. 
netw ork coil equal to  4-2 km . a condenser will be .necessary, of such a value th a t—

K  =  (0 1 5  — 0-036 /) pF,  
where I is the length of this section of cable.
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C u r v e s  o f  R e a l  C o m p o n e n t s  o f  t h e :  I m p e d a n c e ,  

I .— F o r  o p e n - w ir e  l in e  d  =  3 m m  b r o n z e .
wo =  75 , ° o o .  
a>0 =  4 7 ,0 0 0 .

I I . — F o r  lo a d e d  c a b le  
I I I . —
I V , wo =  3 4 ,0 0 0 .

C u r v e s  o f  I m a g i n a r y  C o m p o n e n t s  o f  t h e  
I m p e d a n c e .

I . — F o r  o p e n - w ir e  l in e  d  =  3 m m  b r o n z e .
I I . - — F o r  le a d e d  c a b le  *>„ =  7 5 ,0 0 0 .

I I I . —  ,,  ,,  ,,  co0 =  4 7 ,0 0 0 .
I V .— -. „  ,,  , ,  a)0 =  3 4 ,0 0 0 .

Ch a r a c t e r i s t i c  I m p e d a n c e  o f  K r a r u p  l o a d e d  
C a b l e .

(M e a s u r e d  V a lv e s . )

C a b le  f L 2 — 1 4 * 5  m h /K m .
C o n s t a n t s  K 2 =  0 - 0 3 9  |u F /K m .

■ (_D ia m e t e r  o f  c o p p e r  c o n d u c t o r s  1 - 2  m m .

I , — O p e n - w ir e  l in e .
I I . — K r a r u p  lo a d e d  c a b le ,

32



A P PE N D IX  3 .

NOTES BY THE INTERNATIONAL STANDARD ELECTRIC CORPORATION REGARDING 
INTERMEDIATE SECTIONS OF CABLE INSERTED IN OPEN-WIRE LINES.

The electrical characteristics of cable circuits differ in a num ber of im portan t respects 
from those of open-wire lines. The problem s which arise when sections of cable are to  be 
inserted in open-wire lines centre round the  necessity for lim iting the  harm ful effects of these 
differences on the satisfactory  perform ance of the overall m ixed circuit thus constitu ted .'

The m ost im p o rtan t of the  electrical characteristics ju st referred to are attenuation , 
impedance and  n a tu ra l frequency.

Attenuation.

The a tten u a tio n  of the type  of open-wire line suitable for long distance com m unication 
is considerably lower th an  th a t of cable. Consequently, the attenuation  of the  inserted 
length of cable m ay be very im portan t in com parison w ith  th a t of the open-wire lines and  
it is desirable to  keep it as low as possible, due consideration being given to  the economic 
aspects. The a tten u a tio n  of the cable circuits m ay  be controlled practically by  the  choice 
of conductor diam eter and  type of loading, which will depend also to  some exten t upon the  
other requirem ents discussed here.

Impedance.

The m ajority  of open-wire lines used for in ternational traffic will be repeatered, and  even 
where this is no t the  case it seems desirable th a t  they  should be m ade suitable for repeater 
operation so th a t  the  system  m ay be as flexible as possible.

I t  is desirable, therefore, th a t the  im pedance of the  " m ixed ” lines, as viewed from  the 
term inal or repeater station , should be sm ooth enough to  allow satisfactory  repeater operation^ 
and  in order to  bring th is about the im pedance of the  inserted cable m ust be m atched  as 
nearly  as possible (at all frequencies w ithin the  tran sm itted  range) w ith th a t  of the  open-wire 
line by  the  choice of a suitable type of loading and suitable conductor diam eter.

Natural Frequency.
^ . .

W hen th e  length  of cable to  be inserted is considerable, some a tten tion  m ust be given 
to  its filter effect. The a tten u a tio n  frequency curve for the open-wire line m ay be taken  as 
practically flat com pared w ith  th a t  of non-loaded cable or cable loaded to  a low. cut-off; 
and  care m ust therefore be taken  th a t  the attenua tion  in troduced b y  the  cable a t  th e  higher 
frequencies is no t sufficient to  cause the attenuation-frequency curve of the m ixed line to  
be undesirably steep. This can be prevented  by  loading the  cable to  a high cut-off.;

Sum m arising the  above requirem ents, it will be seen th a t  in any  given case th e  m ost 
satisfactory  conductor diam eter and  type of loading will be those which most nearly  satisfy 
all the conditions ju st outlined. There would therefore be ideally  a very large num ber of 
solutions, b u t for purposes of standard isation  these m ay be reduced to  one only for the 
type of loading an d  to  a  very  small num ber for the conductor diam eter. '
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The loading which has been standardised is known as H-28-16,. the le tte r " H  ” referring 
to  a  “ heavy ” spacing of 1,830 m etres and the  figures referring to  the inductance in m h 
of the side and  phantom  circuit coils respectively.

I t  will be no ted  th a t the spacing of the loading coils is the same as for M ethod No.. 1 of 
the Long D istance Loading Systems, as described in “ Essential Clauses for a typical SpecifL. 
cation for R epeater Sections of Loaded In ternational C ab le"  (see W hite Book, p. 152 ; English 
Translation, p. 100). This fact is* of advantage in those countries where M ethod No. 1 is 
generally, adopted, as the toll entrance cable rou te sometimes parallels a m ain long distance 
cable and  in some cases long distance circuits and toll entrance circu its are accom m odated 
in = th e .: same, cable. ‘ -

LFigs. 1, .2 .and  '3 (pages 36-38) show, the  im pedance an d  attenua tion  characteristics 
of side and  phantom  cable circuits loaded as ju s t described.

Figs. 4, 5 and  6 (pages 39-41) show corresponding characteristics for various types 
of open-wire lines constructed w ith the norm al flat transposition  system  and  w ith a spacing 
of approxim ately 30 cm.

Figs. 7 to  12 inclusive (pages 4^-47) show th a t by  selection of the  appropriate cable 
conductor diam eter, each type of open-wire line m ay .be m atched  w ith considerable accuracy. 
B oth  by  inspection of these curves and  by  consideration of the ratios of the prim ary  constants

R  L  C G \
— == — 1 it is found th a t the lines which 

R x L x Cx Gx/

should be associated are—
2 • 5 mm. open-wire line
3-0  mm. ,,

. 3 ’5 mm. „ . „
4-0  mm. ,,

", The above assumes th a t s tandard  conductor gauges of o • 9, 1-3 and  1 • 8 mm. are employed. 
If interm ediate sizes are used a closer m atching is possible, b u t for m ost purposes the three 
gauges' s ta ted  are satisfactory. -

The location of the point of junction  between the loaded cable and  the open-wire line 
is of great im portance. The best im pedance m atching is usually  obtained  when this point 
of junction occurs either a t  m id-loading section or a t  a term inal loading coil of half norm al 
inductance value. These m ethods are referred to  as " half-section ” . and  •" half-coil ” 
term inations respectively.

W hen the poin t of junction  occurs a t in term ediate points in the  loading section, th a t  
is, when the distance to the first loading coil is m ore or less th an  a half-loading section, 
the impedance ■matching becomes worse.

Fig. 13 (page 48) shows, for a particu lar case, the effect of varying the distance between 
the  first loading point on the  cable and the  junction of cable and  open-wire line, and  also the 
effect of half-coil term ination.

. ; \- Calculations of im pedance ratios, expressed as percentages, and  singing point, expressed 
in ^decibels, a t the junction point have been m ade from  th is series of curves a t frequencies 
of 300 and 2,500 p.p.s., and  the results are shown in the following tables :—

0-9 mm. cable loaded H -28-16.
1-3 mm. „ 
i*3 mm. „
1*8 mm. ,, ,, ,,

of the cable., and  open-wire circuits I
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Singing Point at Junction of 2*5 mm. Open-Wire Line Side Circuit with 0*9 mm.
H -28-16 Cable Side Circuit.

D istance  of

V iewed from  Cable. Viewed from  Open-wire. L ine.

F ir s t  L oading
P o in t from 300 p .p .s. 2,500 p .p .s. 300 p .p .s. 2,500 p .p .s.

Ju n c tio n .

D ecibels. °//O’ D ecibels. %• D ecibels. %• D ecibels. %•

H alf-Coil 3 i 5 - 5 2 5 - 5 10 3 i 5- 5 2 5 - 5 10
H alf-S ection 3 i 5 - 5 37 3 3 i 5- 5 ■ 37 3
0 • 2 Section 3 i 5- 5 21 21 3 i 5 - 5 20 24
0 • 8 Section 3 i 5 - 5 20 24 3 i 5- 5 21 . _ 21

N o t e .— Columns headed %  refer to  the  radius of the circle as defined by  the C.C.I. 
for im pedance regularity. (W hite Book, p. 151; English Translation, p. 99.)

I t  should be noted th a t  the  singing poin t (expressed in  decibels) of the m ixed lin e  a t 
a repeater located on the open-wire line or on the cable will be greater th an  the singing point 
a t the  junction  (assuming th a t  there are no irregularities on the lines themselves) by  an 
am ount equal to  twice the  attenuation  of the  portion of line between the  repeater and  junction  • 
point.
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NOMENCLATURE OF INTERNATIONAL CIRCUITS.

The In ternational C onsultative Com mittee :—

U nanim ously advises* :—
T hat, in future, the nom enclature of in ternational circuits and  the m ap of the existing 

an d  projected in ternational telephone cables, kept up to  date by  the General Secretariat of 
the  In ternational Consultative Committee, should be arranged in accordance w ith the  following 
indications

I.—Nomenclature of the Circuits.

The nom enclature of the  in terna tional telephone circuits, which will form  the subject- 
m a tte r  of a new edition of Jan u a ry  is t ,  1929, should be presented in the form of the following 
table, comprising eleven columns.

This nom enclature should be arranged in such a m anner th a t a complete idea of the 
composition of each in ternational circuit m ay be obtained w ithout having to  consult different 
pages of the nom enclature for the  same circuit.

.3 *
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Coil Loading 
or Continuous 

Loading. C
ut
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ff
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eq
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nc

y
(p

.p
.s

.). Total
A ttenuation.

Names of 
Interm ediate 

Repeater 
Stations.

Remarks.

1 2 3 4 5 6 7 8 9 10 11

Nepers. Deci­ B erlin- Rept. 5/ 3 / 4/
bels. Friesack. S . C .  4/ 4 /

Perleberg.
B erlin- Germany 4 a 2f 2 Non-loaded __ ' Vellahn,
London 3 Hamburg.

99 582 a 4* 0-9 Method 2 5.400 > R otenburg-
Bassum.

193 a 4 f 0-9 r 103 mh/km. "I Bohmte,
< [ 3.300 Munster.

Holland 20 a 4f o-g D =  i -66 km. J Wesel
f 30 mh./km. 1 

D =  i-66  km, J

K
184 a 4f 1 -294 5.74°

>
Arnheim

R otterdam
f roo mh./km. 'I

D =  i  -761km. J 
13 mh,/km. |

"

” 93 a 4f
" U

r

2,790 1 -o 8-686__ Domb urg

153 d 2f 2-0 4
K rarup J

——

Gt. Britain r 50 mh./km. |
,, 73 a 4f 0-9 J > 3.920

I D =  i -83 km. J Aldeburgh
R ept.. 5 / 2 /4 /* r 65 mh./km. | >

Marks Tey82 a 4f 1-27^
D = 2 . 72 km. J 2,34° . s.c; 2 / 4 / 4 /

I -

1.384

* This completes the recommendations, on the same subject, on page .45 of the W hite Book (English
Translation, page 9).



C o lu m n  i . — “ D e s ig n a t io n  o f  t h e  Ci r c u i t s . ”

E ach in ternational circuit should be designated by  the  nam e of the tw o localities which 
it connects, followed by  the  num ber of the circuit, the  nam es of the localities included in 
the  designation of the circuit being those which figure on the official plans of th e ir countries, 
the two nam es being placed in alphabetical order, e.g.,. Berlin— London 3.

C o lu m n  2 .— “  C o u n t r y . ”

Column 2 should include the nam es of the countries on whose te rrito ry  the different 
sections of the circuit lie, in the order which the circuit crosses them  going from  one term inal 
exchange to  the other term inal exchange, in alphabetical order, e.g., Berlin— London 3 : 
Germany, Holland, G reat Britain.

Column 3 .— “  L e n g t h  i n  e a c h  C o u n t r y  (k m . ) .”

Column 3 should include the length of each circuit expressed in kilometres.

C olum n 4 .— “  T y p e  o f  C o n s t r u c t io n .”

The type of construction of each section of the circuit should be shown as follows :— 
Open-wire line . .  . . . . ..;. . .  . . .  ... a
U nderground cable . .  . .  . .  . .  . .  . .  b
Aerial cable . .  . .  . . .  . .  . .  . .  . . c
Subm arine cable . . .  •.... ... ... . .  . .  d

C o lu m n  5 .— “ N a t u r e  o f  C i r c u it s .”

The natu re  of the different sections of the circuit should be shown as follows :—
Tw o-w ire'side (or physical) c ircu it ■. v . . . . .  v . 2 f
Two-wire phantom  circuit . . . . . .  . .  2 f comb.
Four-wire side (or physical) circuit . .  . .  . .  ' . .  4 i
Four-wire phantom  circuit . .  . .  . .  . .  . . .  4 f comb.

Column.6.— “ D ia m e t e r  o f  t h e  C o n d u c t o r s  (m m . ) .”

The diam eter of the conductors should be expressed in m illim etres for each section of 
the  circuit.

Column, 7 .— “ C o il  L o a d in g  o r  C o n t in u o u s  L o a d i n g . ”

This column should include concise, inform ation on the type of coil loading or continuous 
loading of each section of the  circuit. If the  coil loading conforms to  the  recom m endation 
of the In ternational Consultative Com mittee it is sufficient to  show the m ethod  chosen in 
the following w ay : “ M ethod 1 ” or “ M ethod 2 .” If the  m ethods of coil loading differ 
from  the  In ternational Consultative Com m ittee’s recom m endations the  inductance per 
kilom etre and the coil spacing should be shown—  •

J^iO'3 m h./km . 
e'b ' \ D  =  1.-66 km.

In  the case of continuously loaded cables the  inductance per kilom etre followed b y  the word 
K rarup  should be included, e.g., 13 m h./km . K rarup . If  a section of the circuit is neither 
coil loaded nor continuously loaded this should be ind icated  in  colum n 7 by  “ non-loaded.”

C o lu m n  8 .— “ C u t - o f f  F r e q u e n c y  (p .p .s . ) .”

In  this colum n the critical cut-off frequency (or frequency limit) should be expressed 
in periods per second for each loading section of the  circuit.
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Column 9 -— ” T o t a l  A t t e n u a t i o n .”

This column is divided in to  two parts. On the left the  to ta l a ttenua tion  a t 800 cycles 
per second (or the resu ltan t a tten u a tio n  a t 800 cycles per second between the line term inals 
in  the  exchanges a t the head of the  line) should be shown in nepers and  on the righ t in decibels.

Column 10.— “ N a m e s  o f  I n t e r m e d ia t e  R e p e a t e r  S t a t io n s . ”

The nam es of the  in term ediate repeater stations shown in th is column should be grouped 
together by  countries.

Column 1 1 .— "  R e m a r k s .”

I t  is desirable to  include in th is colum n for each of the term inal exchanges reference to  
the  use of cord circuit repeaters for connecting two-wire—two-wire, two-wire—four-wire and 
four-wire— four-wire, as follows :—

2 / 2 / 4 /
• Cord circuit repeater —j  —j.

The nom enclature of the  in ternational telephone circuits should be set up in fu ture in 
accordance w ith this table.

U nder this form the nom enclature will be used everywhere by  engineers of the operating 
services who wish to  know : up to  w hat distance circuits can be connected ; if the lines 
considered are adap ted  to  carry  conversations of short, long or very long, distances, etc.

II. Schematic Plan of the Cables.

W ith, reference to  the  schem atic plan of the in ternational telephone cables of Europe, 
published b y  the In ternational Consultative Committee in 1925, th is plan shows num erous 
projected  cables which it  is definitely known will not be carried out in the  near future. 
Owing to  th is the plan loses a certain  value. In  fu ture only those cables should be included 
w hich it is known w ith  certa in ty  will be p u t into service before a new publication Of this 
plan. In  view of the  rap id  developm ent of the  European netw ork of telephone cables, a plan 
should be re-edited a t  least every tw o years.

The distinction between a central exchange w ith a repeater station  and  a repeater 
s ta tion  only is of little  in terest.

On the other hand, on each line representing a cable should be w ritten  a reference num ber 
followed by  an  indication, in brackets, of the  num ber of m etallic pairs.

The reference num ber of a cable should correspond to  a sim ilar num ber on a list a ttached  
to  th e  plan and  on which the  following indications should be given :—

1. The num ber of m etallic pairs.
2. The num ber of pairs coil loaded.
3. The num ber of two-wire circuits.
4. The num ber of four-wire circuits.
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A.e.
INSTRUCTIONS FOR PUTTING. INTO SERVICE AND MAINTAINING 

INTERNATIONAL TELEPHONE CIRCUITS.

The In ternational Consultative Com m ittee—

Unanim ously advises :— *
T h at the different A dm inistrations should agree to  give a trial to the following proposed 

instructions, and th a t they  should advise the Secretariat of the C.C.I. of any  modifications 
which they  wish to  suggest.

A.— Setting up and Putting into Service of International Circuits.

W hen the  A dm inistrations have decided to  bring new telephone circuits in to  service, 
the  A dm inistration of one of the countries in which the  circuits term inate shall, after ag ree-' 
inent w ith the other country  in which the  circuits term inate, undertake the correspondence 
w ith the transit countries on the m ake-up of the circuits in these countries w ith  a  view to 
preparing the  circuit charts, collecting detailed inform ation on the circuits in accordance 
w ith the recom m endations of the C.C.I., and  to  drawing up diagram s of the type shown in 
Appendix No. I , after as much inform ation as possible has been collected.

A t th e  same tim e the  A dm inistrations in which the circuits term inate shall come to  an 
agreem ent as to  appointing for each of the  circuits of a control station  and, in collaboration 
w ith the  A dm inistrations of the tran sit countries, of sub-control stations. All proposals (or 
inform ation) on this point of view shall be subm itted  w ith  as little delay as possible.

The A dm inistration which has under its  orders the control station  (appointed as explained 
above) shall prepare the transm ission level diagrams, based on an im pedance of 600 ohms 
a t the ou tpu t of the  repeaters in conform ity w ith the  recom m endations of the  C.C.I., and 
th ey  shall forw ard copies to  all the A dm inistrations concerned.

E ach  A dm inistration shall in terp re t these levels in term s of the actual line im pedance 
m easured a t the ou tpu t of the repeaters. B oth  the corrected and the uncorrected levels shall 
be m arked on the diagram s which are to  be kep t a t the term inal station, b u t the form er only 
shall be kep t a t the in term ediate repeater stations.

The A dm inistrations concerned shall, in so far as each is concerned, give the necessary 
instructions to ensure th a t the gains of the  repeaters are m aintained a t the correct values.

Finally, the term inal stations shall proceed w ith  the  definite lining-up of the  circuits. 
W hen a sufficient degree of stab ility  has been obtained (if necessary by ad justing  the  repeater 
gains) they shall measure the overall transm ission a t frequencies of 300,'400, 500, .600, 800, 
1,000, 1,200, 1,400, 1,600, 1,800, 2,000 and  2,200 p.p.s. and also a t 2,400 and  2,500 on 
extra-light loaded circuits. The repeater stations concerned shall take p a r t in these tests 
by  m easuring and, if necessary, ad justing the  levels un til the term inal stations have obtained 
the  m ost satisfactory a ttenuation  values and  un til the repeater stations have announced th a t  
th ey  have the correct levels.

The term inal stations shall plot the overall a ttenuation  as a function of the frequency, 
and  shall m ake the necessary corrections on the transm ission level diagram s, basing the 
curves and the corrections to the level diagram s on actual m easured values.

As soon as possible the A dm inistration to  whom the control station  belongs shall send 
to  the other A dm inistration concerned copies of a tab le draw n up as recom m ended by  the

* This recommendation-com pletes th a t concerning the m aintenance and supervision of the  lines and 
installations given on page 99 and following pages of the W hite Book (English Translation, pages 51-74).
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C.C.I. an d  indicating the transm ission levels on the whole circuit, as well as instructions for
the  work to  be undertaken  to  m ain tain  the  new c irc u its ; for this purpose a  form  of the type
indicated  in Appendix No. 2 shall be used.

B.— Routine Tests to be made- in order to ensure Satisfactory Operation of the
Circuits.

1. Daily Tests.
{a) E ach m orning the  operators a t term inal stations shall m ake talk ing  tests  on 

all circuits in order to  satisfy  them selves th a t they  are in every w ay suitable for 
com m ercial speech, If a  fau lt is observed, the tests described in Section 3a (Monthly 
Tests) shall be made.

(b) The voltage and curren t of all repeaters on the circuits shall be checked.
(c) Ringing Tests.— In  order to  check the signalling apparatus the operators shall 

exchange rings w hilst m aking the  talk ing  tests. If the ringing signals are no t received 
correctly, the procedure described in Section 9 (Localisation of faults) shall be applied.

2. Weekly Tests.—T he gains of all repeaters in  service a t a frequency of 800 p.p.s. 
( o j  =  5,000) shall be m easured in bo th  directions and the results noted. The tim e of day 
for these tests shall be so chosen th a t  the  telephone traffic is no t interfered with.

3. Monthly Tests.
(a) Overall Attenuation Test.—This tes t shall be m ade on all circuits a t a frequency 

of 800 p.p.s. (o> — 5,000), and the results noted. I t  shall be considered th a t a fault 
exists if the results v ary  by  m ore th an  0 ‘2 neper or 1-7 decibel from  the norm al value. 
The norm al values of overall a tten u a tio n  are given in A ppendix No. 2, together w ith 
the control stations, the sub-control stations and the date  of the tests. For localisation 
of faults see Section 9.

ib) Determination o f Singing Point on 2-wire Circuits.— In  order to  check the 
stab ility  of the 2-wire circuits their singing point shall be m easured and noted. This 
te s t shall be carried out as follows : W ith  all other repeaters giving a normal gain the 
gain given by the repeater under te s t shall be increased in bo th  directions un til singing 
sets in. The gain shall then  be decreased un til singing ceases. One-half of the sum  
of the increases of gain in the two directions over the norm al gains shall be taken  as 
a m easure of the stab ility  of the circuits. This value should not be less th an  0 - 4 neper 
or 3*4 decibels.

This value is provisional and m ay be modified later as a  result of the experience obtained. 
If it  is impossible to reach the singing poin t even when the gains of a given repeater are 
increased to  a m axim um , the gains of one or two neighbouring repeaters shall be increased 
un til singing takes place. As explained above, note shall be taken  of one-half of the sum  
of the increases of gain for each of the repeaters.

(c) Determination o f Singing Point o f 2-wire Telephone Repeaters.—This test shall 
be m ade by  one of the m ethods described by  the C.C.I. {see W hite Book, pages 108-110; 
English Translation, pages 58-60).

[d) Determination o f Singing P oin t o f 4-wire Circuits.— I t  is proposed to  try  
certain  m ethods as soon as the opportun ity  presents itself. U ntil then  it  is no t 
possible to  recom m end any  m ethod applicable in all cases.

{e) L ine Insulation'Resistance.



.. . (/) Conductor Resistance.-^-These tests shall be carried out as recom m ended by
; the C.C.I., bu t the results need no t be com m unicated to  the control or sub-control 

stations. The results shall be noted and  k ep t a t the repeater s ta tion  a t which th e  
tests are made.

(g) Ringing Apparatus.— The ringing apparatus shall be tested  every m onth , the 
repeater station  concerned 'm easuring  and noting  the voltage necessary to  operate 
them .

4. Quarterly Tests.— M easurements of transm ission level a t  800 p.p.s. (to — 5,000) shall 
be m ade a t all stations shown in A ppendix No. 2 a t the same tim e as the  m onthly  overall 
transm ission tests are being made. N ote shall be m ade of the norm al and m easured values 
of transm ission level.

D uring these tests the overall a ttenua tion  on all circuits shall be m easured a t the 
frequencies given in Appendix No. 2. The norm al values are shown in th is Appendix.

5. Half-yearly Tests.
(a) 'Measurement o f Gain given by  the repeaters over a  certain  frequency band.
(b) Calibration of Repeaters.—These tests shall be carried out as recom m ended 

by  the C.C.I., bu t the results need no t be com m unicated to  the control or sub-control 
stations. The results shall be noted and  be kep t a t the repeater station  a t which the 
tests are made.

6. Yearly Tests.
(a) Impedance Tests.
(b) Transmission Tests on the section of line between successive repeater stations.

These tests shall be carried out as recom m ended by the C.C.I., bu t the results need no t 
be com m unicated to the control or sub-control stations. The results shall be noted and kept 
a t the repeater station  a t which the tests are made.

7. Sundry Tests.
(a) Cross-talk Tests.—The m ethod of m aking these tests will be described after 

the experim ents m entioned in Appendix No. 3 have been made.
(b) Measurement o f L ine Noises.— If “ frying ” noises are noticed on the line, 

the fau lt shall be localised as described in Section 9.
8. Circulation of Information.—E very  th ree  m onths (in March, June, Septem ber and  

December) all stations shall send to  their sub-control stations a report of all trouble or changes 
on the lines during the preceding quarter. This report shall m ention in detail all changes 
m ade to  the circuits or to  the repeaters (changes of type or repeaters, change of conductors, 
replacing of repeating coils, indication of faults or unsatisfactory  operation, including m ention 
of, the period of the trouble). The report shall also contain particu lars of the results of the 
weekly gain tests m ade on the repeaters a t 800 p.p.s. (to =  5,000), as well as the results of 
any transm ission level m easurem ents which the stations have made.

E very three m onths (in January , April, Ju ly  and October) the sub-control stations 
shall exchange the inform ation m entioned above, and  shall decide if they  are to change any 
entries m ade on the perm anent circuit record card, draw n up as advised by the  C.C.I. M ention 
shall also be m ade of the results, if known, of the overall a ttenua tion  tests appearing in the 
repo rt of the control station.

I t  is recom m ended th a t the form  illu stra ted  in A ppendix No. 4 should be used for the 
exchange of inform ation between repeater sta tions and sub-control stations.
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(a) Defective Transmission.—  If a fault is noticed when the m onthly tests of 
overall transm ission are being m ade, the transm ission level shall be m easured a t the 
repeater sta tion  which is nearest to the frontier, in order to determ ine in which country  
the fault has developed. The norm al values of transm ission level are set down in 
Appendix No. 2 by the A dm inistrations concerned. The control station: or the sub­
control stations are responsible for the clearing of the fa u lt ; they  shall inform  the 
term inal stations of the natu re  of the fau lt and shall advise them  when it has been 
cleared.

The term inal stations shall, if requested, take p art in the location and clearing of the 
fault by  assisting in the tests made in either country. /

If  a fault is noticed when the quarterly  tests of a ttenuation  a t various frequencies are 
being made, the stations m entioned above shall m ake transm ission level m easurem ents a t 
these same frequencies. The results shall be sent to the central technical departm ent by
the control and sub-control stations.

(b) Bad Transmission o f Ringing Signals.— If the ringing signals are no t received 
satisfactorily, the  local apparatus shall be verified first; if it appears to be norm al, 
tests of transm ission level shall be m ade in the same way as for a  case of defective 
transm ission, except th a t  the frequency shall be 500 p.p.s.

(c) “ Frying ” Circuit.— If “ frying ” noises are heard on the circuit the  fau lt
shall be localised by  s ta rtin g  from  the  term inal stations and p u ttin g  out of circuit
one repeater after the other. The defective section of the circuit will be found by 
noting a t which term inal s ta tion  the  noise is heard whilst successive repeaters are 
p u t out of Circuit.

To determ ine the country  in which the  fau lt exists the repeaters which are nearest to 
the frontier shall be p u t out of circuit one after the o th e r ; the echo suppressors shall be out
of circuit during the. whole period of these tests.

(d) .Cross-talk.— If service is interfered w ith by  cross-talk, the tests described in 
Appendix No. 2 shall be m ade, first of all between term inal stations. In  order to 
find in which country  the fau lt exists, the tests shall be repeated w ith  the  repeater 
stations nearest to the frontier, tak ing  them  one after the other and m aking the tests 
in bo th  directions from  the term inal stations.

The tests described above in {a) to  (d) shall be m ade every tim e a fault occurs, even if
they  have already been m ade on the sam e day.

9. L ocalisation  of Faults.
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A P P E N D IX  3.

C r o s s -t a l k  T e s t s .

I t  is proposed to  m ake some experim ental 
tests  on the London-B erlin and L ondon- 
A m sterdam  circuits in order to  collect 
inform ation on actual values of cross-talk 
obtained in practice and on variations 
likely to  be m et with.

The m ethod of m easuring crosstalk is as 
follows :—

The cross-talk a t the receiving end is 
considered to  be equal to  n  +  n', where 
n ' is the  to ta l a ttenuation  of the line, and  
n  is the a ttenuation  of the variable artificial 
line, w hen the  volume of sound in the 
telephone receiver is the same for the  two 
positions of the switch.

The cross-talk a t the  transm itting  end is 
m easured in the same way, the receiver, 
artificial line and switch being a t the  same 
end of the circuit. ■

60



(Sub-control Station.)

APPENDIX 4.

R e p e a t e r  S t a t io n  c o n t r o l l e d  b y

C ircu it No

R outine Tests :

„  . , 0 f  d irection  A -BG am  a t  800 p. p. s. . .  < .* r  ^ d ire c tio n  B -A

T r a n s m i s s i o n  L e v e l  J  direction  A -B  
M easurem ents . .in d ire c t io n  B -A

R ep ea te r S inging P o in t f  d irection  A -B
T ests . .  . .  . .  ̂ d i r e c tio n  B -A

C ircu it Singing P o in t T ests

Faults :

W e e k s  i n  N u m e r i c a l  O r d e r . H o u r

c f

T e s t .

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 4

Q u a r t e r l y  R e p o r t  o f  t h e

Q uarter ending,

R eported . Cleared.
N a tu re  and  P osition  of F a u l t : 

M ethod used to  clear it, etc.
D ate . Tim e. D ate . T im e. .

Changes to Circuits ':

U nder any  of th e  headings on ■ the  form  “ Special Instructions for th e  m aintenance of 
Telephone circuits between .....................  and  .....................”
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A.a.l.

•logio

DEFINITION OF SOME EXPRESSIONS USED IN QUESTIONS OF TELEPHONE
TRANSMISSION.*

The In ternational C onsultative Com m ittee proposes unanim ously the following 
definitions :—

(a) General Definition.
The transm ission un it serves to  express the power ratios, apparen t or real, of voltages 

or currents in transm ission systems.
In  practice the num ber of transm ission units for a given case is determ ined by a logarithm ic 

expression.
1. If  two powers P x and P 2 are concerned, the num ber of units is :

In  the N aperian system  :

r ,  P i .
2

In  the decimal system  :

P 2
2. If two voltages V 1 and V 2 or two currents J t and J 2 are concerned, the num ber of 

units i s : • • . . .
In  the N aperian system  :

V i J ilogE y  or log* j r  •

In  the decimal system  :

J i2 log10 y  or 2 log10 j ' -

The N aperian unit is called the " neper,” the decim al un it is called the “ bel.” I t  will 
be possible to  use a  decim al sub-m ultiple of these un its : decineper and decibel.

In  the official tex t of the C.C.I. the nam es of the units will alw ays.be w ritten  in full and 
equivalents, transm ission losses or gains, cross-talk, etc., will be expressed in. bo th  nepers 
and decibels; as, for example :

A transm ission equivalent of 3 nepers or 26 decibels.
♦

A.a. 1.
CONDITIONS WHICH THE TRANSMISSION REFERENCE SYSTEMS SHOULD

FULFIL.f

The C.C.L, after having studied a  certain  num ber of questions relating to  telephone tran s­
mission system s, is unanim ously of opinion th a t  the following arrangem ents should be observed :

* T his replaces th e  te x t  u nder th e  sam e title- on page 50- of th e  W hite ' B ook (E nglish T ran sla tio n , 
page 15). •

•j* T his ch ap te r replaces th a t  pub lished  u n d er th e  sam e ti tle  on pp . 53-58 of th e  W h ite  B ook (E ng lish  
T ransla tion , pp . 19-21).
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I.— TRANSM ITTING SYSTEM.

Definition of the Acoustic Input to the Transmitter.

In  order to  simplify the definition of . the reference system , it is useful to  s ta r t w ith the 
sound pressure ra th e r th an  w ith the acoustic power. For the transm itte r the ra tio  of the 
voltage delivered to the input of the reference artificial line to the uniform  sound pressure 
on the diaphragm  of the reference tran sm itte r is chosen as the m easure of efficiency. Hence 
it is necessary to  fix the essential external m echanical dimensions of the reference tran sm itte r 
and the  m anner in which it is to  be used.

Method of measuring the Acoustic Input to the Transmitter.

For the m easurem ent of sound pressure any reliable m ethod m ay be used (e.g., Therm o­
phone, R ayleigh Disc, or com pensation m ethods).

Maximum permissible Acoustic Power for which the Transmitter is to be constructed.

The m axim um  acoustic pressure depends upon the permissible non-linear distortion. 
I t  has been found th a t  when the types of tran sm itte rs  and receivers m entioned below, together 
w ith suitable amplifiers, are used, no appreciable non-linear distortion is produced over the 
range of sound pressures norm ally occurring.

The value of the Output Impedance of the Transmitting System.

In  order to have all required corrections in a positive direction it is convenient to select 
boo ohm s (zero angle) as the ou tpu t im pedance of the transm itting  system . A tolerance 
of £  5 per cent, and an angle not greater th an  ^  io° m ay be perm itted  over the frequency 
range 100 to  5,000 p.p.s.

Adjustment of the efficiency of the Transmitting System.

The efficiency of the transm itting  system  m ust be adjustable in steps of o - i  neper or 
o • 87 decibel between the lim its of — 1 neper or — 8-7 decibels to +  1 neper or + 8 * 7  decibels.

Ratio between the Acoustic and Electric Power (taken respectively at the Input and Output of 
the Transmitting System) defining the Zero Point of the Transmitting System.

The zero point of the transm itting  system  should approxim ate to th a t of the standards 
for com m ercial transm itting  system s in general use and is therefore designed provisionally 
by the value of 0*05 volt per bar (dyne per cm .2) taken as the arithm etical m ean of this ratio  
over th e  frequency range from 500 to  2,500 p.p.s.

Frequency Range in which this Ratio must remain Constant.
Tolerable Variations of this Ratio within this Frequency Range.

  The variations of this ra tio  m ust not exceed i  °  ’2 neper or Jr 1*74 decibel in the
frequency 'range between 100 and 5;000 p.p.s.   . •



Maximum permissible Non-linear Distortion (a) for the Maximum Power, (6) for a
given Fraction of this Power.

The m axim um  acoustic pressure on the tran sm itte r depends on the permissible non­
linear distortion. Experience has shown th a t for norm al in tensity  the use of the types of 
transm itte r and of receiver specified below and associated w ith suitable amplifiers, does no t give 
rise to  any appreciable non-linear distortion.

A 1-271 CM._
B 1-43 ■
c 4-76 -

_Q_-
F

0-015 ■
3*52 •

F 2-30
<i 0-033
H 0-357 "
J 0-92

_JL_
L.

0-751 ±n-no5 ■ 
2-94 CM.

M 4-216
N 4-286
P 0-851

Method of construction of Transmitting System satisfying the required Conditions.
A transm itting  system  composed .of a condenser tran sm itte r w ith  s tre tched  m etallic 

diaphragm  connected to  a suitable amplifier is recom m ended. The essential dimensions, of.



the condenser tran sm itte r are indicated  in Fig. (I. To com pensate the variations which m ay 
occur a regulating device should be . included in 'th e  tran sm ittin g  system.

II.— REFERENCE ARTIFICIAL LINE.
Characteristic impedance of the Reference Artificial Line.

The Reference Artificial Line m ust have a characteristic impedance of 600 ohms (zero 
angle). A tolerance of ±  1 Per cent, in the value of the m odulus and of ±  2° in the value 
of the.angle m ay be perm itted  over the frequency range 100 to  5,000 p.p.s.

Adjustment of the attenuation of the Reference Artificial Line.
The attenua tion  of the Reference Artificial Line m ust be adjustable in steps of 0-02 neper 

or 0-174 decibel, between the lim its 0 and 12 nepers or 104 decibels.

III.— REFERENCE RECEIVING SYSTEM.
Definition of the Acoustic Output of the Receiver.

The sound pressure delivered a t the end (m arked Z  in  Fig. 2) of a metallic acoustic 
coupler (artificial ear passage) should be regarded as a  measure of an acoustic ou tpu t. The 
essential dimensions of the coupler are shown in Fig. 2. I t  is necesssarjr to  fix the essential 
dimensions of the receiver in  the  same way as for the transm itte r, and these are given also 
in Fig. 2.

Method of measuring the Acoustic Output of the Receiver.
The m easurem ent of the sound pressure, as in the case of the transm itte r, m ay be carried 

out by m eans of any  practicable m ethod (calibration by  means of a  condenser transm itte r 
and the sound pressure com pensation m ethod are in practical use).

The value of the Electrical Impedance at the Input of the Receiving System.
The im pedance of the  receiving system  m ust be 600 ohms (zero angle). A tolerance of 

±  5 per cent, in the value of the modulus and ±  100 in the value of the angle over the 
frequency range 100 to 5,000 p.p.s. m ay be perm itted.

Adjustment of the efficiency of the Receiving System.
The efficiency of the receiving system  m ust be adjustable by  steps of o - i  neper or

o • 87 decibels between the lim its of — 1 neper or — 8-7 decibels to  -j- 1 neper or + 8 - 7
decibels. .

Ratio between the Electrical and Acoustic Powers (taken respectively at the Input and Output 
of the Receiving System) defining the Zero Point of the Receiving System.

The efficiency of the reference receiving system  is determ ined by  the ratio  of the sound 
. pressure a t  the end m arked Z  in  Fig. 2 of the acoustic coupler (artificial ear passage) to  the 
inpu t voltage across the  receiving system . The zero point of the receiving system  should 
approxim ate to  th a t  of the  s tan d ard  commercial receiving system s in general use and  is 
defined provisionally by  the value of 50 bars (dynes per cm .2) per volt, taken  as the arithm etical 
m ean of this ra tio  over the frequency range 500 to  2,500 p.p.s.

Frequency range over which this Ratio must remain Constant.
Tolerable variations of the Ratio in this frequency Range.

The variations of th is ra tio  m ust no t exceed ± 0 - 4  neper or ± ' 3*5 decibels for frequencies 
lying between 300 and 3,000 p.p.s. and  ±  1 neper or ±  8-7 decibels-for frequencies, lying 
between 100 and 5,000 p.p.s. ’ .3,
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Maximum non-linear distortion, permissible in the Receiving System
(a) for Maximum Power, (b) for a given Fraction of this Power.

The m axim um  acoustic pressure on the tran sm itte r depends on the permissible non­
linear distortion. I t  has been found th a t for sounds of n o rm al'in ten s ity  the use of types 
of transm itte r and  receiver specified below when associated w ith suitable amplifiers does n o t 
give' rise to  any appreciable non-linear distortion.

Method of construction of Receiving System satisfying the required Conditions.
A receiving system  composed of a receiver of the bell type, w ith a d iaphragm  

additionally dam ped, connected to  a  suitable amplifier, is recom m ended.
The essential dimensions of the ear cap of this receiver are shown in Fig. 2.
Receivers of the m oving coil type have also been found satisfactory  in perform ance and 

m ay prove to .be preferable if their constancy is found to  be adequate.
To com pensate the variations which m ay occur a  regulating device should be included 

in the receiving system.

Comparison of Primary Reference Systems with Master Reference System, and the 
Intervals of Time at which such Comparison should be made.

Since the P rim ary  Reference S\’stem  is defined as an exact copy of the M aster ■ Reference 
System, i t  m ay be assumed th a t the perform ance of the amplifiers, attenuato rs, etc., is 
practically identical in the two system s, and is in any  case easily capable of m easurem ent 
w ithout being re la ted  to  the M aster Reference System . U nder such conditions it appears 
th a t it is sufficient to  compare transm itte rs and  receivers of the P rim ary  System s w ith  those 
of the M aster Reference System  in the laboratory  of th is system  (i.e., the M aster System). 
Comparable frequency characteristics can then  be ob tained by using the equipm ent of the 
M aster Reference System  and its therm ophones. M easurem ents of com parison by voice and 
ear and m easurem ents of articulation  are equally necessary and m ust be carried ou t under 
distortionless conditions. As differences of tone can be neglected in th is case, precise results 
can be obtained w ith three observers by carrying out only a re latively  sm all num ber of 
m easurem ents, the exact num ber to be determ ined experim entally.

U ntil considerable experience has. been gained on this subject it is preferable to  repeat 
the calibrations every nine m onths, in order th a t  these calibrations m ay  be carried out under 
variable atm ospheric conditions.

The necessity of m aking complete voice and ear tests in addition  to  tak ing  frequency 
characteristics results from  the presence of the tolerances perm itted  in  the tran sm ittin g  
and receiving systems.

The tolerance which m ay be perm itted  for the tran sm ittin g  system  considered in re lation 
to  an ideal system  m ay either increase' the m axim um  tolerance perm itted  for the receiving 
system , or m ay reduce i t ;  so th a t  two assemblies of appara tus conform ing to  the. given 
specification m ay have very different characteristics and, in consequence, their perform ance 
m ay be very different. ■ '

Comparison of Secondary Systems with Primary Systems and with the Master System, 
and the Intervals of Time at which this Comparison must be repeated.

Since a  Secondary System  m ay differ considerably from  the M aster Reference System , 
the first calibration would have to  be made in the laborato ry  of the M aster System  em ploying 
the com plete Secondary System , b u t using the procedure adopted  for the calibration of the 
P rim ary  Reference System. A fter :the first calibration it would probably  suffice to  recalibrate 
the transm itte rs and receivers of the Secondary System . •
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Realisation of Working Standards corresponding to the different Types of Commercial 
Telephone Connections existing in different Cbuntries.

Calibration of these Working Standards by relation to the Master, Primary and 
Secondary Systems, and the Intervals of Time at which these Calibrations must be Repeated.

I t  will, w ithout doubt, be m ost convenient to  obtain W orking S tandards by-choosing: 
certain  pieces of apparatus of com m ercial type. These pieces of apparatus will be com pared 
w ith the M aster Reference System  or w ith the P rim ary  System  by volume .tests and  by 
articu lation  m easurem ents m ade 'by voice and ear.

The A dm inistrations will have to  m ake some prelim inary tests (on a certain  num ber of 
transm itte rs and receivers) which will be used as W orking S tandards (before calibrating them  
by  com parison w ith  the M aster S ystem ); these tests will be m ade to  ensure th a t  the 
instrum ents are sufficiently stable. This will avoid loss of tim e during calibration.

The calibration of W orking S tandards by comparison w ith the M aster System  furnished 
w ith added distortion is a fairly  com plicated operation. If it is desired to  know the to ta l 
efficiency of a W orking S tandard  circuit there will be no difficulty, each circuit being complete 
in  itself and m easured in its entire ty . . .

If  .it is desired to  know only the transm ission efficiency of. such a circuit two m ethods 
are possible :—

The tran sm itte r of the W orking S tandard  can be substitu ted  for the tran sm itte r of th e ’ 
M aster Reference System  in the circuit of the M aster System, or the transm itte r of the M aster 
System  m ay be su bstitu ted  for the tran sm itte r of the W orking S tandard  in the circuit of 
the W orking S tandard . .

Since the transm ission efficiency of a  tran sm itte r possessing resonance depends to  a 
certain  ex ten t on the accord between th is tran sm itte r and the receiver used for listening, it  is 
probable th a t  these two m ethods will give different results. In  practice,-a transm itte r (having 
resonance) of a W orking S tandard  will norm ally be used w ith a receiver having resonance. 
Usually these pieces of apparatus are more or less in accord, so th a t the efficiency from  the 
point of view of sound volume will be found b e tte r th an  if one or the o ther of the pieces of 
apparatus were no t resonant. I t  is always possible th a t in in ternational service it will 
happen th a t pieces of apparatus of different model are used a t the two ends of the lin e ; for 
this reason a more correct value of transm ission efficiency will be obtained for the W orking 
S tandard  if the first m ethod outlined above has been used, and preference should be given 
to  this m ethod. - ■ -

W hen the W orking S tandard  is used to check the efficiency of commercial apparatus, 
errors will always occur because of the difference in accord referred to  above ; it  appears 
th a t  this is in any case inevitable, b u t th a t  the errors, can be reduced to  . a m inim um  by 
associating successively several receivers w ith  one transm itter.

. The difficulty would n o t be rem oved by  using receivers w ithout resonance on the .circuit 
of the W orking S tandard , since w hat is required to be determ ined is the efficiency of a com­
mercial piece of apparatus operating w ith a commercial receiver; fu rth e r,.th e  m easurem ent 
of articu la tion  m ust -be m ade w ith a receiver of commercial type. • -

E v iden tly  the foregoing considerations do no t reduce a t -all the value of the Reference 
System  either asm  basis of com parison of transm ission or as a m eans of verifying th a t the 
W orking S tandards have no t varied. I t  is possible th a t transm itters used as W orking 
S tandards by different A dm inistrations m ay .have appreciably different efficiencies, and  th a t, 
however, the to ta l efficiencies of .transmission in the limits of territo ry  served by the different 
A dm inistrations m ay he the same, because of the correlation between the respective resonances 
of the transm itte rs and receivers. T h at is w hy it seems convenient to measure th e  to ta l



efficiency of each W orking S tandard  circuit as well as the elem ents constitu ting  this circuit; 
The paragraphs above apply equally to the calibration of receivers.

Volume Level of Sound and Temperature.
Because the m echanical construction of the M aster System  and the. P rim ary  Reference 

Systems, on the one hand, differ entirely  from  those of the W orking S tandards on the other, 
it is necessary to fix a volume level of sound for. com parison m easurem ents, as well as a norm al 
tem perature a t which these m easurem ents m ust be made..

The In ternational Consultative Com mittee has already m entioned the apparatus which 
m ay be used to measure the volume level of sound (see W hite Book, pages 203-209; English 
Translation, pages 147-155). By m eans of this apparatus it is possible to  m ain ta in  this level 
a t a constan t value corresponding to  a  norm al conversation. As regards tem perature, it is 
considered th a t it will be sufficient to m aintain  a norm al room  tem perature.

Definition and Determination of the “ Experimental Practice Coefficient ” of different
Crews of Operators carrying out Voice and Ear Tests and working in the Phonometric 

Laboratories of the different Administrations.
In  order to compare w ith one another the different crews of operators carry ing out voice 

and ear tests, it will be best for each A dm inistration  to  send its crew to the laboratory  of the 
M aster Reference System -at the tim e of the calibration of the W orking S tandards which will 
be used u ltim ate ly  by this A dm inistration. The results of voice and ear measurements, 
obtained by this crew in the calibration of these W orking S tandards by com parison w ith  the' 
fundam ental system  will thus be com pared directly  w ith  the results obtained a t the same 
tim e by the operators a ttached  to  the laboratory  of the M aster Reference System.

Tests (Physical and Physiological) to be carried out in engaging Operators for the 
Phonometric Laboratories in order to ensure that their Hearing and Voices

are in good Condition.
, T he French A dm inistration has adopted  a series of physical and  physiological tests to 

which it subm its the personnel of the transm ission testing d e p a rtm e n t; these tests could 
very.w ell be em ployed for the personnel of the  labora to ry  of the M aster Reference System. .

D etails can be found in the publications of the lib rary  of the C.G.I., and, when required, 
the  Secretary will supply ex tracts on this subject to  any A dm inistrations who are interested.

Definition and Determination of the mean correcting Factors corresponding to the different 
Languages in order to allow comparisons of Results of Measurements on Articulation 
carried out in different Countries, taking account of the Language employed.

In  order th a t  results of articu la tion  obtained in different countries m ay be com pared, 
i t  will be necessary to  a ttem p t’ to  determ ine and  define the correction factor corresponding 
to  different languages. This will be done in the labora to ry  of the M aster System  and  it will 
be possible to  establish a t a la ter date a m ethod of carrying out these researches.

Corrections to. be applied to the Results of Measurements of Transmission Equivalents or 
Efficiency of Transmission to take account of the difference in impedance between the 
pieces of Apparatus measured and the Elements corresponding to the Reference System.

The m ean impedance o f . in ternational cable circuits only differs slightly from  th a t  
established for the M aster R eference System. . The reflection losses produced in circuits will 
be approxim ately of the same order b o th  in practice and  in the  M aster Reference System. 
F o r th is reason i t  does not seem necessary t o . apply any  correction in practice.

68..................................



CO-EXISTENCE OF TELEPHONE AND TELEGRAPH CIRCUITS IN THE SAME
CABLE.*

The In ternational Consultative Com mittee—  . ' ■
■ Considering :—•

T h at technical arrangem ents already exist which perm it telephone a n d . telegraph 
service in the same cable, either over separate conductors or even over common conductors; 

- th a t w ith  these arrangem ents, and  by tak ing  the precautions s ta ted  below, the telephone 
circuits, including phantom s, are practically  not influenced by  the telegraphs, either from  
an electrical or from  a traffic standpoin t ; .

T h a t even when the  cable is subject to. influence by power systems (in' particular, ra il­
roads using A.C.), it is possible to  ob tain  a telephone and  telegraph service free from  
interference troubles b y  using devices w hich have -already proved satisfactory in p rac tice ;

T hat, furtherm ore, the  sim ultaneous use of long-distance cables for telephony and  
telegraphy is recom m ended for economical reasons;

Unanim ously ad v ise s :—  ’ _
T h a t the  sim ultaneous exploitation of in ternational telephone and telegraph circuits in 

the  same cables be fo rthw ith  accepted in principle, either over separate conductors, or common 
conductors, on condition th a t all measures be taken  to  ensure th a t the telegraph does no t 
interfere w ith present and  fu ture telephone traffic; . ,

The provisory conditions which, in the present s ta te  of the  technique, shall be m et by 
sim ultaneous or coexistent telegraph and  telephone installations, are as follows :—

I.— SIMULTANEOUS TELEGRAPHY AND TELEPHONY (OVER THE SAME 
CONDUCTORS) OR INFRA-ACOUSTIC TELEGRAPHY,

In  order not to. prejudice the transm ission quality  of telephone circuits the  following 
requirem ents m ust be m e t :—• -

1. The E.M .F. produced in the line circuit b y  the telegraph  tran sm itte r m ust no t'exceed  
50 volts. ' - .

2. W hen the term inals of the telegraph tran sm itte r are closed through a  resistance of 
30 ohms su bstitu ted  for the line, the curren t th rough th is resistance m ust no t exceed 50 m .a.

3. The increase in the  attenua tion  of the  telephone line due to  infra-acoustic telegraph 
installations m ust no t exceed 0-06 neper or 0-52 decibel for a  line section having th e  length  
of the section betw een tw o successive repeaters and  over the frequency range of 300 p.p.s. and  
the  m axim um  frequency transm itted .

4. Over 4-wire circuits the varia tion  of line im pedance produced by  infra-acoustic 
telegraph installations m ust not exceed 10 per cent, in  the frequency .range indicated.- As 
regards 2-wire circuits, infra-acoustic telegraph installations m ust no t exceed th e  values 
prescribed by  the  Telephone C.C.I. for the exact sim ulation of the  impedance of theT ine by  
balancing networks.

5. In terference noise produced in telephone circuits b y  telegraph apparatus; m ust n o t 
exceed a  value which corresponds to  an  interference voltage of o - j  m.vc for a,transm ission  
level of — x neper or — .8*7 decibels an d  an im pedance of-800 ohms. . . . .  - -

* T his c h a p te r  replaces th a t  published u nder th e  sam e title , pages 127-135 of th e  -White B ook 
(C.C.I., 1-926) (E nglish  T ran sla tio n ,-p ag es 75-82)-. ~



6. The increase in cross-talk produced by  infra-acoustic telegraph installations shall be 
determ ined as follows :—

The cable quads are replaced by  artificial lines free from  cross-talk and  reproducing 
w ith in  the  closest possible limits, the  im pedances of the circuits (term inal apparatus 
for quads). U nder these conditions th e ’ attenua tion  corresponding to  the cross-talk 
m easured from the telephone office side m ust no t be inferior to  the  following values :—

(a) For 4-wire circuits : 7-5 nepers or 65 decibels for the  cross-talk betw een any  
tw o speech circuits in th e  same q u a d ;

(b) For 2-wire circuits ': 8*5 nepers or 74 decibels for the  cross-talk betw een any 
tw o speech circuits in the sam e q u ad ;

(c) For 4-wire and  2-wire circuits : ,10 nepers or 87 decibels for the cross-talk 
between two speech circuits in different quads.

7. For In ternational telephone com m unications the  to ta l length  of circuit sections 
em ployed sim ultaneously for infra-acoustic telegraphy m ust not exceed 450 kilometres.

8. A fter infra-acoustic telegraph system s are connected into a circuit the unbalance to  
earth  m ust n o t exceed the value prescribed by  the C.C.I.

II.—CO-EXISTENT TELEGRAPHY AND TELEPHONY (OVER SEPARATE
CONDUCTORS).

1. W here the telegraph uses loaded conductors which m ay la te r  be used for telephony, 
th e  conditions s ta ted  under heading 1, Nos. 1, 2 and  5 m ust be fulfilled.

2. W here the telegraph uses non-loaded conductors, paragraph  5 of heading 1 need only 
be fulfilled.

III.—VOICE FREQUENCY TELEGRAPHY.
The sum  of the effective voltages corresponding to  the frequencies used sim ultaneously 

over the sam e circuit should be less th an  2 volts, and  the sum  of th e  effective currents corre­
sponding to  the frequencies used sim ultaneously over the  same circuit shall be less th an  2 m .a. 
W hen it  is required to  use currents or voltages greater th an  the  above values, it  is desirable,

■ for preference, to  choose the circuits a llo tted  to  telegraph purposes in outer layers of the  
cable and  to  balance them  in separate groups.

T he Committee has received and  will s tu d y  la ter the  following proposal (Appendix) ::—
“ Proposal for the selection of carrier telegraph frequencies to  be used in loaded telephone 

. cables.” "

- Selection of Carrier Frequencies.
The In ternational C onsultative Com mittee—

Considering
T h a t in cables the use of carrier frequencies of harm onic m ultiple telegraphy instead 

of separate wires is to  be strongly recom m ended; . .
T h a t i t  would be very desirable to  have standard ised  carrier frequencies for harm onic 

m ultiple telegraphy ; . ,
-  T h a t on this subject a proposal has, been form ulated  by  the  In tern a tio n al C onsultative 
Com m ittee for telegraph com m unications which deals w ith these questions;

T hat, however, it has not yet been possible to  estim ate the  influence of all the  factors 
involved 7
-Unanimously advises :—:

T h a t provisionally the  indications contained in th e  A ppendix can be taken  in to  con­
sideration.

70



A PPE N D IX .

PROPOSAL FOR THE SELECTION OF CARRIER TELEGRAPH FREQUENCIES 
TO BE USED IN LOADED TELEPHONE CABLES.

I t  is desirable th a t  the different nations should agree as to  the exact frequency values 
to be em ployed in voice frequency carrier current telegraphy, particu larly  over loaded telephone 
circuits. W ith reference to  telegraph apparatus, it is necessary to  consider, first of all, 
S tart-S top  apparatus, Siemens high-speed telegraphs and M ultiplex systems.

Taking as a 'b a s is  an o u tp u t of 480 letters per m inute for ’ S tart-S top  apparatus and 
1,500 per m inute for M ultiplex apparatus, there results for the  two cases a dot frequency of 
56 and 125 cycles per second. To tran sm it this a filter frequency band  of 65 and  150 cycles 
per- second is required. Such a transm ission band  is also adequate for the operation of 
th e  Siemens high-speed telegraph system.

F or m edium -heavy loaded cables a frequency band is available between 300 and 
1,800 cycles per second. W hen a distance of a t  least 50 cycles per second between the 
cut-off frequencies of ad jacent filters is prescribed, it  is possible to -o p era te  12 S tart-S top  
system s or Siemens high-speed telegraph and  6 m ultiplex system s w ithin this interval.

Regarding the d istribution of carrier frequencies it  is necessary to  take care, on the one 
hand, th a t  the carrier frequencies are odd m ultiples of a single fundam ental frequency, so 
th a t  interference oscillations which m ay occur shall no t be included in any  of the channel 
frequency bands and, on the  o ther hand, th a t  the carrier frequencies for simplex and m ultiplex 
apparatus coincide, thus allowing the  same source of current to  be used for bo th  systems.

These requirem ents will best be m ade by  starting  from the  fundam ental frequency :
60 for single channel transm ission apparatus (Start-Stop or Siemens high speed), 
and  113 for m ultiplex apparatus.

The following odd m ultiples are then  obtained (Table 1).

Sim plex
A p p ara tu s .

M ultip lex
A p p ara tu s .

Percen tage
F requency
D ifference.

p .p .s .
420
540

p .p .s.

565

%

5

660
780 791 i -3

900
1020 1017 o -3

1140 
1260' 1243 2

1380
1500' 1469 2

1620
1740 1695 2 -6

T a b l e  i ,

7 1



Applying in place of the carrier frequencies indicated  in the second column those indicated  
in the first column, a m axim um  variation of 5 per cent, is obtained, the  interference oscillations 
being in this case sufficiently rem oved from  th e  carrier frequencies of the different filters. 
I t  is thus expedient to select the transm ission bands given in  Table 2.

Sim plex A ppara tus . M ultip lex  A ppara tu s .

F requency C arrier F requency F requency C arrier F requency
No. F requencies. B ands. No. Frequencies. . B ands.

p .p.s. p .p .s. p.p'.s. ■ p .p .s.
1 420 3 8 7 .5 -  452 ,5 1 ■54°  . 4 6 5 - 615
2 540 5 0 7 .5 -  572 .5

3 660 6 2 7 .5 -  692 .5 2 780 705-  855
4 780 7 4 7 .5 -  812.5

5 900 8 6 7 .5 -  9 3 2 •5 ; 3 1020 945-1095
6 1020 98 7 .5 -1 0 5 2 .5

7 1140 1 107 .5 -1172 .5 4 1260 1185-1335
8 ' 1260 122 7 .5 -1 2 9 2 .5

. 9 1380 I 3 4 7 -5- I 4 I 2 .5 5 1500 I 425- I 575
. 10 1500 1 467 .5 -1532 .5

11 1620 1587 .5 -1652 .5 6 1740 1665-1815
12 1740 1707 .5 -1772 .5

T a b l e  2 .— C a r r i e r  F r e q u e n c y  B a n d s  f o r  S i m p l e x  a n d  M u l t ip l e x  A p p a r a t u s .

S im plex A ppara tu s . M ultip lex  A p p ara tu s .

No’, of lines/
F requency m in. for the Siem ens F requency N o. of

No. R ange. range h igh-speed  . No. ■ - R ange. lines/m in.
ind ica ted . te leg raph .

K m . K m .
1-4 10,000 1,920 2,640 1 1,900 1,500
i -5 6,500 2,400 3 ,3° ° 1-2 1,500 3,000
1-6 5, ooo 2,880 3 ,96 o i - 3 800 4 ,5oo
i - 7 4,200 3 .36o 4,620 1 -4 5° ° 6,000
1-8 3 ,5° °  ~ 3.840 5,280 . i - 5 400 7,5oo
i - 9 3,000 4.320 5,940 1-6 '3 0 0 9,000
I-IO 2,300 4,800 6,600
1-11 1,900 5,280 7,260
1-12 1,500 5,760 7,920

T a b l e  3 .— R a n g e  t o r  C ir c u it s  in  M e d i u m - H e a v y  L o a d e d  C a b l e s ,
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' The same m ethod could be used for circuits w ith light loading.
For the  reason th a t  the  duration  of propagation of the frequencies appropriated  to  the 

transm ission is more or less long, the transien t period exceeds the duration  imposed by the  filter 
frequency band. The differences in duration of propagation of frequencies included in a band  
are increased in proportion  as the  carrier frequencies approxim ate to  the cut-off frequencies of 
the circuits and  as the filter bands are widened. The range of the different carrier frequencies 
is therefore lim ited. If an  extension of 10 per cent, of the transien t periods is allowed, the 
duration of which depends o n . the  w idth of th e  filter band, the theoretical ranges given in 
Table 3 are. obtained for cables w ith  m edium -heavy loading-.

For distances exceeding 300 km. the best operation of the circuit is obtained if multiplex- 
and simplex apparatus are used sim ultaneously. F or different distances the m ost favourable 
conditions will be as ind icated  below :— !

L eng th  
of line.

M ultip lex
A p p a ra tu s

F requencies
N o.

S im plex • 
S ta r t-S to p  
A p p a ra tu s  • 

F requencies 
N o.

T o ta l No. of 
L e tte rs  

tra n sm itte d  
per m inu te .

M ultip lex
A p p ara tu s

Frequencies
No.

Siemens
H igh-Speed
T elegraph.

T o ta l No. 
of L e tte rs  

tra n sm itte d  
per m inu te .

K m .
300 1-6 9)000 1-6 9,000

300— 400 J- 5 12 7,980 i -5 12 8,160
400- 500 1-4 IO -X 2 7,440 1-4 10-12 7,980
500- 800 i - 3 8-12 6,900 ■— 1-12 7,920
800- 1,300 • 1 an d  2 6-12 6,360 — 1-12 7,920

1,300- 1,900 1 4 -1 1' •5 ,340  - — 1-11 7,260
1,900- 2,300 — I - I O _ 4,800 I - I O  • 6,600
2 ,300- 3,000 - - ' . _ 1 -  9 ' 4,320 — 1 - 9 5 ,94°
3 ,000- 3,500 — 1 - 8 3,840 — 1 - 8 5,280
3 ,5 0 0 -4 ,2 0 0 — 1 - 7 3 ,36o — 1 - 7 4,620
4 ,200- 5,000 — 1 - 6 2,880 — 1 - 6 3 ,96o
5 ,000- 6,500 — i - 5 2,400 — 1 - 5 3,300
6,500-10,000 i - ; 4 1,920 1 - 4 . 2,640

F or cables w ith ex tra  light loading there is available the  band  between 30b cycles-per 
second and  2,500 cycles per second. W ithin th is band  it is possible to  operate w ith the 
fundam ental frequency of 6b cycles per second : ’ . - ’ '

, 9 m ultip lex  transm issions and 18 single-channel transmissions.

F req u en cy  N o. F requency  in  p .p .s. R ange in  K m .

1 54° 2,200
2 780 5,000
3 1,020 5 ,9oo
4 1,260 5,300
5 1,500 4,400
6 1,740 3,400
7 1,980 2,500
8 2,220 2,000
9 2,460 1,800

T a b l e  4 .— R a n g e  o f  M u l t i p l e x  A p p a r a t u s  o v e r  C i r c u it s  in  E x t r a  L ig h t  L o a d e d

Ca b l e s .
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For simplex systems, under the same conditions as indicated  above, there will generally 
be theoretical ranges of more th an  10,000 1cm. F or m ultiplex apparatus, Table 4 indicates 
the  range for circuits in ex tra  light loaded cables. ’ ’

As is known, it is possible to  com pensate to  a certain  ex ten t the difference in the duration  
of propagation for different frequencies. - .

Using for th is object the same netw orks as those; used in telephony, it is possible to  
obtain the following ra n g e s :— , '

F req u en cy  N o. Sim pfex A p p ara tu s . F req u en cy  N o. M ultip lex  A pp ara tu s .

1 8,000 1 8,000
2-12 10,000 2 8,000

3 5,000
4 2,000
5 3,000
6 5,000

T a b l e  5 .— R a n g e  in  Ca b l e  C ir c u it s  w it h  P h a s e  B a l a n c in g .

The m ost favourable distribution resulting from  th is is indicated  below :—

L eng th  of line. S im plex  A p p ara tu s  
F req u en cy  N o.

M ultip lex  A p p ara tu s  
F req u en cy  N o.

T o ta l N um ber of L e tte rs  tra n sm itte d  
per m inu te .

Start-Stop
Apparatus.

. Siem ens H ig h -S p eed .
T elegraph  -and 

.M ultiplex A ppara tu s .;

K m .
2,000 — 1-6 , 9,000 9,000

2,000-3,000 8 W 1 O0 Ui CA 7,980 8,160
3,000—5,000 8-10 1-3. 6 7.440 7,980
5,000-8,000 6-12 1 an d  2 6,360 7,920

8,000 2-12 5,280 - 7,260

Summary.— I t  is proposed to  em ploy Voice-Frequency Carrier operation for in ternational 
traffic on loaded cables and  a study  is being m ade to  determ ine w hat o u tp u t it is possible to  
obtain  from  the  circuits w ith  S tart-S top  apparatus, Siemens high-speed telegraph and  
M ultiplex apparatus. The frequencies proposed can be very  well adap ted  to  all practical 
requirem ents.
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LIST OF TRANSM ISSION QUESTIONS U N D E R  EXAM INATION.

A.— Various questions concerning Transmission and Maintenance.

1. Possibility of standard ising  long-distance telephone systems.

2. L im its im posed by  transien t effects and m ethods by  which these lim itations -Gan be
reduced (see W hite Book, page 73; English Translation, page 32).

3. M ethod of cross-talk m easurem ent in tended to  replace voice tests.

4. New specifications and  revision of existing specifications concerning repeater s ta tio n s3-^
(a) Term inal appara tus and protecting devices.
(b) 2-wire and  4-wire repeaters.   ■;
(c) Pow er Supply E quipm ent.
(d) Signalling Equipm ent. •
(e) B alancing E quipm ent for 2-way repeaters. •
(/) Echo Suppressors.

5. Revision of the s tan d ard  specifications of the C.C.I., taking in to  consideration recent
progress in cable m anufacture, especially in relation to  num erical d a ta  characterising 
regularity  of m anufacture.

6. L ist of usual phrases to be used by  fau lt location and  testing services and  in  repeater
stations for the  m aintenance of in ternational com m unications. '

7. Co-ordination of wireless telephony and wire telephony from the point of view of technical
questions concerning the in ternational network.

B.—Questions concerning Reference Systems for Telephone. Transmission.

1. W hat are the various acceptable m ethods of constructing Secondary 'R eference System s ?

2. Does the figure 0-05 volt per dyne per square centim etre (volts per bar), specified'"pro­
visionally in the  proposals of the London Conference for the zero level of the transm itting  
system , correspond w ith  the efficiency of the commercial types of stan d ard  transm itting  
system s used by  the  various A dm inistrations in th e ir working standards for every-day 
m easurem ents ? 1

3. Does the figure 50 dynes per square centim etre per volt (bars .per volt), specified for the
zero level of the  receiving system , actually  correspond to  the efficiency.of the commercial 
types of s tan d ard  receiving system s used by  the  various A dm inistrations in their 
working standards for every-day m easurem ents? . . .

4. M ethod of transm ission equivalent m easurem ent of subscribers’ ap p a ra tu s 'an d  subscribers’
lines enabling it to  be determ ined rap id ly  w hether a subscriber’s station  (including a 
subscriber’s line, junction  elements, etc.) m eets the conditions required for in ternational 
service.

5. W hat general m ethod  shall be used for articulation tests carried out on in terna tional
circuits?

6. R elation betw een “ syllable a r tic u la tio n ” (see W hite Book, page 52; English Translation',
page 16) and  “ w ord a r tic u la tio n ” (intelligibility) principally in cases of .very long 
telephone circuits.

75



C.-—Questions and Proposals concerning the Organisation of the Laboratory of the European 
Fundamental .System of Telephone Transmission.*

(a) Questions.

1. Program m e of exam inations for recru iting  operators for the  E uropean F undam en tal
Systems L aborato ry  and  program m e of the Prelim inary course to  be followed b y  them .

2. F ixing the tariffs for the  calibration of P rim ary, or Secondary System s or of w orking
standards.

3. Scientific and  technical research which the  F undam en tal Reference System  m akes possible
in addition to regular calibrations. General rules to  be followed in the  execution of
and  the fixing of tariffs for these special investigations. •

(b) Proposals.

The Am erican Telephone and  Telegraph Com pany will deliver and instal the  apparatus 
of the E uropean Fundam ental System  in the early  p a r t of 1928. I t  is proposed th a t  during 
the  installa tion an  experienced engineer of the  F rench  P .T .T . A dm inistration (who will la te r 
occupy a p a r t of his tim e w ith the general supervision of the laboratory) and  an assistant 
(who will la te r be in charge of the calibration work under the supervision of the Engineer 
and  will devote all his tim e to  this work) shall be placed a t the  disposal of the representatives 
of the A. T. & T. Co. to give them  any assistance required, and  to  obtain from  them  as m uch 
inform ation as possible during the period of installa tion  and  test. I t  is expected th a t  the 
engineer-in-charge of the general supervision of th e  F undam ental System  will devote a t  the  
m ost one-third of his tim e to  this work. The In ternational Consultative Com m ittee will 
endeavour to  secure the  services of Mr. Chavasse, who is a m em ber of the Reference System  
Commission.

W hen the calibration work commences, th ree operators will be necessary to  carry  out 
th e  com parative voice and  ear tests as well as th e  articulation tests and  the alternating- 
current- m easurem ents, including the  calibration of the Fundam ental System  itself an d  the 
graph of the am plitude-frequency characteristics of P rim ary  System s apparatus or of Secondary 
System s as a whole.

T he senior of these three operators will be th e  afore-m entioned assistant, placed a t the 
disposal of. the C.C.I. by  the  French P .T .T . A dm inistration ; he should have the  requisite 
technical abilities and, in addition, m ust com ply w ith the  physical and.physiological conditions 
necessary to  undertake the voice and ear tests  and  the  articu la tion  test. I t  is considered 
th a t such an  operator (Chief of the Operating Staff) could be obtained for 6,000 gold francs 
per annum .

I t  is proposed th a t, in the first instance, the o ther two operators be recruited  in  G erm any 
an d  G reat B ritain  respectively. W ith  regard to  G reat B ritain , the  Post Office could release, 
a  young m an of the grade of “ transm ission a s s is ta n t” for, say, one year; th is assistant 
could be replaced by  ano th er a t  the end of th is period so th a t  u ltim ately  a certain  num ber of 
operators would obtain experience w ith the Reference System  and  a t the same tim e im prove 
their knowledge of the French language. I t  is estim ated th a t, provisionally, a salary of about 
5,000 gold francs per annum  would be sufficient for each of the operator assistants. If it is 
considered desirable, the B ritish Post Office is willing to  receive the Engineer and  the  Chief

'  * T he C om m ittee of Assessors p e rm an en tly  in  charge of th e  s tu d y  of questions concerning R eference
System s w ill have  full la titu d e  to  tak e  an y  decisions necessary  on these  sub jec ts before th e  P len ary  
M eeting of th e  C.C.I. in 1928.
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of the operating staff a t the Research L aboratories a t Dollis Hill for one m o n th ’s s tu d y  of
the technique of voice and  ear tests or articu la tion  tests.

According to  these various propositions, the  expenses which the  C.C.I. would incur for 
staff would include :—

(1) An allowance for the engineer-in-charge of general supervision equal to  one- 
th ird  of the salary which would be g ran ted  to  him  if he were exclusively in the  service 
of the  C.C.r.

(2) The salary of the  assistant, chief of the operating staff.
(3) The salary of the  two o ther operators.
(4) The expenses for the s tay  in London of the engineer and assistant for a period 

n o t exceeding one m onth.
The o ther expenses would re la te to  m aintenance of the laboratory, including the costs 

for light, electrical energy for charging accumulators,, heating costs, etc.
The to ta l expenses will be m uch less th an  w hat they  would have been if the  French 

G overnm ent had  not generously provided room s for the F undam ental System , free of' 
charge, in the Conservatoire des A rts et Metiers. ........................

The apparatus has also been offered free of charge to the C.C.I. by  the Am erican Telephone- 
and  Telegraph Com pany; in addition, the French G overnm ent has consented to  exem pt 
th is apparatus from  custom s duties. ' . ’

I t  is proposed to  establish a tariff for calibrations, the fees dem anded b y  the  L aborato ry  
varying necessarily w ith the  na tu re  of the  w ork to  be done.

The price of a working s tan d ard  calibration involving Only volume tests and  articulation 
tests by  voice and  ear would be considerably less th an  the price of P rim ary  or Secondary 
System  calibrations which require, in addition, m easurem ents w ith  alternating  current. I t  
is no t expected th a t  the income resulting from  these calibrations will cover all expenses, b u t 
it will enable a p a rt of the  expenses to  be m et. In  addition, the  application of charges for 
the various jobs executed will allow the ac tiv ity  of "the laboratory  - to be controlled.

I t  is recom m ended th a t  all the  A dm inistrations and m anufacturers possessing P rim ary  
System s shall onLy consent to  calibrate working standards a t the tariff agreed upon for the 
calibrations carried out in the  laborato ry  of th e  F undam ental System, and  the  a tten tion  of 
the  A dm inistrations of countries conveniently situated  to carry  out calibrations in  this 
laboratory  shall be drawn to  the  in terest they  have in applying to  this laboratory  for calibra­
tions. I t  is also desirable th a t  all m anufacturers supplying telephone ap p a ra tu s  shall be 
inv ited  to  use standards which have been calibrated  by comparison w ith  the Fundam ental 
Reference System .. .
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COMITE CONSULTATIF INTERNATIONAL DES
COMMUNICATIONS TELEPHONIQUES A GRANDE

DISTANCE.

Plenary Session, Como, 5th-12th September, 1927.
V.— QUESTIONS CONCERNING TRAFFIC AND OPERATING.

Agreement to be concluded between Exchanges and Subscribers for the Exchange
of Calls by Subscription.

The-' In ternational Consultative Com mittee—  . -
C onsidering:—- , - • ' -

T h at the TegaF or adm inistrative clauses, which accom pany a subscription con tract can 
differ according to  the country, b u t th a t  it is necessary to  include in all contracts of th is k ind 
a  certain  am ount of indispensable inform ation’ to give the contract its corresponding legal 
s ta tu s ;
Unanim ously advises :—

T h at the A dm inistrations, in editing the subscription contracts, should be guided by 
the following typical form.

, The. In ternational Consultative Com m ittee—
C o n sid e rin g —

T hat, i n . accordance with the Regulations of In ternational Service, Revision of Paris, 
1925, Section H, § 8 (2) the times and  duration  of subscription calls, after having been fixed 
by  agreem ent betw een the offices interested, are confirmed in w ritin g ;
Unanim ously advises :—-

1. T h a t the arrangem ents in connection w ith  the  reception of calls by  subscription should 
be m ade by  telephone during the hours of light loads betw een the term inal exchanges.

2. T h a t the  w ritten  confirm ation should be draw n up in accordance w ith  the following 
form ula :—

Confirmation of the arrangem ent relating  to  the  subscription call received the 
 ...........  19 . . . .

A call of ...............   m inutes m ust be established every day, Sundays and  F east
D ays excluded,* a t   o’clock (legal tim e of  f).betw een .sub­
scriber N o...................... a t.................  and  subscriber N o a t  
on and after ..........................  19.............

F or confirmation
......................... e x c h a n g e ......... ...............  19.. ................

S igned .......................................................... ..
3. T h at th is confirmation should be sent by  the originating term inal exchange to  the  

o ther interested term inal exchanges, th e  la tte r  com m unicating, as the  case m ay be, w ith  the 
o ther exchanges in their country who are in terested  in the  establishm ent of the com m uni­
cation.

Typical Form of Subscription Contract (Obverse).
The Telephone A dm inistration of ......................... (country of origin)

Subscription for In ternational Telephone Service.

* T he m en tion  of “ Sundays and  F e a s t D ays excluded ” m ay  be o m itted  if necessary .
f N am e of co u n try  w here subscrip tion  is m ade.
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T he undersigned  ...........................   resid ing  a t   . agrees to  p a y  u n til  fu r th e r
notice, accord ing  to  th e  cond itions se t o u t overleaf, th e  m o n th ly  su b scrip tion  d e ta iled  below ,' 
beg inn ing  from  ..........................

N etw o rk  an d  Telephone 
N um ber. T im e a t  w hich th e  

connection  is to  
be  estab lished .*

D u ra tio n  
of Call.

Is th e  connection  to  be 
estab lished  on Sundays and 

F e a s t D ays ? -

M onth ly
Tariff.

Caller. Called.

M ade a t .
1

. . t h e .......................................
1

* L egal tim e  of th e  co u n try  w here th e  subscrip tion  is m ade.

Typical Form of Subscription Contract (Reverse).

General Conditions of the Subscription.
A r t . I .— T he su b sc rip tio n  calls ta k e  place da ily  be tw een  th e  sam e s ta tio n s  a t  th e  sam e 

tim e, as ag reed  in  advance .
T he d u ra tio n  of th e  su b sc rip tio n  is for a t  least, one m o n th ; i t  m ay  be pro longed  from  

m o n th  to  m o n th , b y  ta c i t  consent.

T he su b sc rip tio n  can  be cancelled  by  e ith e r  p a r ty  b y  notice  g iven  eigh t days before th e  
ex p ira tio n  of th e  c u rre n t m o n th  of th e  subscrip tion .

A r t . I I .— T he su b sc rip tio n  calls m u s t exclusively  concern  th e  personal business of th e  
co rresponden ts or th a t  of th e ir  estab lishm en ts.

A r t . I I I .— T he m in im u m  d u ra tio n  of a su b sc rip tio n  call is 3 m inu tes. Calls of a  g rea te r  
d u ra tio n  th a n  6 m in u tes  can  be  allow ed if th e  n o rm al traffic on th e  c ircu its used  p e rm its  th is .

A r t . IV .— S ubscrip tio n  calls are  su b jec t to  th e  follow ing c h a rg e s :— • •

(a) D u rin g  th e  period  of lig h t trafficf ha lf th e  u n it tax .
(b) D u rin g  o th e r periods^  th re e  tim es th e  u n it  tax .

T he am o u n t of su b sc rip tio n  is ca lcu la ted  on a m ean  d u ra tio n  o f  30 days. H ow ever, in  con­
nec tion  w ith  th e  su b sc rip tio n , for exchange of conversa tions a t  th ree  .times th e  ta x  th e  m ean  
d u ra tio n  used  as a basis fo r ca lcu la tin g  th e  m o n th ly  ra te  can  be low ered to  25 days shou ld  
th e  subscriber give u p  th e  use of his su b sc rip tio n  on S u n d ay s  an d  F eas t D ays correspond ing  
to  S undays in  his ow n co u n try . .

T he am o u n t of su b sc rip tio n  is collected in  advance. • . . • ■

• A r t . V.— T he su b sc rip tio n  can  be c o n tra c te d  f ro m -a n y  d a t e / b u t  th e  m o n th ly  perio d  
only  com m ences from  th e  f i r s t 'o f  each  m o n th . T he am o u n t of su b scrip tion  corresponding- 
to  th e  first m o n th ly  perio d  m ay  be in c re a se d ,. if necessary, b y  th e  p a r t  of th e  subscrip tion  
corresponding  to  th e  period  be tw een  th e  d a te  of its  com ing in to  force an d  th a t  of th e  com ­
m encem ent of th e  m o n th ly  period.

f  F ro m .................................... (time) T o .............. . . . ' . .......... (time).
{ F ro m .................................... (time) T o .................................... (tim e).
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A r t .- V I.— The connection is to ; be officially - e s tab lish ed b e tw een  the  tw o stations 
indicated  on the  contract a t the exact m om ent agreed upon unless another conversation is 
in progress or a dem and for an urgent G overnm ent call is on hand.

I t  is to  be officially disconnected a t  the expiration of the  tim e allowed fo r each call if 
the  correspondents have no t already given the signal th a t the conversation ; is finished. 
However, the  correspondents m ay continue their conversation if th ere  is no . other, dem and 
on hand, the additional conversation to  be considered as an  ordinary p rivate  call and taxed  
in three-m inute units. - • . . .

A r t . V II.—No com pensation to be given and  no refund m ade if, by  the  act of the 
correspondents, the call has no t taken  place or has not had  its prescribed duration.

A subscription call which, for some cause a ttrib u tab le  to  the telephone service, cannot 
be effected or has not lasted  for the prescribed duration , shall be replaced or com pensated 
for by a call of a duration equ ivalen t'to  the  unused peiiod ; ' if possible, before the end of the 
sam e tariff period. •

If the call cannot be replaced or if com pensation cannot be given, a refund is m ade on 
the dem and of the subscriber. The refund is- fixed a t one-tw enty-fifth or one-th irtie th  of 
the  m onthly am ount of the  subscription if the conversation has not taken  place or th a t  p a r t 
of the same fraction of the m onthly subscription corresponding to  the tim e lost if the con­
versation has been curtailed.

Checking the Number of Conversations by Terminal Exchanges on International 
Lines.

The In ternational Consultative Com mittee—

Considering':—  .
T h at the daily check of the tim es of the conversation prescribed by the R egulations of 

In ternational Service, Revision of Paiis, Section 0 , § 9 (2), necessarily involves in practice 
an  appreciable loss of t im e ;

Unanimously, advises :—
T h a t A dm inistrations should try  out for three m onths a t least, from  Jan u a ry  1st, 1928, 

the  following m ethod and should follow this test w ith care, a t the  same tim e com m unicating 
t-o one another any observations necessary :—

1. Agreem ent of the taxable period should be m ade after each com m unication by 
say ing : 3 minutes in  the case of calls of 3 m inutes’ duration  or less, and in o ther cases: 
4 minutes, or 7 m inutes, or 5 minutes (conversation of a  du ra tion  of 8 m inutes does not often 
o ccu r); also, the category of the call should be given except in the case of an ordinary call, 
for example : urgent, lightning, w ith  'preavis, w ith  avis' d’appel.

I n  the case of a preavis or avis d’appel not followed by  a conversation th e  following 
indication should be. transm itted  as soon as the. in terested  exchanges know th a t the  conver­
sation  cannot take  place—preavis taxab le , or preavis not taxable, avis d ’appel taxab le  or 
avis d’appel no t taxable.

O perators should advise one another the m om ent the period of heavy traffic changes 
to  a  period of light traffic and  vice v ersa / ............. ..........
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2. In stead  of checking times, the exchanges should m erely m ake known each day by 
telephone to  one another the to ta l num ber of m inutes of conversations of each category they  
received the previous day for each of the zones of their te rrito ry  as well as the to ta l num ber 
of m inutes of conversation on through calls for each category (ordinary, urgent, lightning, 
w ith preavis or w ith avis d’appel) and for each country.

3. The m onthly  accounts should continue to  be established as in the p ast; b u t in this 
connection it will be of in terest to  present the accounts in such a m anner th a t the to ta l 
num ber of tax ed  m inutes for each category on each circuit or group of circuits is shown.

4. A t the end of the first quarter of the tes t the  A dm inistration should send to  the 
General Secretariat of the In ternational Consultative Committee a report showing :—

(a) If the m ethod has given satisfaction in a general way.
(b) In  w hat connection do they  th ink  it ought to  be adopted.
(c) O bservations from  the result of its application.-

Uniformity in the Hours of Light Traffic.

The In ternational C onsultative Committee—• . . . . . .

Unanim ously advises :—
T hat all A dm inistrations should standardise the tim es which shall be regarded as the 

tim es a t which light and  heavy traffic commences,

Advises, w ith  tw o dissentients :—
T hat from  Ju ly  1st, 1928, the times uniform ly adopted shall be 7 p.m. and  8 a.m. (legal 

tim e of the country  of origin).

Designation of International Circuits.

The In ternational C onsultative Com mittee—

Considering :■—
T hat it is advisable to  standardise the m ethod of designating in ternational circuits;
T hat th is result can be a tta in ed  by  designating each circuit either by  the nam e of the 

localities which i t  connects or by  a conventional num ber given to  this circuit after a general 
agreem ent betw een all the  A d m in is tra tio n s;

T hat, further, a m ethod of designation m ust be adopted which is as simple as possible 
for the operating personnel who are responsible for using th is designation frequently  in 
service conversations exchanged between one a n o th e r;

Unanim ously advises :—
1. T hat, from  April 1st, 1928, the in ternational circuits should be designated b y  the 

nam es of the tw o localities which they  connect, followed by  a serial num ber of the circuit, 
tak ing  no account of its technical constitution, the nam es of the localities which comprise
the designation being those which figure on the  official plan of their country, the two names
being placed in alphabetical order.

2. T hat, in order to  facilitate the application of this procedure, each A dm inistration
should come to  an agreem ent w ith the corresponding A dm inistration on the designation of 
the  circuits connecting one to  the other and should com m unicate to  the Secretariat of the . 
In ternational Consultative Committee before April 1st, 1928, a list of the official nam es of 
the term inal exchanges in its country. •



3- T hat the form under which the nom enclature of the circuits will be established in 
fu ture and kept up to  date in accordance w ith the advice of the In ternational Consultative 
Committee on page 45 in the W hite Book (English Translation, page 9) should be the subject 
of a new study.

Delivery of Avis d’appel.

The In ternational Consultative Committee—̂

Considering
T hat the percentage of avis d’appel is very sm all;
T hat telegram s can replace avis d’appel and are cheaper on long-distance serv ice;
That, moreover, on frontier connections and  elsewhere in regions where the telephone 

netw ork is not yet very well developed, the avis d ’appel are of particu lar service to  the 
public;

Unanim ously advises :—
1. T hat A dm inistrations who have already allowed avis d’appel on in ternational telephone 

service should deliver them  to  th e  recipient w ithout fixing any distance for distribution.
2. T hat the surcharge for delivery outside the  radius for free delivery of telegram s 

should be the same as the tax  dem anded for an  in ternational telegraph service messenger 
in conform ity w ith  the publications of the In ternational B ureau of Berne.

3. T hat the surcharge should always be paid  by  the caller. .
4. T hat this surcharge should be included in the in terna tional accounts and assigned 

to  the A dm inistration receiving the message. .
5. That, if the caller m akes know n when originating his call w ith  avis d’appel th a t  the 

called person lives outside the  zone of free delivery and  th a t  the  caller is paying the ta x  for 
the messenger, the transm ission of the avis d’appel should be preceded by th e  words 
" messenger paid .”

T hat, when the caller knows nothing of the m anner in w hich avis d’appel m ay be delivered, 
he should be w arned by  the originating exchange th a t  it is possible for a surcharge for delivery 
b y  messenger to  be made.

T hat, when an exchange receives an avis d’appel for delivery no t bearing the  words 
“ messenger paid .” and  the receiver of this message lives outside th e  zone for free , delivery, 
the operator should inform, the  originating exchange who will tell her if the  charge for 
delivery has been levied.

‘6. T hat the caller should also be inform ed th a t, although the A dm inistrations endeavour
to  deliver in due tim e the avis d ’appel to  the called p a r ty  they  cannot give any guarantee
when the called person lives outside the zone of free delivery of telegram s.

Occasional Calls at Fixed Time.

The International Consultative Committee—

C o n s i d e r i n g ' .

That', am ongst the num erous in ternational connections, fixed tim e calls a re . allowed by 
subscription during h o u rs . of heavy traffic >

Unanim ously advises :—
T h at in these connections occasional fixed-time calls should be allowed. ■ -



Considering :—

T h at it is desirable to  avoid the introduction of such calls causing difficulties in the
operation of the general service;

Unanim ously advises :—
T h at fixed-time calls should be dem anded a t least an hour in advance, this period being 

subject to m odification according to  the practical results of this new. service.

Considering :—  . . .
T h at it is necessary to  specify the na tu re  of the calls th a t h av e ' p riority  over fixed-time 

ca lls ; . . . .  ,

U nanim ously advises :—
T h at fixed tim e calls should be established a t the tim e specified unless a conversation

is already in progress, in which case the fixed tim e call is delayed until the end of this con­
versation ; or unless a lightning or an urgent Governm ent call is waiting, in which case the 
la tte r  have priority. If several fixed tim e calls are dem anded for the same circuit a t the 
sam e tim e they  should be established in the  order in which they  were received a t the con­
trolling exchange. . ' •

Considering :—

T h at these fixed tim e calls have p riority  over private urgent calls,
U nanim ously advises :—

T h at they  should be liable to  a ta x  equal to three tim es th a t  of an ordinary call m ade 
during the same tariff period plus one-th ird  of the un it charge, the m inim um  of this addition 
being o fr. 50 c. :

Requests for Inform ation.

The In ternational Consultative Com m ittee—

Considering :—
T h a t it  is to  their in terest to  satisfy  as far. as possible all requests for inform ation from 

the  public and th a t it- is legitim ate to  charge for those which necessitate service conversations 
between exchanges;

T hat, however, i t  seems desirable to  confine themselves, a t the outset, to- giving inform ation 
which can be found in the  list of subscribers, . . . .

Unanim ously advises* :—
T h at the following requests for inform ation should be allowed in the international 

service :—
(a) If a certain  person, designated by  nam e and  complete address, is a telephone 

subscriber ?
(b) W hat subscriber corresponds to  a certain num ber in a particu lar telephone 

netw ork ?
T h a t the  following proposed conditions should apply to  these requests for inform ation
1. The inform ation which can be given by  the exchange where the  request has been 

m ade, or by  another exchange of the same A dm inistration, be considered as concerning the 
in terna l service. -

. * T h is advise  replaces th a t  w hich  figures u n d e r th e  sam e heading; on page 341 of th e  W hite  Book
(E nglish  T ransla tion , page 269).



2. Requests for inform ation which necessitate service conversations between exchanges 
of two (or three) Adm inistrations be subject to a charge equivalent to one-th ird  of the un it 
charge between the term inating networks w ith  a m inim um  o fr. 50 c . ; th is ta x  not being 
entered in the In ternational Accounts.*

3. Requests for inform ation be tran sm itted  as soon as possible from  exchange to  
exchange. No through connection to  be set up for transm itting  these requests.

4. In  the two cases above the request and reply take the following form  :—
(a) R equest: Paris Central 09.— 99 asks if Mr. X ................ B oulevard Anspach,

161 Brussels is a telephone subscriber ?
Reply : Reply for Paris Central 09— 99 : Mr. X ................262-36 Brussels or

Mr. X . .  is not a subscriber or Mr. X .................. is not on the list of subscribers.
(b) R equest : Paris Central 09— 99 asks nam e and address of City 53— 96

London.
Reply : Reply for Paris C entral 09—rgg : City 53— 96 is Green, H. R., Commission 

Agent, 3, Broadway, E.C.4, or C ity 53—96 is not included in the list of subscribers.

Assignment of the Serial Number to a Call.
The In ternational Consultative C om m ittee—

Considering :— .
T h at the use of serial num bers has been prescribed by the R egulation for In terna tional 

Service, Revision of Paris, Section 0 , § 4 (6) on account of the facilities they  give for checking, 
p reparation  of calls and daily control of com pleted conversations; and

T hat, on the other hand, this serial num ber is assigned a t the originating end in telegraphic 
p rep a ra tio n ; . 6

Advises :—
1. T h a t the serial num ber should be assigned by  the term inal exchange a t the originating 

end a t the m om ent the request is passed to  the  incoming term inal exchange.
2. T h a t even num bers should be reserved for calls in one direction and  odd num bers 

for those in the other direction.
3. T h at the num bering should com m ence each day a t m idnight or, according to

circumstances, a t the com m encem ent of the daily service.
4. T hat if circuits connecting two localities are d istribu ted  over several operators' 

positions, each position should have its own num bering series.
5. T h a t the requests which pass th rough  a tran sit exchange should receive a t th is 

exchange, irrespective of the num ber already given by  the  originating term inal exchange, 
a serial num ber assigned by the tran sit exchange.

Methods of reducing Lost Time on International Telephone Connections, due to the delay by
the Subscriber in answering the Call of the Toll Exchange.

The In ternational Consultative C om m ittee—

Considering
T h at the application of the  O perating Rules reproduced below and  proposed b y  the 

In ternational Consultative Committee in 1925, have no t been tried  in the in terna tional 
service and  th a t trials m ade on in ternal service have no t produced conclusive re su lts ;

* T his p a rag rap h  has been adop ted  b y  10 vo tes to  6, th e  rem ainder being ad o p ted  unanim ously .
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U nanim ously advises :—
1. T h a t tests should be m ade in the in ternational service by  all A dm inistrations on 

circuits arranged a t each end for one circuit per operator or two circuits per operator.
2. T h a t these tests should be m ade in the following w ay ;—

The A dm inistration  occupying the highest position in alphabetical order shall 
suggest to  the corresponding A dm inistrations the circuits on which these tests be 
made. If th ey  agree, the exchanges in terested  shall be advised. The two term inal 
exchanges shall be able to  co-operate in these tests and the two A dm inistrations shall 
com m unicate to  one another the  reports received concerning the tests m ade between 
the exchanges concerned.

Operating Rules for International Circuits proposed in 1925.

1. The operator should m ake the warning call im m ediately after the preceding call has 
commenced.

The subscribers (calling and called) are advised in the following m anner
“ H old yourself in readiness to  speak w ith X .................  (name of exchange). I

will call you again .”
2. I t  is desirable th a t the lines of subscribers w arned for a call should rem ain held.
3. The subscriber who has been previously w arned should be recalled a t the dnd of the 

call in progress.
4. I n  principle, operators should com m unicate w ith e a c h . other during the in terval 

which occurs between the calling of the  subscriber and his reply.
These service com m unications relate to  :

(1a) the  checking of the  duration  of calls in excess of three m inutes;
(b) the  necessary d a ta  for establishing a t least one call.

5. Im m ediately  afte r the  conversations between operators, m entioned in paragraph  4, 
have been exchanged, the toll circuit should be connected to  the subscriber already called. 
The following in tim ation  is then  m ade openly (so as to  be audible bo th  on the  toll line and  
on the subscriber’s line) :—

Here is X ................ or Call from  Y ................
(name of called exchange). (name of calling exchange).

6. If the subscriber does not answer to  the  w arning call (para. 1) after half a m inute, 
the operator should proceed w ith the nex t call in the same direction.

7. The operator should proceed w ith the  second call im m ediately after the conversation 
has commenced. If the  subscriber does not reply w ithin half a m inute the request should be 
fo rthw ith  cancelled and  the  operator advise the  corresponding exchange :—

“ No. X  (num ber of ticket) is cancelled : no reply from subscriber.”
8. If the  subscriber has replied to  the  w arning call b u t does not reply to  the actual call, 

the operator should proceed after half a m inute w ith the establishm ent of the next call and 
should ac t in accordance w ith paragraph  7 (second part).

9. In  the case of telegraphic preparation  the d a ta  m entioned in paragraph  4b should be 
exchanged b y  telegraph during the subscriber’s conversation.

Moreover, A dm inistrations are recom m ended to  point ou t to subscribers the  effects of 
their delay in answering calls from  the exchange; verbal explanation given on the spot by



an official who is fully conversant w ith the  facts and who has carefully investigated  operating 
conditions., is .preferable to  a -written comm unication.

Recommendations regarding Traffic Statistics.*
The In ternational Consultative Com m ittee—- 

Considering :—
The im portance of knowing w hat traffic fluctuations there are on the principal groups 

of in ternational circuits in the course of the same y ear;
Unanim ously advises :—

T hat A dm inistrations should send every year to  the  Secretariat of the  In ternational 
Consultative Committee th e  average daily call m inutes during the hours of 8 a.m. and 9 p.m ., 
as well as the average delay on a request for a call handed in  between the hours of 9 a.m. and  
11 a.m., for each quarte r of the past year, these statistics being presented in the following 
form —

D esigna­
tio n  of 

th e  con­
nection .

No. of cir­
cuits a t  th e  
end of th e  
year under 
considera­

tion .

A verage daily  call m inu tes  f be­
tw een  8 a.m i and  9 p .m . fo r each 

r q u a rte r.

A verage de lay  on a  request f  
h an d ed  in  betw een 9 a.m . and  

11 a.m .

R e ­
m arks.

1st 2nd 3rd
Q uarter. Q uarter. Q uarter.

4 th
Q uarter.

1st
Q uarter.

2nd 3rd
1

4 th
Q uarter. Q uarte r . Q uarter.

-

f The average da ily  call m inu te  betw een 8 a.m . and  9 p .m . for each q u a rte r  shall be ca lcu lated  as 
follows : O bservations w ill be m ade during  a  certa in  n um ber of w ork ing  days each q u a rte r  and  th e  average 
ob ta ined  b y  d iv id ing  th e  to ta l  n um ber of calls b y  th e  nu m b er of days. T he re su lt of th is  division will 
be in serted  in  th e  colum n corresponding to  th e  q u a rte r  considered.

f  To determ ine  th e  delay  in  a certa in  d irection , te s t  tick e ts  shall be sen t to  th e  recording opera to rs 
a t  d ifferen t tim es betw een th e  hours of 9 a.m . and  11 a.m . an d  th e  record ing  op era to r shall fo rw ard  th em  
to  th e  positions serv ing th e  p a rticu la r circuits considered. T he o p e ra to r a t  th is  position  shall classify 
th em  according to  th e  o rder th e y  w ould occupy if th e y  happened  to  be o rd in a ry  requests  fo r c a lls ; w hen 
th e  tu rn  for each of these tick e ts  arrives she w ill in se rt th e  tim e on them . T he o pera tion  shall tak e  place 
on one o r several w orking days du ring  th e  q u a rte r . T he average w aiting  tim e shall be tak en  as th e  
average of th e  difference of time, no ted  on th e  te s t  tickets.

Leasing International Lines, not comprising Submarine Sections, for Private Purposes.
The In ternational Consultative Com m ittee—

C onsidering:—
T hat, on several routes, there are available circuits in in ternational cab les;
T hat, though the leasing of circuits has not been allowed up to  the  present on in ter- . 

national service, several A dm inistrations have already h ad  experience of leasing circuits on 
in ternal service;

* T his replaces th e  recom m endation  g iven u n d e r th e  sam e ti tle  in  th e  W h ite  B ook, page 376 (English 
tran s la tio n , page 293).
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T hat several A dm inistrations have already received ■ requests to  lease in ternational 
telephone circuits for p rivate purposes;

T hat, consequently, it is necessary to  consider from  now the question of eventually  
leasing perm anently  in ternational telephone lines so as to  allow A dm inistrations to  organise 
th is new service on a  suitable basis;

T h at it is necessary, however, to  avoid the leasing being of such a natu re as to  cause 
any  inconvenience in the  general service or being able to  perm it misuse on the part of the 
subscribers who hire these c ircu its ; . . . .

U nanim ously advises . .

T hat A dm inistrations who lease perm anently  in ternational telephone circuits should be 
guided provisionally by  the following principles un til it is possible to  benefit by  practical 
experience on this question •— -

1. In ternational telephone lines on a given route should only be leased when the num ber 
of circuits serving th a t  route allows such a disposal.

2. The leasing of an in ternational telephone line having been agreed upon, the con­
nections should be established once and  for all so th a t the  central exchanges need no longer 
interfere, b u t they  m ust be able, technically, to  control the conversations passed.

The stations so connected m ust not in any case be stations which are used habitually  
by  the public. The conversations should concern exclusively personal m atters of the 
correspondents or th a t  of their businesses. The line m ust in no way be given over to a th ird  
person.

3. The lease should be m ade for a t least a period of one year; it should be renewed after 
th a t  every three m onths by  tac it agreem ent. Notice of cancellation m ust be given by  either 
p a r ty  one m onth  prior to  the term ination  of the current period of subscription.

4. The A dm inistrations should reserve the right to recover the leased line in the interests 
of the general service, a t the sam e tim e giving the required notice of cancellation, as m entioned 
in paragraph  3.

5. T h e ; subscription should be paid  in advance and  quarterly .
6. In  the case of in terrup tion  due to  the telephone service, the originating A dm inistration 

should m ake a refund a t the request of the subscriber. The refund should be fixed a t  as 
m any times the th ree-hundred th  p a r t of the annual subscription as there were days of 
in terruption. If the period, of in terrup tion  is less th an  a day  no refund should be m ade; 
the  period from  9 a.m. to  3 p.m. in th is case should be regarded as a day.

The In ternational Consultative Com m ittee—  - •

C onsidering:—
T h at the leasing of an in ternational telephone line gives to  the lessees the possibility 

of'O btaining a t any m om ent a no-delay call, being equivalent, therefore, to  a lightning call, 
and  confers upon lessees a very im portan t privilege; .

That, however, it is necessary to  take into account the fact th a t  the operating services 
of the A dm inistrations do not intervene in the  establishing of the connections;.

Advises, w ith one dissentient :—  ' .
1. T h at the subscription should be equivalent to  120 units of tax" of the same 

connection per day, assum ing 300 days per year. •
2. T h at in every case, even for frontier connections, the receipts should be included 

in the in ternational accounts.



List of Questions relating to Traffic and Operating Submitted for Study.

1. W hat are the exchanges which m ust co-operate on questions of transm ission in cases 
of bad audibility  on an in ternational connection ?

W hat p art m ust the two zone exchanges, the term inal exchanges and the tran sit exchanges 
respectively take in this co-operation ?

2. Guiding principles for controlling the flow of traffic on in ternational telephone con­
nections where there are several routes having one or more circuits, in order to  ob tain  good 
transm ission in each case, to  equalise as far as possible the  waiting times in b o th  directions 
on the sam e connection and  to  allow operators to  be given very definite instructions for 
setting  up connections.

3. S tandardisation of system s of spelling and  the establishm ent of a definite list of 
phrases to  be used for operating the in ternational circuits.

4. E xam ination of the inform ation to  be sent by the  A dm inistrations of G reat B ritain  
and  Switzerland on m ethods of registering the  duration  of calls.

5. Is it advisable, in the case of an in ternational telephone call, when conversation does 
not commence im m ediately after the reply to  the call, to advise the operator of the exchange 
supervising the  connection th a t the call has been accepted b u t th a t  the called person is not 
yet a t the telephone ?

If the answer is “ Yes,” w hat verbal indication m ust be given in  such a  case? (In te r­
national' Regulations, Revision of Paris, Section L, § 2.)

6. Is it necessary to  define the conditions under which the tim e chargeable for a telephone 
call m ay be reduced owing to  bad  audibility?

7. Various regulations concerning the trea tm en t of calls w ith  preavis.
(a) Can the preavis calls include several persons a t the  same telephone sta tion  ?
(b) Can the preavis calls include several stations for one particu lar person ?
(c) W hen the called subscriber inform s his exchange th a t  the called person has 

another telephone in  the same netw ork or of another network, m ust th is exchange 
inform  the originating exchange so th a t  the caller m ay m ake a new request, or m ust 
the incoming term inal exchange connect to  the new sta tio n  given on its own accord ?

(d) Is  it necessary to  transm it the  nam e and  eventually  the num ber of the calling 
subscriber from the originating to  the incoming exchange ?

8. A fter placing a request for an ordinary call can th is call, a t  the request of th e  calling 
subscriber, be established to  a subscriber o ther th an  th a t  originally requested, b u t in the 
same netw ork?

9. Recom m endations to  be m ade to telephone exchanges for advising one ano ther th a t  
a certain P .B .X . has been found to  be fau lty  in the  course of an in ternational com m unication 
so th a t a tes t can quickly be m ade and th is installa tion p u t in order. Typical form  to  be 
used.

10. Is it  necessary to  modify the recom m endations of the In ternational Consultative 
Committee on the  question of setting  up detail statistics of telephone traffic ? (W hite Book, 
pages 375-383; English Translation, pages 293-301.)

11. Is it desirable for A dm inistrations to  issue for public use and  based on a s tan d ard  
model a list of in ternational telephone connections open to  the  public, indicating the facilities 
offered and  the charges m ade for these connections ?



W ould it be of any use to  add  to  such publications advice as to  the m ethod of requesting 
and  effecting an in ternational telephone call in order to  avoid as far as possible false operation 
on the p a rt of the subscriber and  lost tim e? If the answer is “ Y es ,” w hat advice should 
be given to  the public ?

12. The form  in which the N om enclature of in ternational telephone circuits should be 
established to  facilitate its use for operating purposes.

13. Recom m e|idations to  A dm inistrations to  allow the in ternational service, when the 
telephone connections are being increased, to  be extended to all networks in a particu lar 
geographical area ra th e r th an  to  confine it to  certain  definite networks.

14. Is it  expedient when calculating in ternational telephone charges, to  follow up the 
research of a co-efficient, by  which the lengths of the subm arine sections should be m ultiplied 
in order to  determ ine the  equivalent length of underground cable?

15. Should collective calls (conferences) be allowed on in ternational circuits ? If so, on 
w hat condition is it necessary to  organise this new service ? . t

16. W hat regulations should be m ade in the arrangem ents as outlined* in §§ 4 and  9 of 
Section L of the In ternational Regulations (Revision of Paris, 1925) concerning calls, originated 
by, or incoming to, Stock Exchanges, Banks, etc. (In ternational Regulation, Revision of 
Paris, 1927, Section L, § 10.)
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COMITE CONSULTATIF INTERNATIONAL DES
COMMUNICATIONS TELEPHONIQUES A GRANDE

DISTANCE.

Plenary Session, Como, 5th-i2th September, 1927.

VII.—MINUTES OF THE CLOSING MEETING. •
(12th September, 1927.)

The session opened a t 10 a.m., Mr. di P irro  presiding, • ;
A telegram  was read in which Mr. Serrao, Chief of the Portuguese. Delegation, expressed 

the great regret of the Portuguese Delegation a t not being able to  a tten d  the  Conferences 
a t Como, and  sent greetings to the  P lenary  Conference w ith assurances of the in terest w ith 
w hich he was following the proceedings.

The m inutes of the last m eeting of Traffic and  O perating were then  read. '
A fter a  discussion, in which Mr. Townshend and  Mr. Milon partic ipated , th e  form  of 

the new question No. 6 which has been studied (page 3 of the  minutes) was modified as 
follows :—

“ Is it necessary to  define the conditions under w hich the tim e chargeable for 
a telephone call m ay be reduced owing to  bad  audibility  ? ’’

The m inutes of the last conference on Transmission were then  read.
A t the  request of Mr. Cohen, the  form of the new question stud ied  and  m entioned in 

the first line of page 2 is am ended as follows : —
“ Coordination of wireless telephony and  of ware telephony from  the point of 

view of technical questions relating  to  the in ternational sy s te m /’
The m inutes of the last Conference of P rotection of Lines were then  read, and  these 

m inutes were adopted w ithout an y  am endm ent.
The m inutes of the Conference of Chief Delegates wrere then  read. A fter Mr. Townshend 

had  spoken, the following sentence was added to  the m inutes of the  m eeting :—
“ Subject to the afore-m entioned reservations and  also to  the reservation th a t  

a fixed scale of salaries for the  perm anent staff of the Secretariat will not be draw n 
up, the budget scheme for 1928 is approved b y  the P lenary  A ssem bly.’’

On the  subject of para. 1, relating to  the organisation of the C.C.I., Mr. Valensi asked 
the  P lenary  Assembly if it wrould no t be advisable to  appoin t for each Commission of Assessors 
no t only the A dm inistration wrhich has the d u ty  of nom inating the Chief Assessor, b u t also 
another A dm inistration to  take care of the appoin tm ent of a deputy  Chief Assessor.

After a  discussion, in which Messrs. Milon, Breisig and di P irro took part, it  was decided 
not to  effect any modification in  the  custom ary procedure, and  the  m inutes of the Conference 
of the Chief Delegates were approved w ithout any  modification.

The m inutes of the Conference of the Sub-Commission for the Telephone V ocabulary w^ere 
th en  read.

Concerning the work of revision of the  V ocabulary in draft form  (page 2, line 7) Belgium  
and  Sw itzerland are added to  the list of A dm inistrations appearing under “ a .”
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The Conference then  proceeded to  discuss the symbols (m athem atical symbols repre­
senting m agnitudes in calculations or on diagrams, or also graphical symbols representing 
the  various objects of telephone equipm ent in drawings). '

Following a discussion, it was decided th a t a Commission will be en trusted  w ith the task  
of studying the various questions pertain ing to  symbols and  more particularly  to  symbols 
relating  to  long-distance telephony; it will commence by  investigating the present position 
of these questions as soon as possible.

The m em bers of this Commission will be nom inated respectively by the  telephone 
A dm inistration of Germ any, France, G reat B ritain, Ita ly , H olland and Switzerland. This 
Commission will be presided over b y  Mr. Muri (Switzerland)..

A folder containing the tex t of the new Recom m endations issued by  the In ternational 
Consultative Com mittee for telephony during the proceedings of the P lenary Assembly a t 
Como was th en .h an d ed  to  each delegate.

This folder, afte r having been approved by  the A dm inistrations belonging to  the  C.C.I., 
will be published as an  official tex t of which certain  portions modify or supplem ent certain  
passages of the  L ivre Blanc (W hite Book) published by  the C.C.I. after the P lenary  Assembly 
in Paris, 1926. -

The P lenary  Assembly then  nom inated  the A dm inistrations to  appoint the Chief 
Assessor of each of the Commissions of Assessors formed to  s tudy  the new questions or 
questions already studied  which require fu rther exam ination.

Seven Commissions of Assessors are elected, as follows :—

FIRST COMMISSION OF ASSESSORS.

Questions relating  to  the protection of telephone lines against the disturbing influences 
of power installations or atm ospheric discharges :—

1. How m ay the  disturbing influences of harmonics from generators and continuous 
cu rren t trac tion  m otors be characterised ? E xam ination  of the permissible lim its of the 
am plitude of these harm onics. Measures to  be adopted in case of parallelism  between in ter­
national telephone lines and continuous-current trac tion  lines.

2. Perm issible lim its of noise induced on open-w.ire circuits and on cable circuits.
3. The effect of earth ing the neu tra l point of power installations on the im portance of 

operating troubles of ad jacent telephone lines. . - •
4. Im portance of good conductiv ity  of rails in electric traction  single-phase or polyphase 

alternating-curren t system s on the effects of induction caused in parallel telephone lines.
‘(This question should be considered as sufficiently studied : it is included as a m em orandum  
because a final decision has still to  be m ade on this subject.)

5. Possibility of adopting special arrangem ents for the protection of telephone lines in 
cases where the  d isturbing power lines w ith neutra l point insffiated are specially m aintained 
and  supervised so th a t  no prolonged earth ing of the neu tra l could occur.

6. Protection devices to  be placed on lines and  telephone installations to  pro tect the 
staff against any  possible risks due to the influence of power lines or to  atm ospheric discharges.*

Administrations participating.

G erm any (Mr. B rauns, Chief Assessor), A ustria (Mr. Pfeuffer), France (Messrs. Rochas 
and  Collet), G re a t.B ritain  (Mr. Bartholom ew), I ta ly  (Mr................... ), Sweden (Mr. Holmgren).

* T his new  question  has been included for s tu d y  a t  th e  request of th e  U .R .S .S . D elegation.
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SECOND COMMISSION OF ASSESSORS.

Questions relating to  the corrosion of telephone cable sheaths :—
1. P rotection of cables against corrosion due to  electrolysis.
2. P rotection of cables against corrosion due to  chemical action.

Administrations participating. '

Germ any (Dr. Breisig, Chief Assessor), France (Mr. Collett), G reat B ritain  (Mr. 
Bartholomew), I ta ly  (Mr.................... ).

THIRD COMMISSION OF ASSESSORS.

Questions relating to Transmission and Maintenance.

1. Possibility of unification of long-distance telephone systems.
2.' Lim its imposed by  transien t phenom ena and  m ethods by  which these lim its m ay be 

reduced (see W hite Book, page 73; English Translation, page 32).
3. M ethod of m easuring cross-talk in tended  to  replace voice tests.
4. New specifications and  revision of existing specifications concerning repeater stations :

(a) Terminal equipm ent and  protection ■ devices.
(b) Two-wire and  four-wire repeaters.
(c) Power-supply installations.
(d) Signalling devices.
(e) Balancing devices for two-wire repeaters.
(/) Echo suppressors.

5. Revision of typical specifications of th e  C.C.I., tak in g  in to  consideration recent 
progress in cable m anufacture (especially concerning the num erical d a ta  characterising the 
regularity of m anufacture).

6. L ist of phrases usually em ployed in  fau lt location and  testing  services and  in repeater 
stations for the m aintenance of in ternational communications.

Administrations participating.

G erm any (Mr. Hopfner, Chief Assessor), France (Mr. Lange), G reat B ritain  (Messrs.
A. B. H a rt and C. Robinson), Ita ly  (Mr.................... ), H olland (Mr. Petritsch), Sweden (Mr.
H olm gren). - ' ,

Mr. Shreeve, representative of the A m erican Telephone and  Telegraph Company, will 
partic ipate in the work of this Commission.

FOURTH COMMISSION OF ASSESSORS.

Questions relating to Reference Systems for Telephone Transmission.

1. W hat are the various m ethods acceptable for applying secondary reference system s?
2. Does the num ber 0-05 volts per dyne per cm.2 (volts per bar) provisionally specified 

in the proposals of the London Conference for the zero po int of the tran sm itte r system  
correspond adequately w ith the practical efficiency of s tan d ard  receiver system s of com­
mercial type used by the various A dm inistrations as working s tan d ard  for curren t tests ?
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y. Does the num ber 50 dynes per cm .2 per v o lt’(bars per volt) specified for the zero 
point of the receiver system  correspond adequately  w ith the practical efficiency of s tandard  
receiver system s of commercial type used by the various A dm inistrations as working standards 
for current tests ?

4. M ethod of measuring the transm ission equivalent of apparatus and subscribers’ lines 
so th a t a subscriber’s station  (including the  subscriber’s line, connecting apparatus, etc.) 
m ay satisfy the required conditions of in ternational service.

5. According to  w hat general m ethod of application should one proceed to  carry  out 
articu lation  tests on the in ternational circuits ?

6. R elation between the “ A rticulation of sy llab les” (see W hite Book, page 52; English 
Translation, page 16) and “ A rticulation of words in a continuous conversation ” (intelligi­
bility) m ainly in the case of very long telephone circuits.

Administrations participating.

G reat B ritain  (Mr. Cohen, Chief Assessor), Germ any (Dr. Breisig), France (Mr. Chavasse).
Mr. M artin, representative of the Am erican Telephone and Telegraph Company, will 

a tten d  the m eetings of this Commission.
The fourth  Commission of Assessors will have scope to m ake all necessary decisions (if 

found advisable) concerning the European Fundam ental Reference System  for telephone 
transm ission prior to  the P le n a ^  Assembly of the  C.C.I. in 1928. .

I t  m ust particu larly  examine the following questions and proposals relating to  the 
organisation of the Fundam ental System  F abora to ry  and m ake all useful decisions on this 
subject.

(a) Questions.
1. E xam ination  Syllabus for the  enrolm ent of operators for the European Fundam ental 

Reference System  L aboratory  and  program m e of the train ing period.
2. D eterm ining the tariff for calibrations of prim ary or secondary system s and  for 

calibration work.
3. Scientific or technical work which the F undam ental Reference System m ay perm it to 

be carried on ap a rt from regular calibration work.
General rules to apply  to execution of special work and scale of charges for such work,

(b) Proposals.
The Am erican Telephone and  Telegraph Com pany will despatch and install the apparatus 

for the E uropean Fundam ental System  in the early  p art of T928. I t  is proposed th a t  during 
the installa tion  an experienced engineer of the French A dm inistration of P.T:T, (who will 
la ter occupy a p a r t of his tim e in general supervision of the Laboratory) and an A ssistant 
(who will la te r be in charge of the calibration work under the supervision of the Engineer 
and  will devote all his tim e to  th is work) shall be placed a t the disposal of the representatives 
of the American Telephone .and Telegraph Com pany to give them  any assistance required, 
and  a t the sam e tim e to .o b ta in  from  them  as m uch inform ation as possible d u ring the  period 
of installa tion and  test. I t  is expected th a t  the Engineer-in-charge of general supervision 
of the F undam ental System  will devote a t m ost one-third of his tim e to  this, work: The
In ternational C onsultative Com mittee will endeavour to  secure the services of Mr. Chavasse, 
who is a member, of the Reference System  Commission.

W hen the calibration work commences, th ree operators will be necessary to  carry  out 
The com parative voice and  ear tests  as well, as articulation  tests and the alternating-curren t
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m easurem ents, including the calibration of the Fundam ental System  itself and  the  graph of 
the am plitude-frequency characteristics of the P rim ary  System  apparatus or of the Secondary 
System  as a whole. .

The senior of these three operators will be the afore-m entioned A ssistant placed a t the 
disposal of the  C.C.I. by  the French P.T .T. A dm inistration; he should have the requisite 
technical ability and, in addition, m ust com ply w ith  the phyiscal and physiological conditions 
necessary to  undertake the voice and ear tests and  the articulation  tests. I t  is proposed th a t, 
in the first instance, the other two operators be recruited  in G erm any and  G reat B ritain  
respectively. W ith regard to  Great B ritain, the Post Office could release a young m an of 
the grade of “ transm ission a s s is ta n t” for, say, one year; a t the end of this period this 
assistant could be replaced by  another, so th a t u ltim ate ly  a certain num ber of operators could 
obtain experience w ith the Reference System  and  a t the same tim e im prove their knowledge 
of the French language.

If it is considered desirable, the  B ritish Post Office is willing to  receive the Engineer 
and  the Chief of operating staff a t the Research Laboratories a t Dollis H ill for one m on th ’s 
study  of the technique of voice and ear tests or articulation  tests.

FIFTH COMMISSION OF ASSESSORS.

Co-ordination of wireless telephony and of telephony concerning technical questions 
arising in th e  in terna tional systems.

Administrations participating.

Great B ritain  (Mr. Hansford, Chief Assessor), Germ any (Mr. Hopfner), D enm ark (Mr. 
Christiansen), Spain (Mr. A. Nieto), F rance (Mr. Le Corbeiller). '

Mr. Shreeve, representative of th e  Am erican Telephone and  Telegraph Company, will 
partic ipate  in the work of this Commission.

SIXTH COMMISSION OF ASSESSORS.

Questions relating to Traffic and Operating.

1. W hat are the exchanges w hich m ust co-operate on questions of transm ission in cases 
of bad  audibility  on an in ternational connection ?

W hat p a rt m ust the two zone exchanges, the term inal exchanges and the tran sit exchanges 
respectively tak e  iri this co-operation ? A

2. Guiding principles for controlling the flow of traffic on in ternational telephone con­
nections where there are several routes having one or more circuits in order to  obtain  good 
transm ission in each case, to equalise as far as possible the w aiting times in b o th  directions 
on the same connection and to  allow operators to  be. given very definite instructions for 
setting  up connections.

3. S tandard isation  of systems of spelling and  the  establishm ent of a definite list of 
phrases to  be used for operating the in ternational circuits. .

4. E xam ination  of the inform ation to  be sen t by  the A dm inistrations of G reat B ritain  
and  Sw itzerland on m ethods of registering the duration  of calls.

5. Is it advisable, in the case of an  in ternational telephone call, w hen conversation does 
no t commence im m ediately after the reply to  the call, to  advise the operator of the exchange 
supervising the connection th a t the call has been accepted, b u t th a t  the called person is no t
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yet a t th e  telephone? I f  the answer is “ Y es,” w hat verbal indication m ust be given in
such a case? (In ternational ̂ Regulation, Revision of Paris, section L, § 2).

6. Is it necessary to  define the  conditions under which the tim e chargeable for a telephone 
call m ay be reduced owing to  bad  audibility  ?

7. Various regulations concerning the trea tm en t of calls w ith preavis :—
(a) Can the preavis calls include several persons a t the same telephone station  ?
(b) Can the  preavis calls include several stations for one particu lar person ?
(c) W hen the  called subscriber informs his exchange th a t the called person has 

ano ther telephone in the same netw ork or of another network, m ust this exchange 
inform  the originating exchange so th a t the  caller m ay m ake a new request, or m ust 
the  incoming term inal exchange connect to  the new station  given on its own accord?

. (d) Is it necessary to  transm it the nam e and  eventually  the  num ber of the  calling 
subscriber from  the originating to  the  incoming exchange ?

- 8. A fter placing a request for an ordinary call, can this call, a t the request of the calling
subscriber, be established to  a subscriber o ther th an  th a t originally requested, b u t in the 
same netw ork ?

9. R ecom m endations to  be m ade to  telephone exchanges for advising one another th a t 
a certain  P B X  has been found to  be fau lty  in the course of an in ternational com m unication
so th a t  a test can quickly be m ade and this installa tion p u t in order. Typical form  to  be
used.

10. Is it necessary to  modify the recom m endations of the In ternational Consultative 
Com mittee on the  question of setting  up detailed statistics of telephone traffic ? (W hite Book, 
pages 375-383 ; English Translation, pages 293-301).

11. 'Is it desirable for A dm inistrations to  issue for public use and based on a standard  
model a list of in terna tional telephone connections, open to  the public, indicating the facilities 
offered and  the charges m ade for these connections ?

W ould it be of any  use to  add  to  such publications advice as to  the m ethod of requesting 
and  effecting an in terna tional telephone call, in order to  avoid as far as possible false operation 
on the p a rt of the subscriber and lost tim e? If the answer is “ Yes,” w hat advice should be 
given to the public ? •

12. The form  in which the nom enclature of in ternational telephone circuits should be 
established to  facilitate its use for operating purposes.

13. R ecom m endations to  A dm inistrations to  allow the in ternational service, when the 
telephone connections are being increased, to  be extended to  all networks in a particular 
geographical area ra th e r th an  to  confine it to  certain  definite networks.

14. Is it expedient, w hen calculating in ternational telephone charges, to  follow up, the 
research of a co-efhcient, by  which the length  of the subm arine sections should be m ultiplied, 
in order to  determ ine the equivalent length  of underground cable ?

15. Should collective calls (conferences) be allowed on in ternational circuits? If so, 
on w hat conditions is it necessary to  organise this new'- service?

Participating Administrations.

H olland  (Mr. V an Em bden, Chief Assessor), G erm any (Mr. Wiehl), Belgium (Mr. Fossion), 
France (Mr. Barillaii), G reat B ritain  (Mr. Townshend), Sweden (Mr. A .'Lignell), Switzerland 
(Mr: Moeckli)! . . , ■ ..................................
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SEVENTH COMMISSION OF ASSESSORS.

Questions relating to Conversations between “  Bourses.”

W hat alterations should be m ade to  the regulations in §§ 4 and. 9 of Section L of the 
In ternational Regulations, Revision of Paris, 1925, concerning the  conversations originating 
from  or proceeding to commercial, financial or other exchanges ? (In ternational Regulation, 
Revision of Paris, Section L, § 10.)

Participating Administrations.

Holland (Mr. Van Em bden, Chief Assessor), Germ any (Mr. Wiehl), France (Mr. Barillau), 
Great B ritain  (Mr. Trayfoot), Switzerland (Mr. Moeckli).

The delegates of the Seventh Commission will have to  move about in order to  obtain 
the  inform ation necessary for their work in any  country  involved.

Mr. Barillau, in the nam e of the Conference, thanked  Mr. Van Em bden for the  high 
degree of efficiency and  the am iability  w ith  which he presided over the  Traffic and  Operating 
Conferences, and  hoped th a t  Mr. Van E m bden would continue to  preside over the Commission 
of Assessors studying these questions.

Mr. Van Embden thanked  Mr. B arillau for his eulogistic speech and  for the tru s t placed 
in him. Meanwhile, as he had  not the au tho rity  to  continue w ith his duties as Chief Assessor, 
he was unable to  m ake any  promises.

Mr. Barillau was certain  th a t  he expressed the  wishes of the entire Conference in 
requesting the Secretariat to  ask the  D utch  A dm inistration to  be good enough to  authorise 
Mr. Van Em bden to  continue his duties as Chief Assessor of the  S ix th  and  Seventh Com­
missions of Assessors, who, ap a rt from  new questions, are to  continue studying various 
questions of traffic and  operation not yet completed.* (Applause.)

Mr. Valensi requested th a t the Chief Assessors would subm it to  him  the list of points 
concerning the various new questions to  which the a tten tion  of the A dm inistrations should 
be drawn, particularly  concerning questions of a general type, and  of which the te x t is clearly 
ambiguous. .

Mr. Di Pirro requested the Conference to  select the  tow n in which the Com mittee will 
m eet again in 1928.

Mr. Milon proposed th a t  the  Committee m eet again in Paris. This proposal was 
unanim ously approved by  the Conference, and the date of the nex t m eeting fixed for the 
n t h  June, 1928.

The General Secretary then  observed th a t  as there are a certain  num ber of countries 
in Europe which have no t yet partic ipa ted  a t the Conferences of the C.C.I. it  would be 
desirable to  send them  the  “ Livre Blanc ” and  to  draw their a tten tio n  to  the  im portance of 
the C.C.I. work and to  the in terest which these A dm inistrations should take in belonging 
to  it, in view of the fu ture extension of the  in ternational telephone network. The Plenary 
Conference approved of this proposal.

He then  proceeded to  nom inate three auditors for the year 1927-1928, viz., th a t  Colonel 
Purves, Mr. Di Pirro and Mr. Van Em bden will continue to  carry  ou t these functions.

Mr. Milon.— I am  certain  I am  expressing the unanim ous wishes of all the  m em bers of 
th e  C.C.I. in thanking Mr. Di P irro  b o th  for the excellent and  im partial m anner in which he

* A fter th e  Closing P len a ry  Session a t  Como— 1927— th e  D u tch  A d m in istra tio n  au tho rised  M r. V an 
E m bden  to  continue th e  functions of Chief A ssessor to  th e  S ix th  and  S even th  Comm issions of Assessors.
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presided over our work, and  for the welcome th a t has been accorded to  us here. We have 
all know n Mr. Di P irro  for a long time, and  we all knew beforehand th a t  we were going to  
fulfil a m ost agreeable d u ty  in coming to  Como; b u t it can be said th a t  the reality  exceeded 
our expectations. We will all carry  aw ay w ith us an unforgettable memor}/ of the welcome 
accorded to  us here. We also request Mr. Di P irro  to thank  the Ita lian  ’A dm inistration for 
the  accom m odation placed a t our disposal. Mr. Di P irro personally is especially deserving 
of our gra titude, as during th is 3/ear he has: been confronted w ith  the alm ost overwhelming 
task  of organising and presiding over the m any Conferences, and  we are all the more grateful 
to  him  because of the opportun ity  this gave us of meeting em inent personalities. I therefore 
once again express our w arm est sym patlry to  Mr, Di P irro and  also, , allow me to  say, our 
affectionate gra titude. (Applause.)

Mr. Di Pirro.—I th an k  Mr. Milon for his k ind  speech. He a ttrib u tes  v irtues to  me which 
I certain ly  do n o t possess. I am  very m uch attached  to  the C.C.I., and it has been a great 
pleasure to  me to  render th is m eeting as pleasant as possible. I observed m y colleagues’ 
faces every day, and  I was conten t when they  were happy.

I m ust also th an k  the Assembly for the  in terest th a t  it has taken  in our w ork; I also 
th an k  the Vice-Presidents, Dr. Breisig, Mr. Van Em bden and Mr. Milon.

I m ust also add  th a t I have been assisted in m y work by the Executive Committee, to  
which I express m y thanks. F inally, I th an k  our General Secretary and  all his assistants.

The work of the  Com mittee an d  the efforts of its members have been greatly  appreciated, 
and  on th is  account you -have received a h earty  welcome from everyone.

The M inister of Communications, His Excellency A dm iral Costanzo Ciano, has come 
from  Rom e to  express his satisfaction concerning the results of our work, as well as His 
Excellency Signor Pennavaria, U nder-Secretary of S ta te  for Posts and Telegraphs; also 
Professor G. Pession, General D irector of Posts and  Telegraphs, who was here to  greet us, 
has telegraphed a pleasant message from  R om e; finally, the Mayor of Como, who has found 
pleasure in receiving us in this town.

This is w hy I am  tak ing  the  liberty  of repeating  Mr. Milon’s proposal and  of sending the 
following telegram s to  the  M inister, to  the U nder-Secretary of S tate, to  the  General D irector 
of the P .T .T . an d  to  the  M ayor of Como.

‘ ‘ H. Ex. Admiral Ciano, Minister of Communications, Rome.
“ On the  com pletion of our work, the In ternational Consultative Committee for Long- 

D istance Telephony assembled together a t the  Plenar37 Conference renders devoted homage 
to  Y our Excellency, and  expresses the w arm est g ra titude for the  cordial reception accorded to  
them  in Como, for the  various facilities g ran ted  to  them , for the  great honour which Your 
Excellenc}7 conferred on them  by  personally tak ing  p art in one of our sessions, as well as 
for the  sym pathetic  words which you kindly  spoke on th a t occasion.

“ President Assembly,
“ D i P i r r o . ”

“  Honourable Pennavaria, Under-Secretary of State Posts and Telegraphs, Rome.

“ The In tern a tio n al C onsultative Com m ittee for Long-D istance Telephony on com­
pleting its  work, recalls the gracious words of thanks for this work which were expressed by  
Your Excellency in  Como, and  sends sincere cordial greetings.

“ President Assembly,
“  D i  P i r r o . ”



‘ ‘ Prof. Pession, General Director of Posts and Telegraphs.
" On the occasion of its last m eeting the  C.C.I. P lenary  Session recalls the  support given 

by  Y our Excellency to  the Conference in Como, and  I send m y heartiest thanks an d  greetings.
“ President Assembly,

" D i P i r r o .  ”

‘ ‘ Hon. Baragiola, Mayor of Como.
“ On the occasion of its last m eeting the  In ternational C onsultative Com m ittee for Long- 

D istance Telephony expresses its h earty  thanks for the  cordial reception received in the  
tow n where A. V olta was born  and  where he lived, happy th a t it has been able to  fulfil its
work w ith such great enjoym ent on the  banks of the beautiful and  inspiring lake.

“ President Assembly,
“ D i P i r r o ' . ”

I shall say no more, because I know well th a t  on account of the sym pathy  which connects 
us the words I have already u tte red  have been sufficient to  evoke an affectionate echo in 
your hearts. I m erely request you to  rem em ber th a t I shall always be happy  to place m y
services a t the disposal of the C.C.I. w ithin the m odest range of m y ability.

My dear colleagues, let us take leave of one another w ith every wish for the  greatest 
success in our forthcom ing work. A u  revoir un til Paris. (Applause.)

Dr. Breisig.—Allow me to express our g ra titude to  the General Secretary and  to  the 
officials who have rendered us great assistance in our work. (Applause.)

Mr. Valensi.— I am  certain  th a t  your th an k s are a great help to  the  A ssistant Secretaries 
and  to  the Perm anent Secretariat. As for me, I do not deserve those eulogistic words because 
m y duties have been greatly  facilitated. They have in the first case been facilitated  by  the  
cordial welcome and by  the great practical com fort which we found a t  Como. T once m ore 
express m y gratitude to Mr. di Pirro, to  the Provincial D irector of Posts and  to  the  Delegates 
of the. Ita lian  A dm inistration, who have given us their co-operation, particu larly  the engineers, 
Messrs. Gorio and Baldini.

A part from this, our task  has been sim ilarly facilitated by  the great am ount of w ork 
prepared by  the  Commission of Assessors, and  I beg the Chief Assessors, Messrs. Breisig, 
Cohen, Hopfner and Van Em bden, to  be good enough to  accept th e  sincere thanks of the 
Secretariat.

In  the new organisation the function of the  General Secretary will be reduced to  th a t  
of a connecting link, and his d u ty  will be m ade the more easy b y  the  ties of friendship which 
have been established between us, the force of which the President pointed  out ju s t now. 
(Applause.)

The m eeting was closed a t 12.30 p.m .
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VIII.— RECAPITULATION OF THE QUESTIONS DEALT WITH BY THE INTER­
NATIONAL CONSULTATIVE COMMITTEE FOR LONG-DISTANCE TELEPHONE 
COMMUNICATION DATING FROM THE INCEPTION OF ITS WORK.*

I.— QUESTIONS OF GENERAL ORGANISATION.

Organisation and working of the In ternational Consultative Committee for Long-Distance 
Telephone Communication, L.B., 40-43 ; English Translation, pages'6-7.

D istribution of the expenses incurred in the operations of the Perm anent Secretariat, L.B., 43; 
English Translation, page 8; and L.R,, 19; English Translation, page 16.

R epresentation of P rivate Telephone organisations on the In ternational Consultative Com­
m ittee, L.B., 44; English Translation, page 8.

Technical collaboration between the C.C.I. and the technical organisations dealing w ith 
questions likely to have a bearing on in ternational telephony, L.B., 44 and 45; English 
Translation, pages 8-9.

Official language to be employed a t the meetings, L.B., 45; English Translation, page 9.
N om enclature of the in ternational circuits and plan  of the in ternational cables, L.B., 45; 

English Translation, page 9; and L.R., 63-67 ; English Translation, pages 49-51.
Vocabulary of technical telephone expressions, L.R., 20 and 21; English Translation, 

pages 16-17.
Regulations for the perm anent Secretarial Staff of the C.C.I., L.R., 21; English Translation, 

page 17.

II.— QUESTIONS OF TRANSMISSION, MAINTENANCE AND SUPERVISION.

(a) General.

Transm ission Unit, L.B., 49; English Translation, page 14.
M ethod of expressing frequency, L.B., 50; English Translation, page 14.
Definitions of some expressions used in questions of telephone transm ission, L.B., 50-53; 

English Translation, pages 15-18; and L .R ., 81; English Translation, page 62.
Telephone Transmission Reference System, L.B., 53-66; English Translation, pages 19-21; 

and  L.R ., 83-92; English Translation, pages 62-68.
Uniform  value to  be given to  the  Im pedance of In ternational C ircuits,. L .B ., 67; English 

Translation, page 29. .
Combinations of In ternational Circuits, L.B., 68; English Translation, page 29.
Practical Lim its of Transm ission Equivalents, L.B'., 68; English Translation, page 29; and 

L.R ., 23-24; English Translation, page 18.
.Allowable lim its c>f variation in the  transm ission equivalent w ith frequency for long 2-wire 

■ and 4-wire In ternational Circuits, L.B., 69; English Translation, page 30.
Adoption of arrangem ents in regard  to  Type of Loading and Gauge of Conductors other th an  

those prescribed by the C.C.I., L.B., 70; English Translation, page 30.
Echo effects, L.B., 70-73; English Translation, pages 31-32.
Transient phenom ena, L .B ., 73.; English Translation, page 32.

' V * T he ab b rev ia tio n  L .B . signifies ‘ ‘‘ L ivre B lanc ” (M inutes of th e  P len a ry  S ess io n -a t Paris, 29 th
N o v em b er-6 th  D ecem ber, 1926, of th e  In te rn a tio n a l C onsulta tive C om m ittee for Long-D istance T elephone
C om m unication), on sale a t  th e  C om m ittee S ecre ta ria t, 23, A venue de Messine, Paris. T he ab b rev ia tion
L .R . denotes " L iv re  Rose ” (M inutes of th e  P len a ry  Session a t  Como, 5 th - i2 th  Septem ber, 1927, of th e
In te rn a tio n a l C onsu lta tive  C om m ittee for L ong-D istance Telephone C om m unication), th a t  is to  say,
th is  book. T he num bers following th e  le tte rs  L .B . or L .R . ind icate  th e  num bers of th e  pages.



S tar quad Cables fo r . Long-Distance In ternational Circuits, L.B., 74; English Translation,
• page 32. ' *

Uniform ity, L.B., 74 and 75; English Translation, pages 32-33.
Frequency of Ringing Currents, L.B., 76; English Translation, page 33.
Choice of a Single Frequency for R outine Measurements, L.B., 76 and 77; English T rans­

lation, pages 33-34.
Single Frequency Method suitable to  replace Voice Tests, L .B ., 77 and 78; English T rans­

lation, page 34.
Use of In ternational Circuits for the Relaying of Radio Broadcast Transmission, L.B., 78; 

English Translation, pages 34-35.
Frequency Band to be transm itted  for the different Q uality of B roadcast Transmission, 

L.B,, 79; English Translation, page 35.
Co-ordination of Radio Telephony and W ire Telephony in the E xploita tion of the In ternational 

Circuits, L.B., 79; English Translation, page 35.

(b) General Rules concerning the Make-Up of Transmission Systems.

Interconnection of 4-wire Circuits, L.B., 81; English Translation, page 37.
M aximum and Minimum Transmission Levels to  be adopted for Radio B roadcast T ran s­

missions, L.B., 83; English Translation, page 39.
Conditions which Open-Wire Lines m ust fulfil in order to be used for Radio Broadcasting, 

L.B., 84; English Translation, pages 39-40.
A lterations made in Cable Circuits in order th a t  they  m ay be suitable for B roadcast T rans­

mission, L.B., 84 and 85; -English Translation, page 40.

(c) Apparatus.

Subscribers' Instrum ents, L.B., 87; English Translation, page 41.
Position of R epeater Stations, L.B., 89; English Translation, page 43.
Choice of .Repeaters, L.B., 89; English Translation, page 43. .
Amplification Characteristics of Repeaters, L.B., 89 and 90; English Translation, page 43.
Transmission Level, A djustm ent of Repeaters, L.B., 90; English Translation, page 43.
Compensation of the Effects due to  R apid  Tem perature V ariations, L .B ., 90 and 91; English 

Translation, page 44.
A djustm ent of the Amplification of Telephone Repeaters, L.B., 91; English Translation, 

page 44- . •

(d) Lines.

Loading of Open-Wire Lines, L .B ., 93; English Translation, page 45.
Use of Open-Wire Lines, L .B ., 93-94; English Translation, page 45; and L.R ., 24-26; 

English Translation, pages 19-20. ,
Cross-talk on Open-Wire Lines, L.B., 94; English Translation, page 45.
General Recommendations for Cables allocated to In ternational Service, L.B., 95 ; English

Translation, page 47.
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General R ecom m endations concerning Mixed Lines. General conditions to  be satisfied by 
the cable sections inserted in open-wire lines in so far as it affects the loss.of efficiency 
and impedance irregularities, L.B., 97.; English Translation, page 49; and L.R ., 27^29; 
English Translation,' pages 20-23. ‘

Transm ission Equivalents and D istortion of Mixed Lines, L.B., 97; English Translation,
Pa§e 49- ' ~................  '

(e) Maintenance and Supervision of the Lines and Installations.
R apid  R e-establishm ent of In ternational Communications, L .B ., 99 and 100; English T rans­

lation, page 53. . ;
Testing points on In ternational Circuits, L.B,, 100 and 101; English Translation, page 53.
R estriction of the num ber of Test points on In ternational Cable Lines, L .B ., 101; English

Translation, page 54.
Supervision of the lines -by means of P atro l Service, L.B’., 101; English Translation, page 54.
M aintaining Satisfactory  Transm ission (periodical tests), L.B., 101-113; English T ransla­

tion, pages 55-62. -
Function  and Duties of the Control S tation, L.B., 114-119; English Translation, pages 63-66.
Instructions for p u ttin g  into operation and  the m aintenance of in ternational telephone 

circuits, L .R ., 69-74; English T ransla tion , pages 52-61.
M aintenance of circuits used for Relaying B roadcast Transmission, L.B., 119; English 

T ranslation, page 67. ■
Division of Responsibility between Telephone A dm inistrations and Radio B roadcast Services 

(State or private) regarding the  M aintenance of Circuits used for the Relaying of B road­
cast Transmissions, L.B., 120; English Translation, page 67.

Technical Responsibilities in Connection w ith the R enting of In ternational Telephone Circuits 
to B roadcasting A uthorities, L.B:, 120; English Translation, page. 67.

( /)  Co-existence of Telephone and Telegraph Circuits in the same Cable.'

L.B., 127-135; English Translation, pages 75-82; L .R., 93-96; English Translation, 
■ pages 69-70.

III.— QUESTIONS OF TRAFFIC AND OPERATION.

(1) General.
D uration  of Service, L.B., 332 and 333; English Translation, p ag e .262.
D ecentralisation of In ternational Traffic, L.B., 333; English Translation, page 262.
Obsolete Lists of Subscribers, L.B., 333; English Translation, page 262.
M axim um  w aiting tim e for O rdinary In te rn a tio n a l. Calls, L.B., 334; English Translation, 

pages 262-263. .. . ; .
Designation of In ternational Circuits, L .R ., 110; English Translation, pages 81-82.

(2) Various Classes of Calls and Facilities to be offered to the Public.

Calls by Subscription, L.B., 340 and 341; English Translation, pages 268-269.-
Agreeme.nt to 'b e  m ade between exchanges and subscribers for the exchange of subscription 

calls, L .R ., 105-108; E nglish .T ranslation, pages 78-80.
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Requests for inform ation, L.B., .341; English Translation, page 269; L .R ., 112-113; 
English Translation, pages 83-84.

Occasional calls a t fixed time, L.R., i n  and  112 ; English-Translation, pages 82-83.
Leasing of in ternational com m unication routes for p rivate  service, excluding subm arine 

sections,-L.R. 117-119; English Translation, pages 86-87. . . . . . .

(3) Methods of Operating.

Establishm ent of Calls during H eavy Traffic, L.B., 345; English Translation, page 272.
Standardisation of hours of light traffic, L .R., 109; English Translation, page 81.
Method of establishing calls w ith Preavis or A vis d’appel, L.B., 345-348; English Translation, 

pages 272-274.
Delivery of calls w ith A vis d’appel, L.R., 110 and 111; English Translation, page 82.
Operation of In ternational Circuits, L.B., 348; English Translation, page 274.
Assignment of serial num bers of a call, L .R ., 114; English Translation, page 84.
Instructions to  the Personnel a t Telephone Exchanges, L.B., 348 and 349; English T ransla­

tion, page 274.
Preparation  of Calls, L.B., 349; English T ranslation, page 275.
Suitable m ethods of reducing the losses of tim e in in ternational calls due to the delay caused 

by the subscribers in replying to the call from  the Toll exchange, L .R ., 114 and 115; 
English Translation, pages 84-85.

Telegraphic P reparation  of Telephone Calls, L.B., 349; English Translation, page 275.
Suggested In ternational Regulations for the Telegraphic P reparation  of Telephone Calls, 

L.B., 350-354; English Translation, pages 275-277.
Operating rules for the in ternational tran sit traffic, L.B., 355 and 356; English T ransla tion , 

page 278.
Conditions which should be fulfilled concerning the Operation of Intercom m unication System s 

between In ternational 4-wire and 2-wire circuits, L.B., 357; English Translation, 
.p a g e  279.

(4) Rates and Tariffs.

No reply from  a subscriber, L .B ., 362; English Translation, page 283.
Tolerance and A rrangem ents for Registering the D uration of Calls, L.B., 363; English T rans­

lation, page 284. -
Comparison of the num ber of calls between the .in ternational exchanges, L .R., 108 and 109; 

English Translation, pages 80-81.
Calculation of In ternational Telephone Charges, L .B ., 363 and 364; English . T ranslation, 

pages 284-285.
Minimum Traffic to be guaranteed to T ransit-C ountry , L.B., 365 and 366 ; English T rans­

lation, pages 285-286.
Relationship between the cost of leasing.a circuit and the value of the cut-off frequency of 

this circuit, L.B., 366 and 367; English Translation,, page 286.
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(5) Proposed Typical Form of Agreement between Administrations for International
Telephone Service.

L.B., 369-374; English Translation, pages 287-291.

(6) Traffic Statistics.

L.B., 375-383; English Translation, pages 293-301; and L .R., 116 and 117; English 
Translation , page 86. ;

IV — QUESTIONS CONCERNING THE PROTECTION OF LINES.

1. Protection of telephone lines against interference caused by heavy curren t or high-tension
power circuits.

See the pam phlet published in 1926 by  the In ternational Consultative Committee 
on Long-Distance Telephone Communication under the heading :

“ Instructions concerning the precautions to  be taken  in order to protect telephone 
lines against interference from  heavy curren t or high-tension power circuits ” (on sale 
a t the Committee Secretariat, 23, Avenue de Messine, Paris).

2. Protection of telephone cables against corrosion due to  electrolysis, L.R., 123-147.*
3. Protection of telephone cables against corrosion due to chem ical action, L .R., 148-150.*

* E ng lish  T ran s la tio n  p rin te d  as a sep a ra te  volum e.
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