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COMITE CONSULTATIF INTERNATIONAL 
TELEPHONIQUE

Xth Plenary Meeting, Budapest, 3rd-io th  September, 1934.

L IS T  OF D E L E G A T E S.

A.— DELEGATES FROM TELEPHO NE ADMINISTRATIONS AND
OPERATING COMPANIES.

1 . Administrations or Operating Companies belonging to the C.C.I.F.

S o u t h  A f r ic a

(Union of South Africa) ... Mr. B. S. Cohen, of the British Post Office.

A l b a n ia  ............................. Not represented.

G e r m a n y  ... ... ... Mr. K. Hopfner, Ministerial Director {Chief Delegate).
Dr. Jager, Ministerial Councillor.
Mr. Dohmen, Chief of Division, Reichspostzmtralamt.
Mr. Ehlers, Chief Councillor of Posts.
Mr. Gladenbeck, Councillor of Posts.

A r g e n t in e

Compania Union Telefonica del Rio de la Plata.
Compania Telefonica Argentina.
Compania Internacional de Radio.
Sociedad Anonima Radio Argentina.

Mr. F. Gill (Chief Delegate).
Compania Telefonica Telegrafico del Plata.

Mr. B. Pohlmann.
Dr. H. F. Mayer.

Compania Internacional de Telefonos.
Mr. Max Langer.

Compania Transradio Internacional.
Not represented.

A u s t r ia  ............................. Mr. Rudolf Heider, Ministerial Councillor {Chief Delegate).
Mr. Rudolf Oestreicher, Ministerial Councillor.

B e l g iu m  ............................. Mr. Van Ubbel, Engineer-in-Chief, Director of Telephones [Chief
Delegate).

Mr. Fossion, Assistant Director.
Mr. Haemers, Chief Engineer.

Ch il i

Chile Telephone Company.
Not represented.

Ch in a  ...   Mr. Wupogfeng, Chief Engineer, Ministry of Communications,
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C u b a

Cuban Telephone Company.

D e n m a r k

D a n z ig  {Free City of)

Mr. P. E. Erikson, Assistant Vice-President (Chief Delegate).
Mr. Van Hasselt, Engineer.

Mr. M. J. Gredsted, Chief of the International Operating Service 
[Chief Delegate).

Mr. N. Holmblad, Engineer, Technical Section of Telegraphs and 
Telephones.

Mr. L. Saltoft, Chief Engineer of the Copenhagen Telephone 
Company.

Not represented.

S p a in

Comfania Telefonica Nacional de Espana.
Mr. J. M. Clara, Director of the International Service (Chief Delegate). 
Mr. Del Riego Salazar, Chief of Section.

E s t h o n ia Not represented.

U n it e d  S t a t e s  o f  A m e r ic a

American Telephone and Telegraph Company.
Mr. H. E. Shreeve, Technical Representative of the A. T. & T. 

x Company in Europe.

F in l a n d

F r a n c e

G r e a t  B r it a in

Mr. J . Rosberg, Engineer.

Air. Lange, Director of the Telephone Service (Chief Delegate).
Mr. Drouet, Inspector-General.
Mr. Aguillon, Chief Engineer.
Mr. Le Corbeiller, Chief Engineer.
Mr. Collet, Chief Engineer.
Mr. Malezieux, Chief Engineer.
Mr. Belus, Engineer.
Mr. Parmentier, Engineer.
Mr. Chavasse, Engineer.
Mr. Godfrin, Engineer.
Mr. Debry, Department Chief.
Mr. Rigollet, Deputy Department Chief.

Col. A. G. Lee, The Engineer-in-Chief, British Post Office {Chief 
Delegate).

Mr. W. H. Weightman, Principal in charge of International Telephone 
Service, British Post Office.

Mr. G. W. Gomm, Inspector of Telegraph and Telephone Traffic, 
British Post Office.

Mr. S. T. Keyte, Staff Officer, Accountant General’s Department, 
British Post Office.

Mr. B. S. Cohen, Staff Engineer, Director of Research, British Post 
Office.

Mr. J. G. Hines, Staff Engineer, British Post Office.
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G r e a t  B r i t a i n  (cont).
Mr. A. J. Gill, Staff Engineer, British Post Office.
Mr. P. B. Frost, Assistant Staff Engineer, British Post Office.
Mr. B. J. Stevenson, Executive Engineer, British Post Office.
Mr. F. E. A. Manning, Executive Engineer, British Post Office.

H u n g a r y

(a ) Delegates from the Hungarian Administration.
Baron G. Szalay, Secretary of State, Director-General of Posts 

{Chief Delegate).
Dr. P. de Hollan, Director-in-Chief.
Dr. P. Hajos, Director-in-Chief.
Dr. F. Havas, Director.
Dr. F. Kende, Under-Secretary.
Dr. F. Teesz, Under-Secretary.
Mr. D. Veghely, Chief Technical Director.
Mr. G. Ujj, Chief Technical Director.
Mr. A. Ledeczy, Chief Technical Director.
Dr. R. Telbisz, Chief Engineer.
Dr. I. Tomits, Technical Councillor.

(b ) Reception Committee.
Dr. P. de Hollan, Director-in-Chief [Chairman).
Dr. F. Havas, Director.
Dr. A. Racz, Director.
Dr. J. Albrecht, Councillor.
Dr. F. Teesz, Under-Secretary.
Mr. E. Fritz, Technical Director.
Mr. A. Eglmayer, Technical Councillor.
Mr. E. Kisfalvz, Technical Councillor.
Mr. J. Erdoss, Technical Councillor.
Mr. T. Alker, Engineer.

D u t c h  I n d ie s  ................... Not represented.

I c e l a n d  ...   Not represented.

I t a l y ...................................... Mr. Cesare Albanese, Head of Department, Experimental Institute
of Communications, P.T.T. Section {Chief Delegate).

Mr. A. Baldini, Section Head, Experimental Institute of Com
munications, P.T.T. Section.

Mr. F. Pepe, Engineer, Inspector, State Telephone Service.
Mr. D. Achilli, Department Head, State Telephone Service.
Mr. Elvio Soleri, Professor of the Engineering College at Turin, 

Member of the Council of the Turin Telephone Service Co.

J a p a n ...................................... Mr. Yataro Nakamura, Engineer in the Ministry of Communications
{Chief Delegate).

Mr. Takashi Ono, Engineer in the Ministry of Communications. 

L e t t o n ia  ..........................  Not represented.
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L it h u a n ia  ...............................Not represented.

L u x e m b o u r g    Not represented.

M e x ic o

(a ) Empresa de Telefonos Ericsson S.A.
Mr. Mauritz Vos, D.Sc. (Chief Delegate).
Mr. F. Markman, Engineer.
Mr. G. Segerstrom, Engineer.

(b ) Mexican Telephone and Telegraph Company.
Not represented.

M o z a m b i q u e ...............................Not represented.

N o r w a y  ............................. Mr. Martin Wahl, Chief of Department, Telegraph Administration
{Chief Delegate).

Mr. S. Rynning-Tonnessen, Engineer, Telegraph Administration.

H o l l a n d  ............................. Mr. H . J .  Boetje, Engineer-in-Chief, Technical Director of Telegraphs
and Telephones {Chief Delegate).

Mr. H. C. Felser, Inspector-General of Posts and Telegraphs.
Mr. Th. W. L. M. de Winter, Inspector of Posts, Telegraphs and 

Telephones.
Mr. J. Winkel, Chief Engineer of Telegraphs and Telephones.
Mr. J . Tj. Visser, Engineer of Telegraphs and Telephones. 

n Mr. H. C. A. Boom, Engineer, Director of the Municipal Telephone
Service at Rotterdam.

P o l a n d  ...........................Mr. Stanislas Debicki, Chief of the Telegraph and Telephone Operat
ing Department in the Ministry of Posts, Telegraphs and Tele
phones {Chief Delegate).

Mr. Henry Pomirski, Chief of the Cable Department in the Ministry 
of the P.T.T.

Mr. Constant Dobrski, Chief of Section in the National Institute of 
Telecommunications.

Mr. Czeslaw Rajski, Chief of the Laboratory of State tele- and 
radio-communication service.

P o r t u g a l  ...........................Not represented.

R u m a n ia

Societatea Anonima Romana de Telefoane.
Mr. J. Miclescu Prajescu, General Secretary {Chief Delegate).
Mr. B. H. McCurdy, Director of Long Lines and Transmission.
Mr. J . J. Parsons, Traffic Director.

S w e d e n  ............... ... Mr. A. Holmgren, Department Chief of the Telegraph Administration
{Chief Delegate).

Mr. E. Hailing, Director of Telephones, Stockholm.
Mr. A. Lignell, formerly Director of Telephones, Stockholm.
Mr. S. Nordstrom, Chief Engineer, Telegraph Administration.
Mr. G. Svedenborg, Section Engineer.
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Sw it z e r l a n d  . . .

Czec h o -S lo v a k ia

U n io n  o f  S o v ie t  So c ia l ist  
R e p u b l ic s .

Mr. A. Muri, Head of Technical Division (Chief Delegate).
Mr. A. Mockli, Chief of Telephone Section.
Mr. A. Keller, Chief of Test Section.

Mr. St. Chocholin, Ministerial Councillor (Chief Delegate).
Mr. Fr. Matous, Ministerial Councillor.
Mr. J. Michalek, Councillor.

Mr. C. Koulbatski, of the Technical Research Institute, People's 
Commissariat of Posts, Telegraphs and Telephones (Chief Delegate). 

Mr. Balachov, Engineer, Chief of the Central Long-distance De
partment at Moscow.

U r u g u a y

Y u g o sla v ia

... Not represented.

................  Not represented.
2 . Representatives of Organisations co-operating with the C.C.I.F.

(a) Comite Consultatif International Telegrafhique:
Represented by the Hungarian Administration at the request of the Czecho-Slovakian Administration, 

directing the C.C.I.T.
(b ) Comite Consultatif International des Radiocommunications :

Represented by the German Administration at the request of the Portuguese Administration, direct
ing the C.C.I.R.

Bureau of the International Union of Telecommunications :
Mr. Boulanger, Vice-Director.

B.—DELEGATES FROM ELECTRO-TECHNICAL ASSOCIATIONS.

1. International Union of Railways.
Mr. Abeloos, Engineer in the Technical Service of Roads and Opera

tion in the P.O. and Midi Systems.
Mr. Hellenthal, Director of the German Railways.

2 . International Conference of large High Tension Electric Networks.
Mr. Wilczek, Consulting Engineer at Budapest.

3 . International Broadcasting Union.
Mr. R. Braillard, President of the Technical Commission and Director 

of the Control Centre of the Union at Brussels.
Mr. Bemetti, Engineer of E.I.A.R. Company, Turin.
Dr. Nestel, Chief Engineer of the Reichs-Rundfunk Gesellschaft, 

Berlin.
Mr. E. L. E. Pawley, Engineer, British Broadcasting Corporation, 

London.
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MINUTES OF TH E OPENING SESSION

(3rd September, 1934).

The meeting opened at 10.00 a.m.

His Excellency M r. T ih am sr Fabinyi, M inister of Com m erce : I have pleasure in greet
ing you in the name of the Royal Hungarian Government and in extending to you a cordial welcome.

The Hungarian Government is proud and indeed grateful to you for having accepted its invita
tion to hold this Plenary Meeting in Budapest, in the year when we are celebrating the 10th anniversary 
of the founding of the C.C.I.F., which makes this meeting a highly significant and solemn occasion.

The Hungarian Government wished, by its invitation, to express its great appreciation of the 
work done by this Committee during the past ten years, well aware that this work has always been 
inspired by the idea of developing—within the limits of possibility and in accordance with scientific 
progress—the networks, installations and the regulation of international telephone service, and to 
support these endeavours which tend to promote the development of civilisation and to bring the 
nations closer together.

I would like to emphasize that this development is of particular importance to Hungary, which, 
situated in the valley of the Danube and the Tisza, is the connecting link between western and 
northern Europe and the east and the south. Due to her position as an intermediary country, Hungary 
has always played an important part with regard to communications.

Conscious of her part, Hungary is, as in the past, striving now and for the future to maintain this 
tradition. Acting on this idea the Hungarian Administration has constructed the long-distance 
telephone cable, which connects Budapest with Vienna and Bratislava in one direction, and Szeged, 
a town situated near the Jugo-Slavian and Roumanian frontier, in the other direction. Hungary 
has thus established a large number of telephone circuits which can carry European and extra- 
European traffic under the best conditions. The modem cord-circuit repeater installation in the 
Budapest interurban exchange, increases the importance of the Hungarian telephone system.

I would ask you, as representatives of the Administrations and Telephone Companies, during 
your stay in Budapest, to be good enough to study not only the questions on your agenda, but also 
the telecommunication installations in Hungary. When, in the immediate future, you are planning 
the routes of the world telephone traffic, please remember that in Hungary the cables and telephone 
installations are always available in excellent condition for this traffic.

Inspired by these ideas I declare the Xth Plenary Meeting of the C.C.I.F. open and welcome 
you warmly.

Once more I bid you welcome and may the highest success crown your efforts ! (Loud applause.)

To my great regret I am now obliged to leave this illustrious assembly as other official duties 
call me. I would therefore ask the Secretary of State and Director General of the Hungarian Royal 
Administration of Posts to be good enough to take my place and continue to preside over this 
meeting. (Loud and prolonged applause.)

B aron G abriel Szalay, Secretary  of S tate and D irector G eneral of Posts : Following 
the remarks made by His Excellency, the Minister of Commerce, I, for my part, as Head of the 
Administration which has had the pleasure of inviting you here, also wish to tender you a very 
hearty welcome on behalf of the Royal Postal Administration of Hungary, which is greatly honoured 
to see the eminent representatives of so many telephone administrations and undertakings gathered 
in our capital.
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We hope that the work of this Plenary Meeting will contribute materially to the continued 
development of telephony.

Before we begin our work, may I remind you that ten years have elapsed since the inception 
of the C.C.I.F.

The tremendous progress in telephony during these last years, the possibility of telephoning over 
almost unlimited distances by means of long-distance cables and radio-telephony, made it necessary 
to create an international organisation, able to arrange for and maintain the best conditions for these 
communications.

It is for this reason that the C.C.I.F. has been created, which by its recommendations, which 
have been adopted by nearly all the Administrations, has rendered inestimable services to the Union 
Internationale des Telecommunications.

The leading representatives of the nineteen administrations who have for ten years been 
intimately connected with the founding and development of our committee have done good wrork, 
and we remember them with gratitude. I am very happy to be able to welcome here several of the 
founders of the C.C.I.F., notably Mr. Lignell, former Telephone Director in Stockholm, now retired 
as a result of the number rather than the weight of years ; forty-nine years in the Swedish telephone 
service, during which time he held what might be termed all the leading posts.

He has participated with the greatest interest in the work of the C.C.I.F. and, in stating how 
valuable he is, I will only say that he has had the pleasure of seeing all the proposals he brought 
forward at the Constitutive Assembly of 1924, put into effect in the international telephone services.

I hope—and I am certain that I am expressing the sentiments of all the members of the C.C.I.F. 
—that he may, in perfect health and for many years to come, further the development of the telephone. 
(Applause.)

The other founders also, whom we may call the pioneers in long-distance telephony, have not 
ceased to contribute to the work of the Committee which has been so rich in result.

I do not wish to take your time by going over the long series of questions dealt with by the 
Committee or by telling how its advice and recommendations, which have been adopted by the 
Administrations, have improved the telephone service, thereby accelerating the traffic. This will be 
the grateful task of the historian.

I would merely emphasize that the importance of the Committee has increased with each Plenary 
Meeting. Nor must we forget the conscientious work done by the various Commissions of Rap
porteurs which succeeded the Permanent Commission (established until 1926), and which may be 
said to have had to deal with the greater part of the work, and last, but not least, the General 
Secretariat with which Mr. Valensi’s name is so closely associated that it is difficult to imagine the 
one without the other.

It is a sad fate that he should not be here to-day on account of illness. Although absent, I 
would, however, thank him, as also all the members of the Committee—prominent and competent 
officers of the different Administrations, Companies and Organisations—for all their earnest and 
careful work for the benefit of the understanding and progress of humanity. (Applause.)

One thing that should not be passed over in silence is that, for the purpose of rendering our 
work even more efficient, our Committee has, since 1927, collaborated with the Comite Mixte 
Internationale, and that since its origin it has kept in touch with numerous international organisa
tions. I have the pleasure of welcoming amongst us eminent representatives of the Conference
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Internationale des Grands Reseaux Electriques a Haute Tension, those of the Union Internationale 
de Radiodiffusion and the Union Internationale des Chemins de Fer. I must certainly not forget 
M. Boulanger who represents amongst us the Bureau de l’Union Internationale des Telecommunications.

I confidently hope that the second decade of our work will be as fruitful and appreciated as 
the first.

I have pleasure in announcing that China and Japan have just become official members of the 
C.C.I.F. as from July of last year. I would take this opportunity of welcoming cordially the delegates 
of these two Administrations, as I feel sure that their participation in our work can only increase 
the remarkable results which we have achieved in the improvement of the international telephone 
service. (Applause.)

I row have the sad duty of recalling to your memories those of our colleagues who will never 
return.

(The delegates rise.)
M r. B arillau , who died in February, 1933, and who participated for several years with greatly 

appreciated efficiency in the work of the 6th and 7th Commissions of Rapporteurs.

M r. S tegm ann, who ha? been a member of the German Delegation since the inception of the
C.C.I.F., and whose participations in the Technical Commissions have been very profitable for 
telephony, died in August, 1933.

M r. Robinson, who left us in November, 1933, after having participated in the work of the 
Plenary Meetings every year with a devotion appreciated by all his colleagues.

P rofessor di P irro , who was amongst the founder-members of the C.C.I.F. An eminent electro
technician of universal reputation, he died in February, 1934, shortly after his retirement.

Finally, D r. B reisig , who died in April of the present year, and who was also one of the most 
active founder-members of the C.C.I.F., and whose valuable advice will certainly be missed.

Gentlemen, I would ask you to observe a silence of one minute to honour their memory.

(One minute’s silence.)

Now, Gentlemen, I would invite you to elect the President of the Plenary Meeting.

M r. H opfner : I think that I am speaking for everybody in proposing that the Secretary of 
State and Director General of the Royal Posts of Hungary, should be the President of the Plenary 
Meeting of 1934. (Loud applause.)

B aron Szalay : In thanking Mr. Hopfner for his kind remarks, I abide by your vote and accept 
the office of President. I am greatly touched’by this mark of your confidence, and the honour which 
you have done me and which I also interpret as a mark of your sympathy towards Hungary, my 
dear country.

I need hardly add that I shall do my utmost to direct our labours to the best of my ability.

We have now to elect the three Vice-Presidents who will have to direct the work of the Commision.

May I propose to you that Colonel Lee be elected for questions of transmission, Mr. Albanese 
for questions of protection, and Mr. Muri for questions of traffic, exploitation and tariffs. (Applause.)

I note that these proposals are unanimously accepted.
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M r. Lfgnell : There is an old proverb which says that “ Union is strength,” and this applies 
so well to the work of the C.C.I.F.

When, on the initiative of the French Government, this Committee was established in 1924, it 
was clear to all the world that, in order to realise long distance telephone communication between 
countries, it was necessary not only to overcome difficulties of a purely technical nature, but also, 
and in particular, to establish uniformity in regard to the organisation of international lines and the 
methods for their utilisation. It became the task of the C.C.I.F. to carry out this unification, and it 
is recognised to-day that the C.C.I.F. has admirably fulfilled this task. This has only been made 
possible by the collaboration of the eminent experts of the different countries, aided by the man who 
holds the office of the General Secretary and, finally, by the lively interest which all the countries 
have taken in the important problems which had to be solved. The result of the work of our Com
mittee—the establishment of a world telephone network—has practically been achieved in less than 
ten years.

The kind remarks which have just been addressed to me have touched me very much. I am 
happy if, for my humble part, I have been able to contribute to the great work of the C.C.I.F. I shall 
always continue to devote my interest and experience to telephone questions. I rejoice at the oppor
tunity which has been given me to take part once more, although I have retired from the Service, 
in the Plenary Meeting of the C.C.I.F. in this lovely country of Hungary, and I would take this 
opportunity of thanking you, my dear colleagues on the Committee, most heartily for the friendship, 
cordiality and indulgence which you have always accorded me.

In closing I would express the hope that the unity which has given the C.C.I.F. the power to 
solve some of the greatest problems of our century with regard to communication shall not cease 
to prevail.

Baron Szalay : I have to inform you that M. Valensi, our highly esteemed General Secretary, 
is kept in bed by arthritis. He has written to me as follows :—

"  M r . P resid en t ,

“ A severe form of arthritis, which attacked me shortly before my intended departure 
for Budapest, unfortunately persists and, greatly to my regret, prevents me from taking part 
in the opening session of the Xth Plenary Meeting of our Committee.

“ I have already had the pleasure of writing to tell you how much I was looking for
ward to a visit to Hungary. My dear friends and colleagues on the Committee know the 
great intellectual and personal pleasure it always gives me to collaborate with them and how 
happy I have been to put all my effort at their disposal during the course of the first nine 
Assemblies. You will therefore understand that to me it is more than a misfortune—I may 
say a real tragedy—that my body should be chained here by illness, whilst my thoughts are 
with your meeting in the Houses of Parliament in Budapest.

“ I would ask you to be good enough to express to all my dear colleagues my very sincere 
wishes for the success of their work as well as my feelings of great friendship and profound 
regret. I should, in particular, like them to know that my thoughts will be with them when 
they are meditating on the memory of those of our colleagues and friends who have recently 
passed away.”

We very much regret the absence of our General Secretary, which deprives us not only of one 
of the moving spirits of the Committee, but also of a charming colleague who is the friend of us all.
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I feel sure that I shall have your unanimous approval in proposing to write him a letter, thanking 
him for his good wishes with respect to the satisfactory progress of our labours, expressing our very 
deep regret a t his absence and wishing him a quick recovery. (Loud and prolonged applause.)

Mr. Valensi at the same time submitted the following proposal to the Meeting:—

" That the functions of the General Secretary may be entrusted, in so far as technical 
questions are concerned to Mr. Le Corbeiller, Chief Rapporteur of the 5th C.R., who will be 
assisted by Mr. Oilier in regard to questions of protection (1st and 2nd C.R.’s) ; Mr. Bigorgne 
for questions of transmission (3rd C.R.), and by Mr. Parmentier in regard to questions of 
maintenance.

“ With regard to questions of exploitation, the functions of the General Secretary may be 
confided to Mr. Mahe, Secretary of the 6th and 7th C.R.’s, Mr. Mahe being also the Secretary 
of the ‘ Commission des Voies de secours.’ ”

Does this proposal meet with your approval ? (Applause.)

I see that it does, and accordingly have pleasure in welcoming Mr. Le Corbeiller and Mr. Mahe, 
as also Messrs. Oilier, Bigorgne, Labrousse and Parmentier in their respective offices, being assured 
that the choice of the Meeting has fallen upon worthy substitutes for Mr. Valensi.

M r. Le C o rb e ille r: The two secretaries you have just appointed thank you for the honour 
which you have done them and for your confidence in them. They are, however, conscious that they 
have not between them the total experience of Mr. Valensi with regard to the Meeting and the details 
of its deliberations. They will, however, endeavour to equal his devotion, and it is with pleasure 
that they put themselves at your entire disposal, as also all the Staff of the General Secretariat, to 
help you in your work so far as it lies within their power. (Loud applause.)

B aron Szalay : I regret to inform you that Mr. de Tersztyanszky, Directeur Superieur Tech
nique of the Hungarian Delegation, was taken ill at the beginning of this month, and has had con
valescent sick-leave which he is spending by the sea. As he is thus prevented from taking part in 
our work, he will be replaced by Mr. de Veghely, Directeur Superieur Technique. (Applause.)

Further, the Technical Director Aigner, another member of the Hungarian Delegation, having 
lost his mother a few days ago, regrets that he is unable to be with us. Mr. Raphael Telbisz, Technical 
Adviser, has been called to replace him.

I will read the letter that Mr. de Tersztyanszky has sent to me :—

“ To the Secretary of State,

“ Being on convalescent sick leave after my illness, I have had to leave Budapest to come 
here to recuperate. This, to my great regret, prevents me from being able to take part in 
the work of the Xth Plenary Meeting of the C.C.I.F., at Budapest.

“ In asking you to be good enough to excuse my absence, I would express my best wishes 
for the success of the work of the Assembly.”

I am sure that I have the approval of the Assembly in sending him a telegram, expressing our 
best wishes for his complete recovery and thanking him for his sincere wishes for the success of our 
work. I am also sure that Mr. Aigner will have the sympathy of all the members in his sad loss.

In conclusion, I would ask Mr. Mah6 to give necessary information with regard to the dossier, 
distributed to the chief delegates.
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M r. Mahe : Gentlemen, you have received a dossier, containing the following documents :—

(1) A draft programme of the work of the Xth Plenary Meeting. (This Draft is not final.)

(2) A list of the questions, submitted for the examination of the Xth Plenary Meeting.

(3) A Form No. 1, on which the chief delegates are asked to enter the names and official titles 
of the members of their delegation.

(4) A Form No. 2, on which the chief delegates are asked to state the names of the members 
of their delegations who will take part in the different meetings of the following Commissions : Meeting 
of the “ Commission des Voies de secours ” in the European Telephone Service ; Meeting of the 
Symbols Commission; Meeting of the Commission for the Maintenance Programmes of European 
Circuits.

(5) A supplementary list of documents preparatory to the Xth Plenary Meeting of the C.C.I.F.; 
Management Report, 1934—Report on the Budget, 1934—Documents entitled respectively “ C.C.I.F., 
1934—2nd C.R.—Document No. 5."

Further, a document entitled “ The first ten years of the Comite Consultatif International 
Telephonique ” with six supplements.

Finally, an article published in the Review “ L’Economie Internationale,” by the International 
Chamber of Commerce, entitled: “ International Telephony—Ten years of continuous progress,” 
by J. S. Edstrom.

M r. Fossion : The account of the 6th and 7th C.R. could only be distributed this morning. 
I note, moreover, that in the draft programme which is submitted for the examination of the Plenary 
Meeting, it is arranged that the first meeting relative to questions of traffic shall take place this 
afternoon at 2.00 p.m. I think it would be advisable to give the delegates time to take note of the 
Report on the work of the 6th and 7th C.R.’s since this document is to serve as a basis of discussion. 
By arrangement with the Vice-President I suggest that this first meeting should be postponed until 
to-morrow, Tuesday, at 2.00 p.m. I would also suggest that the meeting of the “ Commission des 
Voies de secours,” which has been arranged for Tuesday, the 4th September, from 9.30 a.m. to 12 noon, 
should be postponed until Wednesday, the 5th September, from 9.30 a.m. to noon.

Baron Szalay : As nobody objects to the proposals made by Messrs. Mahe and Fossion, these 
are adopted.

I will now call upon Mr. de Hollan, Head of the Reception Bureau, to give you some information.

M r. de Hollan : For your convenience during your stay with us I think it might be well for 
you to receive some general explanations, which appear to me as necessary. Each of you will have 
received an envelope containing some small things. First of all, there is a Delegate’s Card, on which 
you will be good enough to place your signature. This card bears a stamp which entitles you to 
travel free on tramways or omnibuses. I should perhaps mention that delegates only enjoy this 
privilege. The delegates may send their ordinary or registered correspondence free, if they will be 
good enough to deposit them at the Plenary Meeting’s special office (Houses of Parliament, 1st Floor). 
Telegrams may be sent from the same office without fee or through the Central Telegraph Office, as 
indicated in the information contained in the envelope. The free use of the telephone is granted to 
you either at the special boxes here or at the Central Telegraph Office, as well as at your Hotel, but 
please take care to give the word “ Conference,” followed by the name and number of your Delegate’s 
Card. During the meetings, delegates may be called to telephone boxes in the Parliament Building.
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Will you also place the little badge attached to the card in your buttonhole ? I dare to hope that 
the ladies will not object to wearing this little distinctive badge also.

The little slip that you will find with regard to your hotel should be sent to the Reception Com
mittee as soon as possible, in order that you may receive your correspondence without delay.

Information is given in the programme of amusements for ladies accompanying the Delegates. 
With regard to the dinner, given by His Excellency the Minister of Commerce, you are asked to 
inform the Reception Committee of your acceptance as soon as possible, underlining the appropriate 
word on the slip attached to the invitation. Will you deal with the other invitations in the same 
manner. I may also inform you that, during the Congress, the Buffet Restaurant of the Parliament 
will charge you moderate prices.

The Ladies’ Committee, which is presided over by Baroness Szalay, will accompany the members 
of Delegates’ families during the proposed excursions and amusements.

I would also ask you, Ladies and Gentlemen, if you wish to take part in the excursions or amuse
ments announced on the blackboard in the corridor, to be good enough to write your names the day 
before on the list available for this purpose at the Reception Office.

We thank you in advance for your valuable assistance in the accomplishment of our endeavour, 
which is to make your stay in the capital of Hungary as pleasant as possible. For our part, we place 
ourselves at your entire disposal with regard to any information which you may require.

B aron Szalay : Has anyone anything else to say ?

Gentlemen, the meeting is closed. (Applause.)
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MINUTES OF TH E MEETING OF TH E CHIEF DELEGATES

(8th September, 1934),

The meeting opened at 9.30 a.m. under the presidency of Baron Szalay, Secretary of State and 
Chief of the Hungarian Delegation.

(1) The Chief Delegates first of all passed the Management Report, 1934, of the General 
Secretary, with the exception of Supplement 2.

(2) With regard to Supplement 2 of the Management Report, 1934, Mr. Boulanger outlined 
the modifications proposed by a small Committee which had already examined the text.

These amendments have been incorporated in the te x t ; nevertheless, the Chief Delegates take 
note of the following stipulation :—

“ The General Secretary is selected by the Plenary Meeting from amongst the officials of the 
Administrations that are members,” and it is understood that only Government Administrations 
are involved, and that in consequence the General Secretary cannot be chosen from amongst the 
officials of Operating Companies.

Further, upon the request of Mr. Chocholin (Czecho-Slovakia), the last line of page 4 of 
Supplement 2 is amended as follows :—instead o f : on the 1st January, read : during the course of 
the month of January.

Supplement 2, with the above amendments, was then approved.

(3) The Chief Delegates then examined the question of the classification of Albania in the table 
for the distribution of the expenditure of the C.C.I.F.

In view of the provisions of the ruling laid down in Madrid, there is no objection to granting 
Albania’s request.

(4) The accounts for the fiscal years 1932 and 1933, as also the draft budgets for 1935 and 
1936, were approved without amendment. An annual salary increase of 100 Gold Francs is granted 
to a junior in the General Secretary’s Office. It will be entered under the heading of ” Unforeseen 
Expenses.”

(5) The Chief Delegates then examined the proposals to be laid before the Plenary Meeting, 
with regard to the approximate dates and the places for the meetings of the Commissions of the 
Plenary Meeting, 1935-1936.

The date proposed for the Technical Commissions is the beginning of February, 1936. The 
selection of the date of the meetings of the Traffic and Exploitation Commissions gave rise to a 
debate ; several members asking whether it would not be advisable to hasten the work of these 
Commissions in order that a possible reduction in tariffs might be brought about as soon as possible. 
Mr. Clara (Spain) stated, for his part, that it was advisable to leave a sufficient lapse of time between 
the meeting of the Limited Commission and the Meeting of the 6th and 7th C.R.’s, as these questions 
require fairly extensive preparation. Finally, it was agreed that the 6th and 7th C.R.’s should meet 
not earlier than three months after the Limited Commission’s meeting, and not later than the month 
of October, 1935.

The date of the meeting of the Limited Commission will be fixed by the General Secretary, by 
arrangement with the Chief Rapporteur of the 6th and 7th C.R.'s.
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Lastly, the next meeting of the Plenary Meeting is fixed for the Spring of 1936.

Mr. Gredsted then informed the meeting that he is authorised to propose that the C.C.I.F. be 
asked to hold its X lth  Plenary Meeting at Copenhagen.

The President thanked Mr. Gredsted for the kind invitation given by the Danish Administration, 
and assured him that the members of the Plenary Meeting will be very pleased to continue their 
deliberations in the beautiful city of Copenhagen. (Applause.)

(6) The Chief Delegates decided that, in accordance with Article 2, para. 4, of the Internal 
Rules of the C.C.I.F., the List of Delegates to the Plenary Meeting at Budapest should only include 
the names of the Delegates of the Administrations and Operating Companies.

(7) With regard to the way in which the Proceedings of the Plenary Meeting at Budapest should 
be published, the Chief Delegates approved the proposals received from the Editing Committee which 
met at Budapest previous to the Plenary Meeting. It was decided that the whole work shall be 
divided into five volumes, in principle divided as follows :—

Volume 1—Organisation of the C.C.I.F. and Report of the Plenary Meeting at Budapest.

Volume 2—Definitions and methods of testing. Maintenance.

Volume 3—Recommendations of principle.
General Rules relating to the constitution of transmission systems.
Telegraphy and telephony, either co-existent or simultaneous.
Co-ordination of radio telephony and wire telephony.'
Specifications.

Volume 4—Protection.

Volume 5—Exploitation.

The Chief Delegates further decided to propose to the Plenary Meeting that an “ Editing Com
mittee for the White Book ” be established, with powers to proceed (prior to the 1st January, 1935) 
with the classification of the different opinions and recommendations of the C.C.I.F. in the above- 
mentioned five volumes. *

This Committee will include representatives of the following Administrations : Germany, 
Belgium, Cuba, Great Britain, France and the United States, as also the General Secretary. It will 
hold its meetings in Paris at the General Secretariat.

(8) The Chief Delegates agreed to retain the existing C.R.'s and the formation of a new Com
mission (which will be No. 8) entrusted with the study of international graphical symbols for telephony.

(9) The Chief Delegates will propose to the Plenary Meeting that Mr. Le Corbeiller should be 
appointed representative of the C.C.I.F. at the forthcoming Plenary Meeting of the C.C.I.R. in Lisbon.

(10) Mr. Valensi had proposed that a new edition of the International Telephone Dictionary in 
seven languages should be published; this publication should be preceded by a revision and should 
involve no expense.

Mr. Boulanger stated that the C.C.I.T. had contemplated the issue of an International Telegraph 
Vocabulary, but had hesitated in view of the expense.

Mr. Muri (Switzerland) thought that it would be of great interest to collect, in a single volume, 
the terms relative to telephone- and telegraph- and radio-communications, the terms common to 
these three arts being very numerous.
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The Chief Delegates decided to propose to the Plenary Meeting :—
1. to  instruct the General Secretary to  proceed w ith the preparation and publication of a  second edition 

of the Telephone Vocabulary ;
2. to  express the wish th a t the C.C.I.T. and C.C.I.R. should be good enough to  collaborate w ith  the  

C.C.I.F. in the publication of a single In ternational Telecommunications Vocabulary.

(n )  Mr. Hopfner (Germany) drew the attention of the Chief Delegates to the advisability of 
conforming to the article in the Statutes of the C.C.I.F. in accordance with which the number of 
Administrations represented in each C.R. should not, on principle, exceed six. The Chief Delegates 
approved this point of view.

(12) On the proposal of Mr. Clara the Chief Delegates decided to send Mr. Valensi, General 
Secretary of the C.C.I.F., the badge of the Xth Plenary Meeting of Budapest, as also his Delegate’s 
Card, with a letter expressing the regret which the Plenary Meeting has felt at his absence ; the letter 
to bear the signatures of all the Delegates.

The meeting closed at 11.45 a.m.
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MINUTES OF TH E CLOSING SESSION  

(ioth  September, 1934).

The meeting opened at 2.30 p.m. under the Presidency of Baron Szalay, Secretary of State and 
Director-General of the Royal Hungarian Posts.

The minutes of the previous sessions of the Plenary Meetings were adopted without amendment.

The minutes of the meeting of the Chief Delegates were read and gave rise to the follow
ing remarks :—

Mr. Gredsted (Denmark): I am greatly touched by the reception which you have given to the 
proposal that Copenhagen should be the venue of the X lth  Plenary Meeting of the C.C.I.F., and I have 
pleasure in conveying to you the sincere and hearty greetings of the Director-General of Posts, 
Telegraphs and Telephones of Denmark, who has asked me to assure you that we shall do our best to 
see that you have a pleasant visit to Denmark.

We cannot offer you a town as picturesque and gay as the Queen of the Danube, nor a beauty- 
spot like the Lake of Balaton. The temperament of the Danish people, in consequence of the nature 
of the northern countries, is very different from the animated temperament of the population of the 
southern countries. But we have, at the beginning of June, when we hope we may be able to fix the 
meeting, forests of light green beeches, the sea around our Jutland peninsula and the Danish islands. 
I therefore hope to be able to show you some of the beauties of my beloved country.

Welcome to Copenhagen ! (Loud Applause.)

Baron Szalay : I propose that we unanimously and gratefully accept Mr. Gredsted’s invitation 
to hold the next Plenary Meeting of the C.C.I.F. in Denmark, and I feel sure that we shall have a 
delightful time there.

I am speaking for the whole meeting in asking Mr. Gredsted to convey to his Government the 
expression of our gratitude. (Prolonged applause.)

Mr. Le Corbeiller : I thank you, gentlemen, for the honour you have conferred on me by appoint
ing me as Representative of the C.C.I.F. at the I llrd  Plenary Meeting of the C.C.I.R. at Lisbon.

Following the above remarks, the minutes of the meeting of the Chief Delegates were approved 
without amendment.

Baron Szalay : I have to inform you that we have received a letter from Mr. Valensi and three 
telegrams in reply, to the telegrams which we sent, following the Opening Session of the Plenary 
Meeting.

Air. Valensi writes to say how greatly he is touched by the sympathy shown him, and expresses 
his great regret at not having been able to participate in this Plenary Meeting, which coincides with the 
tenth anniversary of the founding of the C.C.I.F. He has followed the progress of the work of the 
Meeting by telephone, and sends you his respectful congratulations on the satisfactory results of your 
work. As his health is already improving, it will not be long before he will be able to see that the 
correct procedure is followed with respect to the decisions of the meeting. He has asked me to give 
his kindest regards to all his colleagues at Budapest and to remember him kindly to them.

We have received the following telegram from Dr. Bleiner, who, as you know, met with a motor 
accident which fortunately was not serious:—
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“ Greatly appreciative of the wishes expressed in the name of the meeting. Assure you 
that state of health very satisfactory. Please accept thanks and kindest regards.”

We have also received the following telegram from Mr. de Tersztyansky :—
“ Greatly touched. Thank the Plenary Meeting heartily for their good wishes for my 

recovery.”

Finally, Mr. Aigner telegraphed us as follows :—

“ Greatly touched by expressions of sympathy. Please convey to the Plenary Meeting 
my best and most sincere thanks.”

I think I am expressing your wishes by wishing Mr. Valensi, Dr. Bleiner and Mr. Tersztyansky 
speedy recovery.

The new edition of the statutes of organisation of the C.C.I.F., submitted by the meeting of the 
Chief Delegates, was adopted by the Plenary Meeting without amendment.

B aron Szalay : I think that I am speaking for the meeting in expressing our thanks to the 
Examiners of the Accounts, Colonel Lee, Mr. Hopfner and Dr. Bleiner, and I propose that their 
mandates should be renewed. (Applause.)

I would further draw your attention to the following paragraph in the new edition of the Organisa
tion of the C.C.I.F.: “ The Plenary Meeting shall appoint three Deputy Examiners, who in an 
appointed order will replace the regular Examiners when these are prevented from fulfilling their 
functions.”

May I propose that the offices of the Deputy Examiners of Accounts be filled by Mr. Boetje 
(Holland), Mr. Gredsted (Denmark) and Mr. Heider (Austria). (Applause.)

These proposals were adopted, unanimously.

The meeting then examined the provisional Report of the work of the meeting at Budapest.

Mr. Mahe gave some explanations with regard to that part of the dossier relating to questions of 
traffic, exploitation and tariffs. He stated that the Secretariat of the C.C.I.F. will send to the Adminis
trations and Operating Companies in Europe a draft of the new list of emergency routes (voies de 
secours) for purposes of revision before it is definitely printed.

M r. G redsted : The question of studying the basis of international telephone tariffs has been 
placed on the Agenda for the next Plenary Meeting.

Already some years ago, the C.C.I.F. recommended to the Administrations and Operating 
Companies that the number of terminal zones should be reduced with a view to lowering the total 
rates of telephone conversations. Such a reduction is naturally very desirable, but in order to obtain a 
satisfactory result, it is also necessary to reduce the transit rates which constitute the major part of 
the fee in long-distance communications.

International telephone tariffs are so high that they impede the growth of telephone traffic in 
long-distance connections, particularly as a result of the devaluation of money in a large number of 
countries, which nevertheless are obliged to settle their accounts with intermediary countries in 
gold francs.

%
It seems to me that it is necessary to find a way of lowering both the rates for terminal traffic 

and for transit traffic in order that it may be possible to reduce, as soon as possible, the total tariffs 
for long distances. In my opinion the matter of these reductions should not be postponed until the

2 1



next Plenary Meeting of the C.C.I.F., but special arrangements should be made between the Adminis
trations and Operating Companies interested to reduce the tariffs in the near future, so as to obtain 
the desired increase in international telephone traffic. Under the present conditions the public is 
most economical and, in fact, inclined to be content with other methods of correspondence, such as 
air mail, when the telephone rates appear expensive.

After these remarks the meeting adopted that part of the dossier which related to questions of 
exploitation and tariffs without amendment.

Mr. Le Corbeiller then gave some explanations on that part of the dossier which relates to questions 
of transmission and maintenance of lines and telephone installations.

He stated that the new programmes of maintenance will shortly be sent to the Administrations 
and Operating Companies in Europe by the Secretariat of the C.C.I.F. so that they can be revised 
before being definitely printed.

That part of the dossier was adopted by the Assembly without amendment.

Mr. Le Corbeiller also gave some explanations on the section of the dossier relative to questions 
of transmission. He indicated the following omission in the wording of the notice entitled : “ Tests on 
Rectifiers ” at the top of page 2, line 2. There should be added " . . .  and in order to form conclusions 
in regard to the limits of the normal values of the telephone voltage form-factor.”

The meeting adopted the section of the dossier relative to protection with this addition. They 
also adopted the minutes of the meetings held by the Commission on Symbols under the presidency of 
Mr. Muri.

B aron Szalay : I would remind you that the notices with regard to questions of exploitation, 
tariffs and maintenance will be applicable as from the 1st January, 1935.

The General Secretary will, as usual, ascertain from the Administrations and Operating Companies* 
who are members of the C.C.I.F. whether they approve of these new notices and whether they intend 
to put them into force as from the 1st January, 1935.

The meeting then appointed the Administrations and Operating Companies who wished to be 
represented on the C.R.’s of the C.C.I.F. in 1935 and 1936. It was decided that the Commissions 
of Rapporteurs should be constituted as follows :—

1s t C .R., entrusted with questions in regard to the protection of telephone lines against inter
ference from electric power installations : Germany, Belgium, France, Great Britain, Italy, Japan, 
Mexico, Roumania, Sweden and Czecho-Slovakia.

2nd G.R., entrusted with questions covering the protection of cables against corrosion due to 
electrolysis or to chemical action : Germany, Belgium, France, Great Britain, Italy, Japan.

3rd  G.R., entrusted with certain questions of transmission and maintenance : Germany, Belgium, 
Cuba, Denmark, Spain, United States of America, France, Great Britain, Italy, Mexico, Norway, 
Holland, Poland, Roumania, Sweden, Switzerland, Czecho-Slovakia, Japan.

4 th  G.R., entrusted with certain questions of transmission : Germany, Chili, United States of 
America, France, Great Britain, Mexico, Poland, Japan.

5th  C .R., entrusted with certain questions of transmission : Germany, Argentine, Denmark, 
Spain, United States of America, France, Great Britain, Italy, Holland, Japan.

6th G.R., entrusted with questions of exploitation: Germany, Belgium, Denmark, Spain,

22



United States of America, France, Great Britain, Italy, Mexico, Norway, Holland, Poland, Roumania, 
Sweden, Switzerland, Czecho-Slovakia, Japan.

7th  C.R., entrusted with questions of tariffs : Germany, Belgium, Denmark, Spain, United States 
of America, France, Great Britain, Italy, Mexico, Norway, Holland, Poland, Roumania, Sweden, 
Switzerland, Czecho-Slovakia, Japan.

8th C.R., entrusted with questions in regard to international graphical symbols : Germany, 
France, Great Britain, Italy, Poland, Switzerland, Japan.

Baron Szalay : Gentlemen, the appointment of the Chief Rapporteurs has up to the present 
been made at the Plenary Meeting. The Telephone Regulations, which are part of the international 
Telecommunications Convention of Madrid, 1932, now in force, stipulates that the Chief Rapporteurs 
shall be elected by the Commissions of Rapporteurs.

I would accordingly propose that after communication to the General Secretary of the names 
of the different Administrations in the Commissions, the election of the Chief Rapporteurs should be 
carried out by correspondence within a period of one month.

Mr. Fossion, on the other hand, proposed that for practical reasons the Plenary Meeting should, 
itself, appoint the Chief Rapporteurs.

An exchange of views took place on this subject in which Messrs. Albanese, Fossion and Van 
Ubbel mainly took part. As a result of this exchange of views the meeting decided by 16 votes to 3 
to appoint the Chief Rapporteurs immediately.

The meeting unanimously renewed the offices of the Chief Rapporteurs, whose names are as follows:

1st C .R .: Dr. Jager (Germany).
3rd C .R .: Mr. Hopfner (Germany).
4th C .R .: Mr. Cohen (Great Britain).
5th C .R .: Mr. Le Corbeiller (France).

6th and 7th C .R .: Mr. Fossion (Belgium).

On the President’s proposal, the Plenary Meeting unanimously appoints as Chief Rapporteur 
of the 2nd C .R .: Mr. Collet (France), and as Chief Rapporteur of the 8th C.R. : Mr. Muri (Switzerland). 
(Applause.)

B aron Szalay : Gentlemen, we have now reached the end of our labours. I think I may say that 
the Xth Plenary Meeting has, like the preceding ones, contributed materially to the progress of 
telephony, by solving or elucidating the questions which have been put to it. I t  has further formulated 
new questions which, after the competent work of the different C.R.’s, will give the next Plenary 
Assembly material for fruitful work.

I should also like to thank the Vice-Presidents, Colonel Lee, Mr. Albanese and Mr. Muri, who have 
guided our labours with an authority which has been appreciated by all. I would also thank the 
Members of the C.R.'s and, in particular, the very excellent Chief Rapporteurs, who by their thorough 
studies have facilitated the work of the meeting.

Neither would I forget Mr. Le Corbeiller and Mr. Mahe who have so ably replaced Mr. Valensi, 
nor the Secretaries of the Commissions, nor the Office Staff ; all of them have, in these strenuous days, 
fully deserved our gratitude.

Before closing, may I repeat that the Hungarian Administration has been particularly appreciative 
of your having accepted the invitation of its Government, and having given it the honour and pleasure 
of holding your meeting at Budapest.
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We hope that, apart from the results of the discussions, you will take away happy memories of 
your stay, brief though it has been, in our country.

I wish you a pleasant return journey to your countries, and hope that we shall all meet again in 
good health at the next Plenary Meeting in Copenhagen. (Loud and prolonged applause.)

Mr. Boetje : Baron Szalay, my colleagues have given me the agreeable task of thanking, in 
their name, the Hungarian Telephone Administration and its Head for the generous hospitality which 
it has accorded to the Xth Plenary Meeting of the C.C.I.F.

The Hungarian Administration has thus maintained an old tradition, as we are pleased to remember 
that the first International Conference of Telephone Engineers was held in this town twenty-six years 
ago, in 1908. Many of us remember the meetings of this Conference and the influence exercised by 
that eminent Hungarian Engineer, Mr. Kolossvary, whom we have had the pleasure of greeting in 
his retirement.

It is therefore the third time that the most advanced problems of modern technique have been 
discussed in this lovely capital full of historical memories. The present meeting has been directed by 
you, Baron Szalay, with a competence, tact and impartiality which we shall always remember with 
admiration.

We shall not be able, either, to forget the sumptuous receptions to which we were invited by the 
Hungarian Administration, the Group of Hungarian Electrical Companies and Hungarian Broad
casting Company, to whom we tender our warmest thanks.

I am speaking for all in expressing our best thanks to the Reception Office and in particular to 
its director, Mr. de Hollan. Thanks to him, we shall haVe very agreeable memories of our stay in 
Budapest.

We would, in conclusion, ask you, Baron Szalay, to be good enough to convey to His Excellency 
the Minister of Commerce our respectful greetings, to which we add our best wishes for the prosperity 
of the Hungarian Administration. (Loud and prolonged applause.)

Baron Szalay : I heartily thank Mr. Boetje for his kind remarks, but I must tell you, gentlemen, 
that I simply tried to do my best. We are all, the Administration, the Companies and the Reception 
Committee, pleased to note that we have been able to facilitate your work and to have made your 
stay in our country agreeable. I shall not fail to transmit your thanks to His Excellency the Minister. 
(Applause.)

Mr. Le Corbeiller : The Secretariat thanks you very much for the kind words you have been 
good enough to address to us. I t  is a real pleasure to work with you, that is to say, with a group of 
technicians who have a fine knowledge of the questions which are involved, and who study them in an 
absolutely objective manner. In Mr. Mahe’s name and my own, and on behalf of the Secretaries, 
Messrs. Oilier, Bigorgne, Labrousse, Parmentier and Lavoignat and the Staff of the Secretariat, I 
again tender you my warmest thanks.

Baron Szalay : I declare the Xth Plenary Meeting of the C.C.I.F. closed.

The meeting closed at 4.00 p.m.
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LIST OF QUESTIONS SUBMITTED FOR STUDY BY THE TENTH

PLENARY MEETING 

(Budapest, 3rd— 10th September, 1934).

In each of the following lists, and for each of the questions, the Commission of Rapporteurs has 
been indicated to whom the study of the question has principally been allotted (and, where necessary, 
the other Commissions who have been asked to collaborate in this study) ; in addition the category 
in which the question should be placed has been given, that is to say :—

Category A v—Questions to be discussed orally and for which international agreement covering 
the whole world is necessary.

Category A 2.—Questions to be discussed orally and for which an international agreement covering 
Europe only is necessary.

Category B.—Questions having only a documentary nature to be treated in writing.

The different lists which follow are called respectively :—

1. Questions of protection against interference of which the study is to be undertaken or con
tinued by the 1st C.R. in 1935 and 1936.

2. Questions of protection against corrosion of which the study is to be undertaken or continued 
by the 2nd C.R. in 1935 and 1936.

3. Questions of transmission of which the study is to be undertaken or continued by the 3rd,
4th and 5th C.R.’s in 1935 and 1936.

4. Questions of operation and traffic of which the study is to be undertaken or continued by the
6th and 7th C.R.’s in 1935 and 1936.

5. Revision of the international graphical telephone symbols by the 8th C.R. in 1935 and 1936. _

1. Questions of protection against interference of which the study is to be undertaken or
continued by the 1st C.R. in 1935 and 1936.

Question No. 1.—Category A v
(а) Study of equivalent interfering voltage and equivalent interfering current of direct current 

systems.

N ote :—This study should be extended to cover traction networks and distribution networks supplied from 
direct current generators, rotafy converters, rectifiers with and w ithout grid control, etc.

(б) Limiting values of telephone voltage form factor (for no load and full load) to be met in
the construction of different types of machines and apparatus.

Question No. 2.—Category A v

What is the value of the noise E.M.F. due to electric transmission lines which can be tolerated 
in telephone circuits in different cases ?

N ote :—For the solution of this question the is t  C.R. will take as a basis the replies which will be given by the 
other competent C.R.’s to  the following questionnaire :—
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(1) In  the case of open-wire circuits not provided w ith repeaters, w hat value can be taken for the noise 
E.M .F. measured a t the end of the open wire interurban line, th a t is to  say, a t  the point of entry  to  the exchange, 
all internal circuits being disconnected a t  the exchange where the  measurem ents are made, the  line being 
closed a t  the exchange by  its  characteristic impedance ? In  this connection, th e  m ost unfavourable conditions 
occurring in practice in the  telephone service will be taken.

(2) In  the case of a cable circuit, w hat value can be taken  under the m ost unfavourable practical 
conditions for the  noise E.M .F. measured a t  the end of the interurban cable circuit, all repeaters and other 
internal parts  of the circuit being disconnected a t the exchange where the m easurem ent is made, the circuit 
being closed a t  the  exchange by its characteristic impedance ?

In  each case, in view of the problem to  be solved by the 1st C.R., i t  should be understood th a t the  value 
of noise E.M.F. to  be given to  the 1st C.R. should refer only to  noise due to  the  electromagnetic action of 
power lines, all o ther sources of noise being excluded.

Question No. 3.—Category A v

Effect of earthing the neutral of alternating current power systems on the magnitude of noise 
induced in neighbouring telephone circuits. v

Question No. 4 .—Category B.

{a) Does the new table of protective apparatus used'in the different countries represent exactly 
and completely the existing state of affairs, not only from the diagrammatic point of view, but also 
from the point of view of the characteristics of the different parts (fuses, arrestors, heat coils) ? (See 
the White Book, Vol. II, Part 1, No. 17, headed, “ Exact determination of the principal characteristics 
of protective apparatus.” )

(b) Production of a protective device conforming to the general conditions of the recommendation 
No. 16, headed, “ Ideal protection device ” (White Book, 1935, Vol. II, Part 1).

Question No. 5.—Category Aj.

(a) Calculation of the noise E.M.F. due to current ripples in the case of direct current traction 
and distribution systems. Insertion of the corresponding formulae in the “ Directives ” of the C.C.I.F.

(&) Devices and measures to be applied in the case of parallels between telephone circuits and 
direct current traction or distribution systems.

Question No. 6 .—Category A v

Study of the characteristic properties of devices for protection against acoustic shock based on 
the principle of rectifying elements and an arrestor associated with a potential transformer.

Question No. 7.—Category Aj.

Statistical study of the values of the noise ratio (coefficient de sensibilite) of existing interurban 
circuits.

Question No. 8 .—Category A v

In several recent contributions from the electrical industry consideration is given to the future 
realisation of very long power transmission lines supplied with direct current from rectified alternating 
current. In particular, consideration is given to the possibility of using an earthed neutral or, some
times even, of using a single conductor line with earth return. Under these conditions, serious inter
ference is to be feared in neighbouring telephone lines due (a) to the use of grid controlled rectifiers,
(6) the use of an earthed neutral, or the use of the earth as return conductor.
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From the point of view of interference with the operation of the telephone circuits, the arrange
ment of a single conductor, which has been seriously considered, seems to be particularly harmful.

Since it is important that telephone engineers should not let themselves be taken by surprise in 
this matter, and that they should at once proceed to study the problems involved in the adoption of 
this new system of power transmission, under what conditions of parallel can the coexistence of these 
lines and telephone lines be permitted ?

N ote :—This question concerns, first of all, the is t  C.R. and may subsequently interest the 2nd C.R.

2 . Questions of protection against corrosion of which the study is to be undertaken or 
continued by the 2nd G.R. in 1935 and 1936.

Question No. 1.—Category B.

Can the lead sheath of a cable be replaced by a sheath of benzyl-cellulose or a compound of 
ethyl and benzyl-cellulose ? These two materials are good dielectrics, they withstand the effect of 
underground water and organic acids and can be bent six times in succession through 90° for a 
sheath 1.5 mm thick (a cable of this type has a triple layer of paper and over it a layer of metallised 
paper).

Question No. 2.—Category A v

Is there any reason for modifying the conclusions formulated by the C.C.I.F. in connection with 
the use of electric drainage and insulating joints (White Book, 1935, Vol. II, Part 2) and, if so, what 
modifications should be made ?

N ote  :—In  studying this question, consideration should be given to  documents Nos. 34-12, 34-14, 34-15 of the 
C.M.I. in connection with the results obtained in Ita ly  by the use of electric drainage and insulating joints.

Question No. 3.—Category A v

Is there any reason for modifying the proposed Recommendations concerning measures to be 
taken against electrolytic corrosion (White Book, Vol II, Part 2) in connection with the principles for 
calculation of the voltage of the rails with respect to earth and of the limits for this voltage ?

N ote :—In  studying this question, consideration should be given to  documents Nos. 34-1, 34-2, 34-3 and 34-10 
of the C.M.I. reproducing the work of Mr. Gibrat.

Question No. 4 .—Category B.

A. What is the best constitution of the lead sheaths of aerial and underground telephone cables : 
{a) From the point of view of protection against inter-crystalline corrosion due to mechanical

vibration ?
(b) From the point of view of protection against corrosion from chemicals in the earth ?

B. What are the best coverings (constitution, nature of the products and their methods of 
application) for protecting the lead sheath and iron armouring of underground cables against chemical 
and electrolytic corrosion ?

Question No. 5.—Category Ar

Is it desirable to introduce into the specification for the supply of telephone cables :—
(a) A  clause dealing with the percentage of impurities in the sheath (other than the normal 

constituents such as lead, tin and antimony) ?
(b) A clause dealing with the elasticity of the lead sheath for armoured and unarmoured cables ?
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3. Questions of Transm ission to be studied by the 3rd, 4th and 5th C.R.’s. 
Question No. 1.—3rd C.R. Category A 2.

(a) What are the essential characteristics of an international telephone cable circuit, permitting 
several simultaneous telephone channels, for which an international agreement should be imposed ?

(b) What carrier frequencies are to be used on these circuits ? Should the carrier current be 
transmitted or not ? Should the lower or upper side band be transmitted ?

(c) What are the conditions to be imposed upon multi-channel telephone systems, as well as 
associated apparatus, such as repeaters, transformers, etc., which transmit voice frequency and carrier 
currents, from the point of view of non-linearity, particularly with the object of preventing the effects 
of non-linear crosstalk ?

N o te .— In  this study  distinction shall be made in the case of :—
1. Cable circuits w ith  only one carrier current channel in addition to the  ordinary voice frequency channel.
2. Cable circuits w ith several carrier current channels in  addition to  the  ordinary voice frequency channel.

Parts (a) and (b) of this question for the first case have already formed the object of a recom
mendation of the Xth Plenary Meeting (Budapest, September 3-10,1934).

Question No. 2.—3rd C.R. in collaboration with the 4th C.R. Category A 2.

(Continuation of Question No. 2b of the 1st, 3rd, and 4th C.R.’s, 1931-34.)

(a) What is the maximum limit of noise E.M.F. permissible on a continental international 
telephone communication, and how should this maximum value be divided between the three sections 
making up the connection : national sending system, international circuit, national receiving system ?

N o te .—W ith regard to  the  international circuit, distinction should be made between a direct connection and 
a tran sit connection ; in the la tte r  case the maxim um  value allowed for the  noise E.M .F. should be divided between 
the different international circuits.

(b) In the case of an open wire line without repeaters, what value should be allowed, under the 
worst conditions met in practice, for the induced noise E.M.F., measured at the end of the open wire 
line, with the exchange equipment disconnected and the line itself terminated with its characteristic 
impedance ?

(c) In the case of a cable circuit, what value should be allowed, under the worst conditions met 
in practice, for the induced noise E.M.F. measured at the end of the cable with the repeaters and 
exchange equipment disconnected and the line itself terminated with its characteristic impedance ?

N o te .—I t  is understood th a t, in order to  fix lim its for the  noise E.M .F. (part a, Question 2) all the  noise on 
the  circuit should be included—induced noise, telegraph noise, clicks, crosstalk, etc. (see Question 2b below). Having 
taken all precautions on the  lines and telephone installations to  reduce as far as possible all noise other than  induced 
noise, the p a r t a ttrib u ted  to  noise induced by neighbouring traction  lines and power lines (parts (b) and( c) of 
Question 2) can be definitely fixed.

Question No. 2b.—3rd C.R. in. collaboration with the 4th C.R. Category A v

What is the reduction in the quality of transmission, expressed in nepers or decibels, due to the 
permissible noise on the international circuits ?

N o te .—The noise induced from power lines or neighbouring traction  lines is not taken into consideration. 
The effects to  be studied are microphonic noise, crosstalk, telegraph noise, noise from repeater power supply, clicks, etc.

Question No. 3.—3rd C.R. Category A 2.

What are the permissible values for the time of propagation and the difference in the times of



propagation for the filters used with super-audio telegraph installations (or •sub-audio telegraph 
installations) operating on international telephone circuits ?

Question No. 4 .—3rd C.R. Category A 2.
(а) In order to avoid disturbances on the telephone by super-audio telegraph installations, 

what should be the maximum and minimum frequency (limited by the filters), effectively transmitted 
by the monitoring equipment placed in repeater stations and telephone exchanges ?

(б) What are the modifications or amendments to be made to the C.C.I.F. Maintenance Instruc
tions for the case where a telephone circuit is used for super-audio telegraphy, particularly with 
regard to the band of frequencies over which periodic maintenance measurements are made ?

N ote.—In  order to  arrive a t a solution for p a rt (b) of this Question, systematic tests of super-audio telegraph 
transmission should be made on a transit circuit through several countries (Paris-Stockholm, for example).

Question No. 5.—3rd C.R. in collaboration with the 4th C.R. Category A v
(Continuation of Questions No. 6 of the 3rd C.R., 1931-34.)

(a) What is the maximum value of hang-over time (temps de blocage ; Nachwirkzeit) to be 
recommended for echo suppressors on international telephone circuits ?

N ote.—In  order completely to  suppress the echo produced a t the very end of a  connection using several switched 
circuits, it is necessary to provide for a sufficiently long hang-over tim e and allow a certain tolerance for the weak 
ending of certain syllables. In  the U.S.A. the hang-over tim e for a transit circuit is made up of the sum of the 
following three terms :—

1. 2.25 times the time of propagation a t 1000 p : s of the cable connection between the echo suppressors, 
and the most distant end of this connection ; the additional tolerance of 0.25 is provided to  take 
account of the time of propagation of repeaters and associated apparatus and also for the reason tha t, 
for certain frequencies of reflection current, the tim e of propagation may very well be greater than 
a t  1000 p  : s.

2. A tolerance of 50 milliseconds for weak endings of syllables.

3. A tolerance of 50 milliseconds for the tim e of propagation on the extension circuits used on the transit 
connection. This tolerance is quite satisfactory in the U.S.A. ; it is possible it  may not be so in other 
countries. I t  is not necessary to provide this tolerance in the case of circuits used only for terminal 
traffic.

(b) . Is it necessary to fix maximum limits for the time of propagation on that portion of an 
international telephone connection between the two echo suppressors furthest apart ?

N ote .—In  this connection the two following conditions may be distinguished :—
The case where the two halves of each echo suppressor are a t the same point of the circuit.
The case where the two halves of each echo suppressor are a t different points of the circuit.

It is necessary to study this question, taking into consideration all the possible types of distur
bance that can be observed ; these disturbances are analysed in the following Appendix.

(c) What are the most favourable arrangements to be made with regard to the location of echo 
suppressors (in terminal or intermediate stations) particularly from the point of view of automatic 
toll-switching, super-audio telegraphy and high frequency carrier telephony ?

APPENDIX TO QUESTION NO. 5.

Analysis of disturbances which may be caused by echo suppressors.

In four-wire circuits echo suppressors can produce the following disturbances :—

(1) Two echo suppressors may function simultaneously. This happens when the two subscribers 
A and B—see Fig. 1—commence to speak at about the same time. There is then a “ gap ” in the 
conversation from A to B, because voice currents from B have already passed echo suppressor EA 
before voice currents from A have caused the operation of the echo suppressor EA.
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Echo suppressor EB is then operated for a short interval, and the direction A-B is blocked. 
Subscriber A is disturbed by hearing just the beginning of the conversation from B. Such a disturbance 
always occurs when the time t  between the beginning of the conversation from A and from B is 
equal to or less than the value

(^1+^2 ^3)-

This disturbance does not exist when the echo suppressors EA and EB are both placed in the 
middle of the circuit, that is,

/!  = i3 and / 2 =0.

— E
Tj—01

L t , J — t f — L t f J

F ig . 1.

(2 )  The hang-over time, or duration of return to zero of the echo suppressors, prevents one 
subscriber from breaking in on the conversation from the other subscriber. The hang-over time of 
suppressor EA should have a value t, greater than 2 /3 ,  and the hang-over time of suppressor EB 
should have a value tb greater than 21 v  If these times are too great, the natural intervals between 
syllables occurring in the course of a conversation are more than covered by voice currents, and breaking 
in is not possible ; finally, a subscriber cannot break in during a pause in the conversation from the 
other subscriber.

From this point of view it seems desirable to place the echo suppressors at the ends of the circuit 
so t h a t :—

t 1=o and 13 ==0.

(3) In the case where two or more circuits equipped with echo suppressors are interconnected 
(see Fig. 2), mutual jamming takes place, the two directions A-B and B-A both being permanently 
jammed. It may happen, when both subscribers A and B speak, that the suppressors Ec and ED are 
operated so that neither subscriber can hear the other. This trouble can be avoided by removing the 
superfluous echo suppressors Ec and ED or by reversing their direction.

A*~t* 1 1 *1—EHIZZ0- "6
Lt,-I—12— i-t4-JLts—lt6l-

F ig . 2.

Question No. 6.—3rd C.R. Category A 2.

What conditions are to be imposed upon repeaters on very long telephone circuits in order to 
limit, as far as possible, the variations in gain with time ? What is the maximum tolerance for this 
variation ?
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Question No. 7 .—5th C.R. Category B.

What are the characteristics of automatic volume regulators used by the various Administrations 
and Operating Companies (at the junction of land lines and radio links) and what are the operating 
results obtained with this apparatus ?

Question No. 8.—5th C.R. Category A v
What are the conditions to be fulfilled by an anti-fading device placed at the receiving end of a 

radio link in order to ensure that the radio receiver will supply approximately a constant volume to 
the land lines, in spite of variations in the volume of the radio signal received ?

Question No. 9 .—5th C.R. in collaboration with the 3rd C.R. Category A v
What means are to be recommended to avoid false operation—due to noise disturbances—of 

reaction suppressors or echo suppressors on an international telephone connection using radio links 
and land lines ?

N ote.—In the U.S.A. the following arrangements have been employed :—
(а) Reaction suppressors with "  positive control ” of the receiving switching apparatus, so th a t the 

receiving path  is open only when voice signals are effectively transm itted.
(б) Echo suppressors inserted on the land lines, whose sensitivity is automatically regulated in accordance 

w ith the intensity of the disturbing noises. (See 5th C.R. C.C.I.F. 1934. Document No. 11—A. T. 
& T. Co.)

Question No. 10.—3rd C.R. in collaboration with the 6th C.R. of the C.C.I.T. Category A 2. 
(Continuation of previous Question No. 20-b of the 3rd C.R., 1931-34.)

(a) What values of carrier frequency and power should be recommended for private telegraph 
transmission between telephone subscribers in the international service ?

N ote.—A Commission, including representatives of the Telegraph and Telephone Administration of Germany, 
France, Great Britain and Holland (under the Fresidency of the Delegate of the Dutch Telegraph Administration), 
will examine the results of the tests, made w ith values provisionally recommended by the C.C.I.F., and will make a 
proposition on this question to  the C.C.I.F. and C.C.I.T.

(b) What measures (both technical and operating) should be taken on a connection between 
telephone subscribers which is used for a private telegraph transmission, to prevent clicks and other 
rapid interruptions (produced for example by the false operation of an echo suppressor) which might 
disturb the telegraph transmission ?

Question No. 10 b.—3rd C.R. in collaboration with the C.C.I.T. Category A 2.
What technical arrangements should be made to avoid disturbances to super-audio telegraph 

transmission caused by telephone transmission in the case where a circuit is used simultaneously for 
telephony and super-audio telegraphy ?

Question No. 11.—3rd C.R. in collaboration with the 4th and 5th C.R.’s. Category A v
Is it advisable to modify the provisional “ weighting ” curve for filters in noise measuring 

apparatus used on international circuits specially set up for music transmission (broadcast trans
missions) in order to adapt this curve to the technical conditions of these special circuits ? In the 
affirmative, what are the modifications to be recommended ?

Question No. 12.—3rd C.R. in collaboration with the 4th C.R. Category A 2.
(Continuation of previous Question No. 5 of the 3rd C.R., 1931-34.)

Is it advisable to recommend a limiting value for crosstalk on a complete international telephone 
connection and to divide this value between the national sending system, the international circuit
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and the national receiving system ? In the affirmative what is this value and how should it be 
divided ?

Question No. 12 b.—3rd C.R. in collaboration with the 4th C.R. Category A v

(a) What method is to be recommended for the objective measurement of cross-talk instead of 
measurement by the voice and ear ?

(b) Instead of considering only crosstalk attenuation, is it also advisable to consider crosstalk 
volume (that is, the volume of noise measured by means of a volume indicator under service conditions), 
due to crosstalk introduced on a telephone circuit by conversations on one or more neighbouring 
circuits ?

N o te .—The consideration of crosstalk volume would appear to  correspond more to  actual service conditions 
than  crosstalk attenuation.

(c) Is it possible to define the crosstalk between two circuits transmitting the same or part of 
the same band of frequencies, by a single value, and in the affirmative how should this be defined and 
measured ?

(d) Is it necessary to consider a factor similar to the signal-to-noisc ratio when parasitic currents 
are due to crosstalk ?

Question No. 12 c.—3rd C.R. in collaboration with the 4th C.R. Category A x.

(a:), How should one define in calculation, when designing a system for example, the useful 
signal voltage entering into the definition of signal-to-noise ratio ?

(b) How should the useful signal voltage and the parasitic signal voltage entering into the 
definition of signal-to-noise ratio be measured ?

Question No. 13.—3rd C.R. Category A 2.

(a) In order to permit the establishment of automatic international telephone service, between 
neighbouring countries for example, is it advisable (in the case of voice frequency dialling systems) 
to fix the frequency or frequencies to be used ?

N o te .— For ringing on international circuits the C.C.I.F. has fixed the frequency to  be used in consideration of 
the  possibility of transm ission through repeaters.

A utom atic toll service, which is a  fu ture possibility, particu larly  between neighbouring countries, raises a 
similar question and i t  would appear advisable to  have an  agreem ent on th is subject before such au tom atic 
operation is established.

(b) Would it be possible to standardise the various voice-frequency signals in automatic
exchanges (busy tone, dialling tone, ring-back tone, etc.) ?

N o te .—These signals, used in autom atic long distance telephone operation, are transm itted  over the  in ter
national circuits and should be adapted  to  the  autom atic long distance dialling systems.

Question No. 14.—3rd C.R. in collaboration with the 1st C.R. of the C.C.I.T. Category B.

What conditions should be imposed on sub-audio telegraph installations on a telephone circuit 
in order to protect the personnel and the equipment ?

N o tes :—
1. The conditions should be such as to  provide protection for the  personnel and equipm ent as well as to  

ensure satisfactory quality  of telephone and telegraph transmission.
2. The question has been suggested by the  Germ an Telephone A dm inistration in D ocum ent No. 13 of 

the  C.C.I.T. (Prague) Meeting, 1934, view of the  study  of continuous current telegraphy over long 
distance cables.
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Question No. 15.—4th C.R. Category B.

Should the test of dielectric strength be made with continuous current or alternating current or 
both ? What is the relation between the D.C. voltage and A.C. voltage corresponding to the same 
dielectric strength ? In the case of A.C. tests is it necessary to prescribe not only the test voltage 
but also the power of the transformer used ?

Question No. 16.—4th C.R. Category B.

Technical conditions to be fulfilled by message recording systems :—

(a) When these systems are used by certain telephone subscribers.

(b) When these systems are used on traffic observation desks.

Question No. 17.—3rd C.R. in collaboration with the 4th C.R. Category A 2.

(Continuation of previous Question No. 5 of the 3rd C.R., 1931-34.)

(a) Is it advisable to define delay distortion on a complete connection between the talker and 
the listener on an international connection by several values for the different times of propagation 
(for example 4 values), that is, the differences of the time of propagation between the highest frequency 
effectively transmitted and the average voice frequency (on terminal service or on transit service), 
and the difference of the time of propagation between the lowest frequency effectively transmitted and 
the mean voice frequency (on terminal or transit service) or merely to specify the limiting value of 
the index of delay distortion (difference between the maximum and minimum value of the time of 
propagation for the band of frequencies transmitted by the circuit) ?

(b) What is the limiting value in a continental communication :—

(1) for the index of delay distortion for the whole connection between the talker and listener,

(2) for the index of delay distortion on an international circuit,

(3) for the index of delay distortion on the national sending and national receiving system ?

N otes :—
1. The following limits are allowed in the U.S.A.

The difference between the tim e of propagation a t 1000 p : s. and the tim e of propagation a t the  highest 
frequency effectively transm itted  should not exceed 20 milliseconds on circuits used for term inal traffic 
only, and 10 milliseconds on circuits used for tran sit traffic.
The difference between the tim e of propagation a t 1000 p  : s. and the  tim e of propagation a t  the  
lowest frequency effectively transm itted , should no t exceed 40 milliseconds on circuits used for term inal 
traffic and 20 milliseconds on circuits used for tran sit traffic.

2. In  Document No. 14 of the 3rd C.R., 1934 (Pages 23 and 24), the American Telephone and Telegraph 
Company have suggested th a t additional studies as indicated below should be made. ' The recom
m endations concerning the differences between times of propagation are intended to  prevent disturbing 
effects of phase distortion, b u t they do not indicate the  im portance of the reduction in the transmission 
quality  produced by phase distortion on circuits whose length is only slightly less th an  the limiting 
length allowed. I t  seems desirable therefore, to  obtain inform ation concerning the  influence on the 
effective transm ission equivalent by the  reduction of the  transm ission quality  due to  phase distortion 
on circuits of different lengths. The A. T. & T. Co. consider th a t inform ation should be obtained on 
this question by making tests of articulation, judgm ent or repetitions, keeping a constant cut-off 
frequency, b u t varying the am ount of phase distortion by  varying the  length of the  circuit. While 
th is procedure would also cause some change in the non-linear distortion due to  varying length of 
circuit, th is should not be very im portant a t  testing volumes of the  order involved. In  this connection 
the  low frequency phase distortion on four-wire circuits m ay be m aterially increased by the use of 
sub-audio telegraph apparatus, and this should be taken  into account in any general tests on phase 
distortion. However, it  seems possible th a t disturbing effects m ay be produced which will no t be 
shown up  by articulation measurem ents. I t  will be possible to  get an  idea of th is effect by  means of 
observations under actual service conditions.
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Question No. 18.—4th C.R. Category A v  (Previous Question No. 10  of the 4th C.R.)
(a) What are the essential electrical characteristics for apparatus used to measure room noise ?

What zero reference is it advisable to specify for this measurement ?
How should this apparatus be used to measure room noises of a rapidly varying intensity ?

(b) What is the quantitative effect of a certain room noise on telephone transmission ?

N o te .—For the study of p a rt (a) the  C.C.I.F. will collaborate w ith the  In ternational Electrotechnical Com
mission ; Administrations and Operating Companies are asked to  send to  the  Secretary of the C.C.I.F. detailed 
specifications of apparatus for measuring room noises (objectively and subjectively), which they are currently  using.

Question No. 19.—3rd C.R. in collaboration with the 5th C.R. Category A 2.
(Continuation of previous Question No. 14 of the 3rd C.R., 1931-34.)

{a) Is it necessary to modify the recommendation of the Plenary Meetings of Paris, 1931, and 
Budapest, 1934, concerning the equalisation of broadcast circuits according to the constant voltage 
method, considering that it has been proposed to equalise these circuits either by the constant 
electromotive force method or the method known as “ constant internal voltage ? ” If it is not 
always possible to apply a single method, in what way should circuits, equalised by different methods, 
be co-operated ?

(b) Is it advisable to fix minimum and maximum limits for the volume applied to the terminals 
of the first low-frequency broadcast amplifier, on which depend the stations broadcasting the pro
gramme relayed over the international circuits, and, in the affirmative, what is this value ?

N o te .— I t  would be possible, for example, to  give the maxim um  and minimum lim its for the peak voltage a t 
th e  input to  the  first amplifier.

(c) Do the maximum impulse indicators, provisionally recommended by the C.C.I.F. for use 
on circuits relaying broadcast transmissions, provide a convenient indication of the variations in 
volume and ensure good quality music on these circuits ? Is it advisable to use modulation recorders 
having a very small time of integration with recording mechanism of weak inertia ?

(d) What arrangements should be definitely recommended by the C.C.I.F. for the maintenance 
of international circuits specially established or arranged for music transmission in o rder:—

(a) to reduce to a minimum the preliminary tests made by Administrations and Operating 
Companies before putting these circuits a t the disposal of the Broadcasting Company,

((3) to curtail as far as possible, the period from the moment the circuits are taken over by the 
Broadcasting Company to the commencement of the broadcast transmission ?

(e) What arrangements should be made to prevent the transmission of voice and music from 
disturbing the international service ?

N o te .— In  order to  hasten the solution of this question (in particular sections b and d), a mixed Commission has 
been set up consisting of representatives of the International Broadcast Union and the C.C.I.F. This Commission 
m et in B udapest in September, 1934, an(3 made the following propositions which have been unanim ously approved 
by the  Plenary Meeting of the C.C.I.F. :—

SYSTEMATIC TESTS OF INTERNATIONAL BROADCAST TRANSMISSIONS.

A. Programm e of Tests.

(1) Measurement of levels at 800 p : s with an input voltage of 0.775 volt.
(2) Measurement of levels at 50, 100, 200, 400, 800, 1600, 3200, 5000 and subsequently 6400 

and 7000 p : s with an input voltage of 0.775 volt.
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The input of the system is taken as the output of the last amplifier under the control of the Broad
cast Company originating the programme. If a sinusoidal voltage of 0.775 at 800 p : s is applied at 
this point the relative level of voltage at the output of each repeater should be equal to 0.7 neper 
(6.1 decibels) +  0.2 neper (+  1.7 decibel) except for the repeater nearest the frontier, for which the 
tolerance is +  0.1 neper (0.87 decibel).

If instead of being applied at the input, the measuring current is applied at a point of level p, 
the measuring volts should be 0.775 ep‘

(3) Measurement of non-linear distortion.
(a) Measurement, at the frequencies referred to above, of the output level of the circuit 

with an input voltage of 1.55 V.

(b) Measurement of the coefficient of harmonic distortion at 50,100, 200, 400, 800 and 1600 
p : s with an input voltage of 1.55 V.

(4) Measurement of circuit noises.
(a) With filter (noise E.M.F.).
(b) Without filter.

(5) Comparison of different types of volume indicators used.
(а) Test over a continuous period at 800 p : s.
(б) Test with impulses of 200 milliseconds every 10 seconds for one minute.
(c) Test with impulses of 20 milliseconds every 10 seconds for one minute.

(6) Exchange of broadcast transmission.

B. Designation of circuits utilised in the tests :

London — Bruxelles — Koln — Berlin — Vienna

Paris Milano Praha

C. Date of the tests.

Up to 1st November, 1934, the Administrations concerned in the tests will send to the Central 
Administration (Germany) the following information :—

(1) Make-up of the broadcast circuits and level diagrams.

(2) Measuring apparatus.

From 1st November, 1934, to 1st January, 1935, the different countries concerned will line up 
their portion of the circuits. From 1st January to 1st April, 1935, tests 1 to 4 will be made on 
each portion of the circuit in one country, and tests 1 to 6 on the whole connection (section B) consisting 
of the first local circuit and the interurban or international broadcast circuit up to the output of the 
last repeater, and finally between the installations of the Broadcast Companies (Administrations or 
Private Companies), operating the stations.

D. Use of Hypsographs (Automatic Level Recorders).

The mixed Commission (U.I.R. and C.C.I.F.) recommend the use of automatic level recorders 
(hypsographs) for the maintenance of circuits used for broadcast transmissions.
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On the circuits concerned, covered by the above tests, hypsographs are already in use a t : Paris, 
Cologne, Frankfort-on-Main, Berlin and Vienna.

E. S tudy of the d istribu tion  of the values of volum e during  a broadcast transm ission .

The mixed Commission (U.I.R. and C.C.I.F.) draws the attention of Administrations and Private 
Telephone and Broadcast Operating Companies to the advisability of determining for the voice and 
principal types of music, the fraction of the total emission-time during which the volume reaches or 
exceeds a certain value.

Such a study may be divided into two parts :—

(1) An analysis of the readings of the volume indicator, preferably by an automatic method.

(2) The determination of the correction factor to be applied to the readings of the volume 
indicator, taking into account the damping due to the time of integration of the apparatus.

The study thus made should lead to the adoption of a small number of types of curves (i.e. 
I, Speech ; II, Chamber Music ; III, Symphonic Music ; IV, Dance Music). Each of these curves 
will then serve to determine in an objective manner and for each type of broadcast, the best regulation 
to adopt, both from the point of view of modulated power transmitted and the protection of the 
equipment.

Question No. 20 .—3rd C.R. in collaboration with the 6th C.R. Category A 2.

Is dt desirable to recommend that, in future, the equipment of toll exchanges (including cord- 
circuit repeaters) be so arranged that the operator at the terminal exchange on the calling side may also 
have supervision over the called subscriber ?

In the affirmative what arrangements should be recommended for this purpose ?

Question No. 21 .—3rd C.R. in collaboration with the 4th C.R. Category A 2.

(Continuation of previous Question No. 19 of the 3rd C.R., 1931-34.)

What clauses concerning noise should be provided in the specification for the supply of valves 
for telephone repeaters ?

N ote  :—
1. W ith  regard to  background noise in valves it  will be necessary to  specify the measuring conditions, and 

the permissible value of noise voltage produced by this background noise a t the term inals of the ou t
p u t of the repeater in which the  valve is being used.

2. W ith regard to  microphonic noise in valves due to  shock or mechanical vibrations in the valve socket 
transm itted by the repeater rack, it  will be necessary to  decide upon the measuring equipm ent and 
limiting values of the criterion chosen for the appreciation of th is microphonic effect. On this question, 
distinction m ay be draw n between valves for high frequency carrier equipm ents,-where oscillographic 
m easurem ents seem to  be used exclusively, and valves for voice-frequency repeaters, for which it is 
possible to  make oscillographic m easurem ents or shock tests (on the bay) associated w ith chronom etric 
m easurem ent of the duration of the microphonic noise and measurem ent of the intensity  of the  
microphonic noise.

Q uestion No. 22 .—4th C.R. Category A v

(Continuation of previous Question No. 4 of the 4th C.R.)

{a) What is the best criterion to define the non-linear distortion of subscriber apparatus ?

(b) What are the best methods of measuring the non-linear distortion of subscriber apparatus ?

(c) What is the reduction in transmission quality due to the non-linear distortion of subscriber 
microphones ? '



Question No. 23 .—4th C.R. in collaboration with the 3rd C.R. Category A v
(Continuation of previous Question No. 13 of the 3rd C.R., 1931-34.)

(a) What is the best criterion to define the non-linear distortion of a long-distance circuit or a 
part of the circuit (ordinary telephone circuits, telephone circuits providing both voice frequency and 
carrier channels, and broadcast circuits) ?

(b) Is it possible or desirable to define the non-linear distortion of a circuit by means of a criterion 
other than the attenuation of harmonic distortion, taking account of harmonics and differential sounds 
due to the non-linearity of the system, when a series of sine waves of different frequencies with equal 
or different amplitudes is applied at the input to this circuit for a continuous period ?

N ote  :—
1. For the study of Question 23 («) the C.C.I.F. will collaborate w ith the In ternational Broadcast Union 

on the subject of the criterion to  be chosen to define the non-linear distortion of a broadcast circuit.
2. In  Germany and the U.S.A., two fundam ental sine waves of equal amplitudes and different frequencies 

have been applied a t the input to  the circuit being studied.

In Germany, consideration has been given to the ratio of the effective value of all the harmonics 
and differential sounds, produced by the non-linearity on the one hand, and the effective value of 
both fundamentals on the other, these values being measured at the output of the circuit.

In the U.S.A. consideration has been given to the ratio of the effective value of the harmonic or 
differential sound which predominates, to the effective value of one of the fundamentals, these values 
being measured at the output of the circuit.

(c) What methods should be used to measure the attenuation of harmonic distortion of a long 
distance circuit and the variation in attenuation as a function of the amplitude ?

(d) What limits should be specified for the attenuation of harmonic distortion of a long-distance 
circuit and the variation in attenuation as a function of amplitude ?

N o te .—To study points (c) and (d) of this question, A dministrations and Operating Companies should carry 
ou t tests as follows :—

x. Measurements of a ttenuation  of harmonic distortion and variation of a ttenuation  as a  function of 
amplitude, using values of power corresponding to  those used in 1933-34 in the 3rd series of S.F .E .R .T , 
L aboratory tests, concerning the effect of non-linear distortion on transmission quality.

2. Tests of "  judgm ent ” in order to  study how the transmission quality  varies when the  volume, as 
measured by any one of the volume indicators recommended by the C.C.I.F., varies over a wide range. 
A sub-commission, consisting of delegates of Germany, U.S.A., G reat B ritain and France, under the 
Presidency of the Chief R apporteur of the  4th C.R., will investigate the results of the new tests made 
on this question, and compare the results w ith those obtained in the  S.F .E .R .T . Laboratory.

Question No. 24 .—4th C.R. Category A x.

Choice of a “ normal room noise " to  be regularly used in telephono-metric measurements 
(reference equivalent, side tone) or articulation measurements, either at the talking or listening 
operator’s position ?

N o te .—In  order to  be able to  compare the numerical transmission data, i t  is advisable, if a  room noise is in
volved in obtaining th is information, to  use a room noise which is clearly defined in in tensity  and perhaps even 
in type.

Question No. 25 .—4th C.R. Category A v

(Continuation of previous Question No. 7 of the 4th C.R., 1931-34.)

Is it advisable to set up general rules to determine the mean value of the reference equivalent of 
side tone in telephone sets, under actual service conditions ? In the affirmative, what rules should 
be adopted ?
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Question No. 26.—4th C.R. Category A v

(Continuation of previous Question No. n  of the 4th C.R.)
(a) Continuation of studies concerning effective transmission equivalent.

(b) Determination of the values to be adopted for the reduction of transmission quality due to 
the limitation of the band of frequencies effectively transmitted (continuation of Question 2a~3rd and
4th C.R., 1931-34)-

(c) Specification of a reference system for the direct measurement of effective transmission 
equivalent of a given telephone system or part thereof.

(d) Method of measurement to be adopted to determine effective transmission equivalents.

Question No. 27.—3rd C.R. Category A 2.

(a) What is the practical difference between the values of the stability of the whole of a circuit 
(two-wire, four-wire or combined two and four-wire), measured under normal operating conditions 
and measured with the ends of the circuit open ?

(b) What normal value should be recommended for the stability of an international circuit 
measured with the two ends open so that the stability of this circuit under normal operating conditions 
may be at least 0.4 neper (3.5 decibels) as allowed by the C.C.I.F. ?

Question No. 28.—3rd C.R. in collaboration with the 4th C.R. Category A v

v (Continuation of previous Question No. 21 of the 3rd C.R. 1931-34.)
(а) What methods should be specified in order to determine the minimum values of over-all 

attenuation permissible (for terminal traffic and for transit traffic) on a two-wire or four-wire inter
national circuit from the standpoint of crosstalk, singing and echoes, taking into account the variation 
of the circuit characteristics with time ?

(б) What are the minimum values permissible for terminal and transit traffic on a two-wire or 
four-wire international circuit ?

N ote  :—
1. In  this connection it will be desirable to  specify the general conditions to  be fulfilled by the local send

ing and receiving systems in the case of term inal traffic (that is to  say the systems consisting of the 
subscribers’ telephone and the lines and equipm ent connecting the subscriber to  the corresponding 
distribution centre), particularly  when these local systems have low gain amplifiers.

2. A sub-commission consisting of Messrs. H opfner (Germany), Dr. Osborne (U.S.A.), Belus (France), 
Tim mis (Great B ritain), will investigate the results of the tests made by Adm inistrations and Operating 
Companies to  hasten the solution of th is question. To carry out the tests the following documents 
should be taken in to  consideration : C.C.I.F. 1932-33, 3rd C.R. Document No. 19 & 20 (A. T. & T. Co.), 
C.C.I.F., 1934, 3rd C.R. D ocum ent No. 48 (Germany), and the following Appendix entitled “ Proposi
tions of the American Telephone and Telegraph Co., concerning the determination o f the m in im um  
working net losses. Subsequently this sub-commission will propose values to  be adopted.

APPENDIX I (TO QUESTION NO. 28). 

PROPOSALS OF THE AMERICAN TELEPHONE AND TELEGRAPH CO. CONCERNING 
THE DETERMINATION OF THE MINIMUM WORKING NET LOSSES.*

In order to determine the minimum working net loss of a two-wire or four-wire telephone circuit 
(for terminal or transit traffic), the following four factors should be taken into consideration : echo, 
singing, crosstalk, and variation in the transmission characteristics of the circuit with time.

* American terminology retained in this Appendix.
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A. Echoes. It is proposed :—
(i) that the following definition of the sensitivity of an echo suppressor be adopted.

( а )  Zero level sensitivity.
The zero level sensitivity of an echo suppressor is the amount of loss it is necessary to insert 

between a single frequency source of one milliwatt having an impedance of 600 ohms/o° and the sending 
end of a telephone circuit to which an echo suppressor is applied, in order to cause the echo suppressor 
to be just operated.

(б ) Local sensitivity.
The local sensitivity of an echo suppressor is the amount of loss it is necessary to insert between 

a single frequency source of one milliwatt having an impedance of 600 ohms/o°, and a 6oo-ohm resistance 
across which the echo suppressor is bridged, in order to cause the echo suppressor to be just operated.

For both local and zero level sensitivity measurements, unless otherwise specified, the frequency 
used should be one at which the echo suppressor is approximately most sensitive.

F ig . 1.—Minimum W orking N et Loss of a 4-Wire Circuit. (British Post Office)
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Fig. 2.—Minimum W orking N et Loss of a 4-Wire Circuit.—Echo. (A. T . & T. Co.)

(2) that the following definition of hang-over time of an echo suppressor be adopted :
The hang-over time of an echo suppressor is the interval of time during which the echo suppressor 

remains in the operating condition after the impulse of voice current—or music current—applied at 
the input to the echo suppressor has reached a value below the operating value.

(3) that Administrations and Operating Companies should obtain talker echo curves on four-wire 
circuits with or without echo suppressors, following out the instructions, as regards circuits not 
equipped with echo suppressors, outlined in Appendix 6 of C.C.I.F. Document No. 20 of the 3rd
C.R., 1932-33. (The Appendix is entitled Determination of the talker echo curve. Memorandum 
of the A . T. & T. Co.) These curves, in conjunction with the curves in Figs. 1 and 2, will enable an 
agreement to be obtained as to a common echo curve for design purposes for future international 
four-wire telephone circuits. (The 3rd C.R. will be responsible for specifying the conditions under 
which the tests should be carried out on circuits equipped with echo suppressors.)
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(4) that a specific method be adopted for determining the minimum echo net losses of two-wire 
circuits, using as a basis for discussion Appendix 5 of C.C.I.F. Document No. 20, 3rd C.R., 1932-33. 
(This Appendix is entitled Determination of minimum echo net losses on two-wire circuits.)

B. Singing. It is proposed :—
that Administrations and Operating Companies should be asked to obtain information on the 

distribution of values of passive return loss (or singing point of intermediate repeaters connected to 
cable pairs and corresponding networks ; also of terminal repeaters connected to different terminations 
met with on a toll circuit and the network associated with the termination). Curves of the distribution 
of values of passive return loss would provide more useful information than singing point values, but 
it may be more practical to measure singing points. It would be useful, besides the curves of values 
of return loss for the frequency at which singing is likely to occur, to obtain a curve whose abscissa is 
frequency, and ordinate the passive return loss, below which there are a certain percentage (say 37 per 
cent.) of measured values. In the case of singing points it seems possible to obtain a practical curve 
showing the distribution of values of singing points measured. The 3rd C.R. should be asked, in the 
near future, to specify the method to be followed in obtaining such curves, and also to prepare detailed 
recommendations for obtaining a curve of the minimum net loss of an international circuit from the 
point of view of singing.

C. C rosstalk . It is proposed :—
(1) that crosstalk volume be defined in terms of the reading of the crosstalk volume indicator, 

expressed in decibels above reference noise (that is, the circuit noise which gives the same reading as 
that obtained from 1 microwatt at a frequency of 1000 p : s, when measured in a circuit of 600 ohms’ 
pure resistance). With this instrument measurements are made of the crosstalk currents on one tele
phone channel resulting from speech currents in another telephone channel.

(2) that an objective method be adopted for determining the overall service performance of 
circuits from a crosstalk standpoint, making use of the crosstalk volume indicator.

(3) (a) that statistical data be obtained by the several Administrations and Operating Companies 
regarding the reactions of a large number of observers to various values of crosstalk volume under 
controlled and varying conditions of room noise and circuit noise, and using specified types of sub
scribers’ instruments at both the sending and receiving ends of toll connections. From such data the 
percentage of observers who consider crosstalk volume of a particular value intelligible under these 
specified conditions, may be determined.

(b) that this data be supplemented by crosstalk attenuation measurements of the particular 
toll plant on which the above crosstalk volume data are obtained. This data is considered essential 
in order that a relation may be determined between various assumed values of crosstalk attenuation 
and the percentage chance of having intelligible crosstalk under the specified conditions.

(4) that each Administration and Operating Company be invited to obtain statistical data on the 
crosstalk performance of circuits, of the type of construction recommended by the C.C.I.F. in their 
respective territories. This data should be obtained during the relatively heavy traffic periods (i.e. 
during the busy hours), and should include measurements of both crosstalk volume and crosstalk 
attenuation, the latter measurements to be made on individual repeater sections and, where practicable, 
on the complete toll circuits. Sufficient crosstalk volume measurements should be made to determine 
the limiting distribution of crosstalk volume.

(5) that the experimentally determined relationship between crosstalk attenuation and the 
chance of intelligible crosstalk obtained under (2) be applied to the results of measurements of actual
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plant conditions under “ 3 ” for the purpose of determining acceptable criteria of crosstalk performance, 
and from these, the limiting crosstalk attenuation values for use as a basis in designing future inter
national projects. Ultimately, the possibility should be foreseen of modifying the actual C.C.I.F. 
recommendations on the subject of crosstalk in order to specify limits of crosstalk volume instead of 
limits of crosstalk attenuation.

D. C haracteristic  V ariations as a function of tim e. It is proposed :—

(1) that the following definition of net loss variation be adopted :—

The net loss variation in either direction of transmission on a telephone circuit is the amount 
of the deviation of the net loss in decibels in that direction of transmission from the normal value, 
which will be exceeded 8.5 per cent, of the time. If not otherwise specified, the variation is assumed 
to be at 1000 p : s.

This variation can be calculated by obtaining the square root of the sum of the squares of the 
maximum positive or negative deviations from normal to all the independent variables in the net 
loss of the circuit.

(2) that the net loss variations of toll circuits be calculated as outlined in Appendix 4 to C.C.I.F. 
Document No. 20, 3rd C.R., 1932-33. (The Appendix entitled Calculation and measurement of net 
loss variations of toll circuits. Memorandum of the A. T. & T. Co., 26th July, 1933.)

APPENDIX II (TO QUESTION NO. 28).

PROPOSAL OF THE 3RD C.R. OF THE C .C .I.F . REGARDING THE DETERM INA

TIO N  OF THE PERM ISSIBLE MINIMUM OVER-ALL ATTENUATION DUE TO
SINGING.

In computing the permissible minimum overall attenuation due to singing for each type of circuit 
there are essentially two methods available : [a) the method proposed by the American Telephone 
and Telegraph Company in documents " C.C.I.F., 1932/33—C.R. 3—Document No. 19 ” and “ C.C.I.F. 
1932/33—C.R. 3—Document No. 20,” and (b) the method proposed by the German Telephone Adminis
tration in “ C.C.I.F., 1934—C.R. 3—Document No. 48.”

In order to obtain the necessary bases for computing the permissible minimum overall attenuation, 
due to singing for two-wire circuits, it is proposed that the several Administrations and Operating 
Companies collect the following data for the types of lines principally encountered :—

(1) Distribution curves of balance attenuation, having as abscissae a number of nepers or 
decibels, and as ordinates the number of cases where observed values of balance attenuation were 
equal or less than the number shown as abscissa.

(2) Balance attenuation-frequency curves, having frequencies as abscissae and, as ordinates, 
the value of balance attenuation for which a given percentage (for example 37 per cent.) of the observed 
values are equal or less. These curves are not necessary for the calculation of the minimum attenuation 
according to the method proposed by the German Administration (C.C.I.F., 1934,3rd C.R. Document 
No. 48), because this method is based on the most unfavourable value of the balance attenuation 
within the transmitted frequency band.
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In order to compute the permissible minimum attenuation it will be found convenient to plot 
corresponding curves for the attenuation in the repeater section and the gain of the repeater, in 
addition to the balance attenuation curves.

In all cases measurements should be made of the balance attenuations which occur each time 
for a single repeater section, and for the corresponding balancing network in use. In these measure
ments each repeater section should be terminated by an impedance simulating service conditions as 
closely as possible, that is, in general, using the two-wire repeater normally associated with the 
repeater section in question, and suppressing in this repeater the direction of transmission towards 
the measuring equipment. {See Fig. i.)

The same result may be obtained by following the practice of the Bell System, which is to con
nect two absolutely identical 6oo-ohm resistances to the two sides of the differential transformer of 
the 2-wire repeater, associated with the repeater section under test. These resistances replace the 
line and the balancing networks, as shown in Fig. 2. The value of 600 ohms applies on the assump
tion that the repeater is designed for 600 ohms.

If a two-wire repeater is not normally connected in at the end of the repeater section under 
test, this section should, during the balance attenuation measurement, be terminated by a fixed 
resistance (for example, 800 ohms).
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In drawing the distribution curves mentioned above under (1), there are shown as ordinates the 
number of cases where the values of balance attenuation are equal to or less than the number of nepers 
or decibels shown as abscissae. “ Repeater section balance attenuation,” is here understood to be 
the lowest measured value of balance attenuation within the given band of frequencies. In order to 
determine this value it is recommended that use be made of measuring equipment which permits 
reading directly the lowest value sought within the band of frequencies in question. Measuring 
instruments of this kind are described in the White Book, Vol. IV, page 81, under (5a), (a) and (£}).

On the other hand, for the object indicated above, the use of a two-wire repeater in service is 
hardly to be recommended, because the value of balance attenuation determined from singing in 
the repeater might differ considerably from the true minimum value of balance attenuation (within 
the frequency band in question) because of the fact that in general the repeater gain varies greatly 
with frequency.

The measurements cited above should be made on the greatest possible number of repeater 
sections of circuits of the same type. There will thus be obtained for each type of circuit a series 
of balance attenuation values which permits drawing the desired distribution curves. In doing this 
in a system of rectangular co-ordinates, there is shown as ordinates the number of cases where the 
observed value of balance attenuation is equal to or less than, the number of nepers or decibels shown 
as abscissae. There is thus obtained a family of distribution curves in which each curve is valid for 
a particular type of circuit.

4 2



In order to determine the relation between balance attenuation and frequency as mentioned 
above under (2), it is first of all necessary to draw distribution curves of the values of balance 
attenuation corresponding respectively to various frequencies.

Each of the distribution curves to be drawn, and with which we are concerned here, corresponds 
to values of observed balance attenuation for a given single frequency. In order to be able to draw 
such curves, variations in balance attenuation with frequency are studied for a series of repeater 
sections of the same type of circuit under conditions of service termination as described above. In 
view of the often large and irregular variations of balance attenuation with frequency, balance 
attenuation measurements made point by point, or a.c. measurements of impedance from which 
balance attenuation would be derived from computation, require too much time. It is, therefore, 
recommended that use be made of a measuring method which registers variations of balance attenua
tion with frequency directly (see White Book, Vol. IV, page 83, under ((3). Having thus drawn as 
great a number as possible of such balance attenuation-frequency curves for repeater sections of the 
same type, there may be read from these curves the various values of balance attenuation correspond
ing to a given frequency. This procedure is followed for a number of frequencies, for example, 300, 
400, 600, 800, 1200, 1600, 2000 and 2400 cycles. Distribution curves may then be drawn of the 
values of balance attenuations for each of these frequencies respectively as indicated above under (1). 
This done, there is determined for each frequency, f, the value of balance attenuation, A, to which 
a given percentage (for example 37 per cent.) of the observed values (at this frequency) are equal or 
less. Finally, in a system of rectangular co-ordinates there is drawn the curve of variations of A as 
a function of f, as mentioned above under (2).

In addition to the measurements described above, involving various repeater sections, it would 
be desirable to make tests to obtain approximate data on terminal balance attenuations at the 
extremities of a long distance telephone circuit. For these tests it would be suitable to select as large 
a number as possible of typical connections between a subscriber and the toll office ; for each of these 
connections there is determined the balance attenuation obtained between the compromise network 
used in service, and the impedance of the subscriber’s connection as seen from the toll office. The 
“ compromise network ” is the fixed impedance network provided on the toll office side of the terminal 
installation of the long distance circuit in question (terminal repeater, terminating set, balancing 
network). The results of these measurements made at the ends of long distance circuits, should 
be used for drawing curves similar to those described above for repeater section balance attenuation 
values.

There is thus need for drawing two types of distribution curves having for their abscissae a 
number of nepers or decibels, and as ordinates the number of cases where the observed balance 
attenuations are equal to or less than the number of nepers or decibels shown as abscissae. • In the 
first case there is only one distribution curve to be drawn (for a given type of circuit). This curve 
represents the minimum value of balance attenuation within the frequency band considered. In 
the second case there should be drawn a series of distribution curves, each curve corresponding to a 
particular frequency.

Question No. 29.—3rd C.R. Category A 2.

(Continuation of previous Question No. 16 of the 3rd C.R., 1931-34.)

Is the frequency at present used on international service for signalling (500/20 p : s) the most 
suitable one, having regard to recent developments on telegraph systems and long distance automatic
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selection ? If not, what is the most suitable frequency to be adopted for future international 
circuits ?

N o te .—On th is question the  D utch Adm inistration has sent the following inform ation concerning a system , 
using a frequency of 2500 p  : s which has been employed in their internal service :—
An uninterrupted  sinusoidal current of +  1.0 neper ( +  8.7 db) a t 2500 p  : s is applied to  the  circuit 
a t a point of zero level. In  the  voice frequency range, such a level is never a ttained for a frequency 
of 2500 p : s, so th a t the voice currents do not cause false operation of the signalling apparatus.
The signalling apparatus consists of copper-oxide rectifiers, ordinary relays and a  circuit tuned to 
2500 p : s. The attenuation  of the line being 0.35 neper (3.04 db), the  absolute receiving level of the
signalling current of 2500 p : s is +  0.65 neper (5.65 db), and the receiving apparatus will not function 
a t  a  level less than , or equal to, zero, so th a t the voice currents never a tta in  the level required to operate 
the receiving apparatus.
For the application of this system it  is necessary for the circuit to  transm it effectively a frequency of 
2500 p  : s. One year’s experience using th is system has shown favourable results, and no crosstalk 
disturbances has been noticed on cables operated w ith this signalling system.

Question No. 30 .—4th C.R. Category B.

(Continuation of previous Question No. ia  of the 4th C.R.)
(a) What is the mean value of acoustic pressure produced by the voice on the diaphragm of

the microphone of the sending system of the S.F.E.R.T., when the operator speaks with “ normal
volume for telephonometric tests ” ?

(b) What value should be adopted as the reference volume for the calibration of volume 
indicators ?

N o te .—Technical reports No. 99 and No. 100 of the  S .F .E .R .T . L aboratory give details of numerous tests on 
this question.

From  the results of these tests it  is possible to  determ ine the corresponding values of acoustic pressure on the
diaphragm  of the S.F .E .R .T . microphone w ithout distortion, and compare these values w ith :—

1. those already published in scientific and technical works on speech power ;
2. the results obtained in the laboratories of different Adm inistrations and operating companies who 

have made, or will shortly make, simliar tests to  those outlined above for the S .F .E .R .T . Laboratory.

Question No. 31.—4th C.R. Category A 2.

(Continuation of previous Question No. 3 of the 4th C.R., 1931-34.)
In order to obtain a comparison of the various types of volume indicators, it is advisable to 

adopt as a standard for telephonometric tests a definite sequence of logatoms instead of different 
phrases actually used in the various countries ?

Question No. 32.—4th C.R. Category A v

(Continuation of previous Question No. 5 of the 4th C.R., 1931-34-)
Specification for the apparatus intended to replace the human voice in tests of microphone

efficiency.

Question No. 33.—4th C.R. Category A v

(See previous Question No. 8 of the 4th C.R.)
What is the best system to be utilised to standardise the articulation testing crews of different 

countries ?
N o te .—Two methods have been provisionally indicated by the C.C.I.F. :—
One, known as Method J, is described in Appendices B i and B2, and the other Method I I  is described in 

Appendix C (W hite Book, 1935, Vol. IV, p. 228). I t  is desired th a t  Adm inistrations and operating companies 
should apply, as a test, these tw o methods for the  correction of the results of articulation tests, and should send 
to  the Secretary of the C.C.I.F. their comm ents so th a t they m ay ultim ately be taken into consideration by the 
4th  C.R.

The following appendices—No. 1 (sent by Dr. Collard) and No. 2 (sent by Siemens & Halske), contain useful 
information on this subject. In  particular it  is desirable th a t A dm inistrations and operating companies who make 
articulation tests, should determ ine for their testing crews, the two characteristic curves mentioned in Appendix I, 
and send them  to  the Secretary of the C.C.I.F. for exam ination by the 4th C.R.
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APPENDIX I (TO QUESTION NO. 33).

SPECIFICATION OF CHARACTERISTIC CURVES FOR THE COM PARISON OF 
RESULTS GIVEN BY DIFFERENT ARTICULATION CREWS.

(Note contributed by D r. Collard.)

A method for the calibration of articulation crews has been given by the C.C.I.F. in Appendices 
B i and B2 (White Book, 1935, Vol. IV, pp. 219, 225). The object of this method is to eliminate the 
degree of training of the crew and thus make the results obtained by one crew comparable to those 
obtained by another crew. In order that this comparison may be made correctly, it is necessary, 
however, that the two crews should have sufficiently similar characteristics; for example, one 
cannot expect that articulation results obtained by a crew of men would agree with those obtained 
by a crew of women, because the frequency components of a woman’s voice are in general higher 
than those of a man.

It is suggested that the two types of curves indicated below should be used to characterise an 
articulation crew.

(1) Articulation tests are made on the S.F.E.R.T. without distortion with different values 
of attenuation ; the results are converted into corresponding values of band articulation and are 
plotted as a function of sensation level (Fig. 1).

Fig. i . Fig. 2.

(2) Articulation tests are carried out on the S.F.E.R.T. without distortion with different low 
pass and high pass filters, and with a sensation level of about 70 db (8 nepers). The corresponding 
values of band articulation are plotted against values of cut-off frequency and two curves are thus 
obtained, A for low pass filters, and B for high pass filters.

From curve A is deduced a curve A t giving, for a cut-off frequency f, the increase of band 
articulation ab when the cut-off frequency changes from (f— 50) p : s to (f+50) p : s. In the same 
way a curve B j is obtained from curve B.

In general, curves A j and B j coincide. If they do not the mean of curves A ̂  and B 1 is drawn 
(Fig. 2).

These characteristic curves will be obtained in the S.F.E.R.T. Laboratory with the S.F.E.R.T. 
articulation crew.

In addition Administrations and Private Companies who possess results similar to those above or 
who can undertake such tests, will communicate to the C.C!I.F. the characteristic curves thus
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obtained for their respective crews. The 4th C.R. will examine the results of these different tests to 
see whether the characteristic curves obtained in the different countries are in agreement, and whether 
" normal characteristic curves ” can be specified.

Eventually, in order that articulation results obtained in different countries may be properly 
comparable, it will be specified that crews for articulation testing shall be so constituted that their 
characteristic curves do not deviate from the " normal characteristic curves ” by more than a specified 
amount.

APPENDIX II (TO QUESTION NO. 33). 

OBSERVATIONS FROM MESSRS. SIEMENS & HALSKE, WITH REGARD TO THE 

INTERNATIONAL ARTICULATION METHOD.

A study, of which the results have been communicated in 1934 in reply by the German 
Administration to Question No. 8 of the 4th C.R. (see pp. 18 to 26 of document No. 29, 4th C.R.,
C.C.I.F., 1934), has been made ; it is proposed to use a calibration circuit more nearly comparable 
to the circuit to be tested than is the circuit used hitherto.

The differences between the measured results, expressed as a function of time, have been consider
ably reduced by the correction methods given by the C.C.I.F. Furthermore, in this connection very 
similar results have been obtained by the two methods, I* (described in Appendices B j and B 2) 
and II (described in Appendix C, White Book, 1935, Vol. IV, Part 2). At the same time it has been 
possible to obtain agreement within a few per cent, between results obtained by two crews with very 
different degrees of training. The accuracy of the international articulation technique which 
for the moment is, perhaps, not satisfactory in all cases, can probably be improved by modifications 
in the method of operation.

With the German provisional working standard for effecting transmission (see Document No. 29. 
4th C.R., C.C.I.F., 1934, page 10), articulation tests were made in which the room noise had a value 
between 20 and 50 “ phons," the normal value being 40 “ phons." In each case the attenuation was 
3.5 nepers. The measurements were made with two crews of five operators each, an old crew which 
was very well trained and a newly found crew with little training. For each measured point five 
tests were transmitted, which corresponds to 1000 logatoms. For correcting the results a calibration 
circuit was used consisting of the working calibration system for effective transmission with a mean 
value of room noise of 40 “ phons." For each of the previous measurements a calibration was made 
on the calibration circuit a little while after or before the measurement. The value of ideal band 
articulation necessary for the correction in accordance with Method I, was deduced from the highest 
calibration value 62.2 per cent, and was found to be 0.28. This value was also taken in the case of 
Method II, as the representative value for a well-trained crew. In order to apply Method II it was 
necessary to complete the curves of Appendix C (see vol. IV, part 2, section I) as far as a value x =0.2, 
Table 1 gives the following values for the two crews taking part in the tests :—

(а) In column 2, the calibration values obtained on the standard circuit described above.

(б) In column 3 to 5, values of articulation obtained for different values of room noise, i.e. in

* The ideal band articulation was n o t calculated in these tests, bu t was deduced from the  measurem ents.
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column 3 value of room noise, in column 4 values of articulation corrected by the first method, and 
in column 5 values corrected by the second method.

In order to appreciate more easily the effect of the corrections on the distortion of the individual 
test results the deviations (percentage differences with respect to the smallest value) have been 
collected in Table 2.

The deviations have been reduced to a half or even more, both in the case of Methods I and II.

The two methods lead to results which agree within a few per cent. As the second method has a 
more rapid application Messrs. Siemens & Halske think that it might be preferred.

■ ■ — --------

Values obtained on the 
calibration circuit,

Logatom A rticulation.
Room Noise 
(“ Phons.” ) Measured.

Corrected.
L 1==62.2 per cent. By Method I. By Method II .

20 50.6 per cent. 64.0 per cent. 75.0 per cent. 76.0 per cent.

30 46.8
56.8 „

60.8 ,,
61.3

75-5
66.0 ,,

76.0 „ 
66.5 ,,

40 62.2 „ 62.2 62.2 ,, 62.2

5° 54-6 48.3 54-5 55-5

60 62.2 „ 
58-8 „

34-7
40.6 ,,

34-7
4 3 °

34-7
43-5

rn T 7 v v  t t  --------------- ---- ------------------------------------------------------------

20
23.1 per cent.
28.1 „
36.2

30.1 per cent. 
39-0
40.1

75.0 per cent.
7 7 °  »
69.0 t ,,

73.0 per cent.
76.0
67.0 „

30
39-5
38.0

43-1
40.2 „

66.0
66.0

66.5 ,, 
64-5

40 62.2 „ 62.2 „ 62.2 62.2

50

24.7
33-5
35-9
44.2

22.7 
' 28.8 

3°-3 
324

60.0 ,,
5 4 °
56.0
4 7 °

58.0
5 6 0  „
54-5
47-5

60
22.5
31.2 ,,
38.7

12.8
1 5 °
20.1

380
3i °
33-0

41.0 „ 
34-5

TABLE 2

Room Noise 
(“ Phons ” ) 20 30 40 50 60

CREW  I 75.5 per cent. 71.0 per cent. 62.2 per cent. 55.0 per cent. 39.0 per cent.

CREW  II 73-0 66.0 ,, 62.2 „ 54-o 35-5

D eviation (i.e. percen
tage difference with 
respect to the smallest 
value 3-4 7-6 0 „ 1-9 9-9
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There still remains the question as to how far it is possible to obtain agreement by correcting the 
results obtained by different crews. In this connection Table 2 gives the mean of the corrected 
values obtained by the two crews for different values of room noise. Although the measured values 
differ considerably, the differences between the corrected values are not more than a few per cent.

There is reason to believe, however, that the agreement can be improved. The measured values 
follow the same general trend, but the individual values are often very different in the two cases. 
One is led to think that this is due to the different times at which the measurements and the calibration 
have been made. In future it is intended to transmit the necessary lists of logatoms alternately 
(for example, a list on the calibration circuit, then a list on the circuit under test, then a list on the 
calibration circuit, etc.), until five lists have been transmitted over the calibration circuit and five 
over the circuit to be tested.

Question No. 34 .—4th C.R. Category A2.

(See previous Question No. 9 of the 4th C.R.)

Conditions to be imposed on subscribers’ sets which may be used on international connections 
and including either loudspeaking receivers or radio-diffusion microphones associated with amplifiers.

Question No. 35.—4th C.R. Category A v
(Previous Question No. 6 of the 4th C.R., 1931-34.)

What are the most appropriate methods of determining the transmission characteristics of 
microphones and receivers ?

N o te .— I t  is desirable to  carry  ou t tests to  determ ine the ac tu a l distance betw een the microphone and the 
m outh of the telephone user (in the case of hand microtelephones), under the  w orst transm ission conditions, 
where the  user, in order to  m ake himself be tte r heard, slightly tilts  his handset so th a t his m outh m ay be 
nearer the  microphone.

Question No. 36 (New).—3rd C.R. Category A 2.
Are the values for capacity unbalance in cable circuits, as laid down by the C.C.I.F. satisfactory 

for carrier current telephony ? If not, what new values should be imposed ?

Question No. 37 (New).—3rd C.R. Category A 2.
Does the recommendation under “ Effective Resistance ” in Specification A.II of the C.C.I.F. 

entitled “ Essential Clauses for a Typical Specification of General Application to Loading Coils for 
International Telephone Cables ” apply also to coils used on circuits for carrier telephony and on 
broadcast circuits ?

Question No. 38 (New).—3rd C.R. Category A 2.
What specification should be fulfilled by repeater station cabling, particularly with regard to 

insulation, dielectric strength and crosstalk ? From the standpoint of crosstalk is it not necessary 
to draw a distinction between the case where the circuits are or are not equipped with repeaters in the 
stations considered ?

RECAPITULATION.

3rd C.R.
Numbers of the new questions of transmission to be studied principally by the 3rd C .R .:

1, 2, 2b, 3, 4, 5, 6, 1 0 ,10b, 11, 12, 12b, 12c, 13, 14, 17, 19, 20, 21, 27, 28, 29, 36, 37 and 38.
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Numbers of the new questions of transmission in the study of which the 3rd C.R. will merely 
collaborate :

9 and 23.

4th C.R.

Numbers of the new questions of transmission to be studied principally by the 4th C.R.:
15,16, 18, 22, 23, 24, 25, 26, 30, 31, 32, 33, 34 and 35.

Numbers of the new questions of transmission in the study of which the 4th C.R. will merely 
collaborate:

2, 2b, 5, 11, 12, 12b, 12c, 17, 21 and 28.

5th C.R.

Numbers of the new questions of transmission to be studied principally by the 5th C .R .:
7, 8 and 9.

Numbers of the new questions of transmission in the study of which the 5th C.R. will merely 
collaborate: 11 and 19.

4. Questions of Operation and Tariffs, which are to be studied by the 6 th and 7th C.R. in
1935 and 1936.

Question No. 1.—7th C.R. Category A 2.

Should the basis of the international telephone tariffs, as laid down in Recommendation No. 43, 
entitled “ International Telephone Rates ” be revised ?

N ote .—The basis referred to  above was established in 1926, following a study of the costs of in ternational 
telephone services. Since then  the costs have probably changed, and it  seems desirable to  study the question again. 
Detailed questionnaires relating to  costs have been prepared and sent ou t to  all Administrations and Operating 
Companies of the  C.C.I.F.

Question No. 2.—7th C.R. Category A 2.

In Recommendation No. 43, entitled, “ International Telephone Rates,” it is recommended that 
0.80 gold franc should be apportioned to a terminal exchange and 1 gold franc to a transit exchange.

Thus, whilst the 0.80 gold franc rate apportioned to the terminal exchange represents : (1) the 
expense of staffing and equipment of the exchanges and (2) the expense of the circuit for connection 
to the terminal exchange, the 1 gold franc apportioned to each transit exchange represents only the 
expense of the exchange (staffing and equipment).

Should not opportunity be taken so to modify the apportionment of the various components as 
to make them correspond more closely to the relative costs ?

Question No. 3.—6th and 7th C.R. Category A v  

Are there grounds for :—
{a) maintaining 3 minutes as an indivisible unit or reducing for example to 2 minutes the minimum 

duration of the rate unit applicable to international telephone conversations ?

(b) Charging by \  minute, rather than one minute, after the expiration of the initial unit for 
conversations, exceeding the minimum duration ?
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Question No. 4.—7th C.R. Category. A v

Can a more favourable scale of rates be considered than is now in force for subscription calls:

(a) during the period of light traffic ?

(b) during the period of heavy traffic ?

Question No. 5 .—7th C.R. Category A 2.

The extra charge for “ Preavis ” and “ avis d’appel ” calls, appears to be unduly high, especially 
for very long connections. Should not the present scale for these charges be revised ?

Question No. 6 .—6th and 7th C.R. Category A v

Should a revision be made of the conditions governing the admission of and the rates contemplated 
for radio-broadcast telephone subscription calls, referred to in Recommendation No. 50, entitled 
“ Radio-broadcast Telephone Transmission ” ?

Question No. 7 .—7th C.R. Category A 2.

By the terms of Art. 30. §14 of the Telephone Regulations which form part of the International 
Telecommunication Convention of Madrid 1932, the charge for a Bourse call is equal to that appropriate 
to a call in the same category and of the same duration, plus an extra charge of one-third of the basic 
unit charge subject to agreement between the Administrations and/or Operating Companies concerned.

Several important Administrations do not levy this extra charge. Is it not desirable to recommend 
a general acceptance of this procedure; in effect to revise the method of charging for Bourse calls ?

Question No. 8 .—7th C.R. Category A 2.

In order to simplify the fixing of an assumed transit rate and to facilitate the accounting in 
connection with telephone calls passed over emergency routes, would it not be desirable to fix the 
assumed rate in the following manner :—

(a) for Administrations who co-operate in the setting up of the connection (through a transit 
exchange): the assumed part of the transit charge should be equal to the sum obtained by adding 
the two terminal rates, which are normally <3ue to them for the circuits used between the two terminal 
exchanges.

(b) for Administrations who do not take part in the setting up of the connection, but on whose 
territory the direct circuit employed happens to be located (no transit exchange being involved) : 
the assumed part of the transit charge should be the normal transit charge for a direct circuit ?

N o te .— If th is proposal is accepted a " L ist of norm al charges for direct circuit ” should be compiled by the 
C.C.I.F. to  replace the present “ L ist of Emergency Circuits.” B y consulting the  form er list, it  will be possible to 
render accounts, w ithout delay, for the  telephone calls over the emergency routes, and thus render superfluous the 
fixing of assumed rates by correspondence.

Question No. 9.—6th and 7th C.R. Category A x.

(a) Certain users of the telephone demand increased facilities in connection with international 
calls with “ preavis ” or " avis d’appel,” or rather, that the system of personal calls, now used in 
extra-European services, should be introduced in the European service. What should be done in 
that respect ?

N o te .—The resolution of the In ternational Chamber of Commerce of 19th October, 1934, should be referred 
to  in this connection.
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(b) Is it desirable to specify the conditions, under which the valid duration of a " preavis ” may 
be prolonged (see paragraph 85, Art. 17. §3 of the Telephone Regulations, which form part of the 
International Telecommunication Convention of Madrid, 1932 ; see also the last paragraph of Art. 39 
in the Instructions for operators of the European international telephone service, 1934) ?

N o te .—A t present i t  is laid down th a t "  the valid duration of a * pr^avis ’ m ay be prolonged tw enty-four 
hours a t the  calling subscriber’s request, when he has been informed th a t the call can be p u t through the following 
day a t an approxim ately specified tim e.” Would i t  not be better to  make this regulation more specific by  adopting 
one of th e  following alternative tex ts :—

1. “ The valid duration of a * pr^avis ’ is tw enty-four hours if the  calling subscriber so desires.”
2. ” The valid duration of a  ‘ pr^avis ’ will only be prolonged tw enty-four hours a t  th e  request of the

subscriber, if the  la tte r has been informed th a t the call can be p u t through th e  following day a t  an 
approxim ately specified tim e ? ”

Question No. 1 0 — 6th C.R. Category A 2.
Should the practice of assigning a serial number to each demand for a call in the international 

service be discontinued (Avis No. 29, entitled " Assigning a serial number to each demand for a call ” ) ?

Question No. 11.—6th and 7th'C.R.’s. Category A 2.
Should not the daily call-over in the international telephone services be abandoned, the 

international terminal exchanges forwarding one to another by post a t periods fixed by mutual 
agreement, a statement showing the number of chargeable minutes originated at each end, divided as to 
chargeable zones, class of conversation, and indicating any emergency routes utilised, on the under
standing that the right shall be reserved to request the resumption of the daily call-over, should that 
course be deemed necessary ?

If so, what form of statement is most suitable from the point of view of the international accounts ?

Question No. 12.—6th C.R. Category A x.
In order to facilitate the work of the operating services, would it not be desirable to prepare a map 

of the international circuits, incorporating in schematic form the details shown in the nomenclature, 
published by the International Telecommunication Bureau at Berne ?

Question No. 13.—7th C.R. Category A 2.
(a) What should be the rental charge for a telegraph circuit, superimposed on an international 

telephone circuit, when such a circuit is placed at the disposal of State Administrations or private 
organisations, respectively ?

(b) Should Recommendation No. 22, " Renting to private services of international channels of 
communication, not involving submarine cable," be revised ?

Question No. 14.—6th and 7th C.R. Category A v
Should not a concession be made to international travellers in the form of reduction of the normal 

rates on a certain number of calls (for example, 12) on the same principle followed by the Railway 
' Companies, who allow reductions in fares for certain journeys of fixed distance or duration ?

5. Revision of International Graphical Symbols for Telephony by the 8th G.R. during
1935 and 1936.

The Xth Plenary Meeting of the C.C.I.F., which was held at Budapest, September 3-10, 1934, 
found it impossible to present complete and final proposals regarding telephony, telegraphy and
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radio communication to the International Electro-technical Commission (I.E.C.), which was meeting 
at Prague in October, 1934. The Plenary Meeting felt that the most convenient procedure would be 
to appoint a Mixed Commission of representatives from the C.C.I.F., the C.C.I.R. and the C.C.I.T., 
who, before the beginning of 1935, should formulate the proposals to be presented to the I.E.C. 
During its meeting at Prague, in October, 1934, the I.E.C. approved this procedure and the Mixed 
Commission, I.E.C.—C.C.I.F.—C.C.I.R.—C.C.I.T. was formed and will meet at Berne in May, 1935.

In order to expedite the work of the Mixed Commission, the Plenary Meeting examined the 
symbols, contained in the I.E.C. publication No. 42, entitled “ International Symbols. Part 3. 
Graphical Symbols for Weak-Current Systems.” It also appointed a Commission of Rapporteurs 
(8th C.R.), which will meet at Berne in May, 1935, immediately before the aforementioned Mixed 
Commission in order to prepare the final revision of the international graphical symbols. The Chairmen 
of the 1st, 2nd, 3rd, 4th and 5th C.R.’s of the C.C.I.F. are invited to this meeting of the 8th C.R. to 
represent their respective Commissions during the discussions of telephonic symbols of particular 
interest to them. Pending the results of the work of this Commission, the Plenary Meeting at Budapest 
suggested that the final document should comprise one section containing the material common to 
the three branches of the technique, and another section containing the terms peculiar to telephony, 
telegraphy and radio communication.

I t also proposed that the following modifications should be incorporated in the I.E.C. publication 
No. 42, the numbers below corresponding to the reference numbers in this publication:—
No. 2, read : alternating current, general sym bol; and alternating current of commercial frequency.

\
Add, after No. 2 : alternating current of audio-frequency ^

alternating current of super-audio frequency *%0

alternating current of high frequency 

No. 11, replace the word circuit by conductor.

No. 35, instead of moving, read removable.

No. 42, the plates of the condensers should be drawn in heavy lines.

No. 44, read : Resistor, reactive or non-reactive, general symbol.

No. 45, read : Resistor, non-reactive.

Add, after No. 45 : Resistor, non-metallic.

No. 47, add : general symbol.

Add, after No. 49 : Resistor, variable by any means. aw\&,

No. 50, read : Resistor, variable, by a cursor or sliding contact.

Add after No. 53 : Current rectifier, general symbol - f t—

Add after No. 71: Loud speaker ^

Delete explanatory note after No. 72.

Delete : Nos. 73, 85, 86, 87, 88, 97, 98 and 99.
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No. 121, read : Primary Cell or Accumulator.

Add after No. 121: Voltmeter

Ammeter ( a )

Frequency meter (D

Ohm-meter @

No. 131, the symbol should be shown thus :

To No. 141 and 146 add the no te : all diagrams should indicate the contacts in the un-operated position. 

No. 161, read : Contact instead of Contact, make.

Delete No. 162.

Nos. 163 to 171. The symbols, shown in the third column, should be deleted.

No. 193. The 3rd variant should be deleted.

No. 194, read : signal lamp.

Add after No. 194 : Lamp, Resistor ^

Delete No. 195.

No. 202, the symbol is replaced by . <̂ )

No. 215. The 3rd variant should be deleted.

No. 221. Add the .following note: The nominal operating current, expressed in amperes, should 
be indicated alongside the cut-out (fuse).

Delete Nos. 223 and 244.

No. 231. The symbol is replaced by x
1

No. 232. The symbol is replaced by ■'<—^

No. 233. The symbol is replaced by (W)

No. 241. Add after “ detailed form ” : (example)
No. 261, read : Telecommunication line, general symbol —
No. 262, 263 and 264 to be replaced by :

Telephone line ______ F______

Telegraph line T

Add the note : The thickness of the line drawn should vary according to the importance of the 
circuits.

No. 265. The note should read : " The line shall be broken only to indicate the number of the circuit, 
which indicates the cable pair.”
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The Commission considers that after No. 268 the following symbols with optional titles 
should appear:—

Circuit transmitting in one direction : —

Circuit transmitting in both directions :

Circuit, telephone, phantom : — {3 —

Circuit, telephone, double-phantom : —| I l~~

Nos. 271 to 285 prefaced by the general symbol QD

Add the note : The values of the inductance of loading coils and the spacing may be shown.

Example : 177 CD i<»

Before No. 291 add a symbol for an amplifier.
Delete the numbers on Nos. 291, 292 and 293.

No. 297, read : Distant selective calling at low frequency. C 7

Add, after No. 297 : Distant selective calling at voice frequency. .

No. 314.  ̂ The symbol is replaced by | I \

No. 325, read : Repeater with echo suppressor \ 0 ~~ ♦ 4 *

Add after No. 325 : Distortion correcting network |

The Xth Plenary Meeting of the C.C.I.F. made the following suggestions regarding the list of 
graphical symbols, established by the C.C.I.T. at its Plenary Meeting in Prague (May-June, 1934) :—

No. 11. The symbol — n —  should be a common general symbol for telephony and telegraphy.

Nos. 22 to 25, and 29 to 32 should be made to agree with the new symbols, proposed above, for the 
various frequency bands.

No. 28. A square should be used instead of a rectangle.

Nos. 39, 40 and 41, should be improved.

No. 42. The symbol should be replaced by

No. 44. The symbol should be modified.

Nos. 64 to 73. The and the O  should be deleted as general symbols.

Supplementary symbols should be enclosed in I 1

Delete No. 75 as a symbol.
Nos. 76 to 79 should be made to agree with the symbols definitely adopted for lines and equipments.
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COMMISSIONS OF RAPPORTEURS IN THE C.C.I.F., 1935 AND 1936.

ist C.R., dealing with questions concerning protection of telephone lines against the disturbing 
influence from power installations :—

G e r m a n y  : Dr. Jager {Chief Rapporteur) and Dr. Klewe.
B e lg iu m  : Mr. Parfondry.
F r a n c e  : Messrs. Drouet and Collet.
G r e a t  B r i t a i n  : Mr. P . B . Frost.
I t a l y  : Mr. C. Albanese.
J a p a n  : .........................................

M e x ic o  : Dr. Mauritz Vos.
R u m a n ia  : Mr. B. H. McCurdy.
S w e d e n  : Mr. Swedenborg.
C z e c h o s l o v a k i a  : Mr. J. Michalek.

2nd C.R., dealing with questions concerning protection of telephone cables against corrosion 
due to electrolysis or chemical action :—

F r a n c e  : Mr. Collet {Chief Rapporteur).
G e r m a n y  : Dr. Klewe.
B e lg iu m  : Mr. Parfondry.
G r e a t  B r it a in  : M r. P . B .  F r o s t .

I t a l y  : M r. A . B a ld in i.

J a p a n  : .........................................

3rd C.R., dealing with certain questions of transmission :—
G e r m a n y  : Mr. K. Hopfner {Chief Rapporteur) and Messrs. Gladenbeck, Drill and Glitsch. 
B e lg iu m  : Mr. Haemers.
C u b a  : Mr. P. E. Erikson.
D e n m a r k  : Mr. N. E. Holmblad.
S p a in  : Mr. J. M. Clara Corellano.
U n i t e d  S t a t e s  o f  A m e r ic a  : Mr. H. E. Shreeve.
F r a n c e  : Messrs. Aguillon and Belus.
G r e a t  B r i t a i n  : Messrs. J. G. Hines, R. M. Chamney and F. E. A. Manning.
I t a l y  : M r. C. A lb a n e se .

J a p a n : .........................................

M e x ic o  : Dr. Mauritz Vos.
N o r w a y  : Mr. S. Rynning-Tonnessen.
H o l l a n d  : Messrs. H. J . Boetje, J . Winkel and J . Tj. Visser.
P o l a n d  : Mr. Henryk Pomirski.
R u m a n ia  : Mr. B. H. McCurdy.
S w e d e n  : Mr. A. V. A. Holmgren.
S w i t z e r l a n d  : Dr. H. Keller.
C z e c h o s l o v a k i a  : Mr. J. Michalek.

4th C.R., dealing with certain questions of transmission :—

G r e a t  B r i t a i n  : Mr. B. S. Cohen {Chief Rapporteur) and Messrs. A. C. Timmis and A. J . Aldridge. 
G e r m a n y  : Mr. Braun.
C h i l i  : Mr. R. A. Mack.
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U n i t e d  S t a t e s  o f  A m e r ic a  : Mr. W . H. Martin.
F r a n c e  : Mr. Chavasse.
J a p a n  : .........................................

M e x ic o  : Mr. F. Markman.
P o l a n d  : M r. Czeslaw Raj ski.

5th C.R., dealing with certain questions of transmission :—
F r a n c e  : Mr. Ph. Le Corbeiller {Chief Rapporteur).
G e r m a n y  : M r. G litsc h .

A r g e n t i n e  : Mr. E. M. Deloraine.
D e n m a r k  : Mr. N. E. Holmblad.
S p a in  : Mr. J. M. Clara Corellano.
U n i t e d  S t a t e s  o f  A m e r ic a  : Mr. H. E. Shreeve.
G r e a t  B r i t a i n  : M r. A. J. G ill.

I t a l y  : Mr. G. Bleiner.
H o l l a n d  : Mr. J . Tj. Visser.
J a p a n : .........................................

6th C.R., dealing with operating questions :—
B e lg i u m  : Mr. Fossion {Chief Rapporteur).
G e r m a n y  : Mr. Ehlers.
D e n m a r k  : Mr. M. Gredsted.
S p a in  : Mr. J. M. Clara Corellano.
U n i t e d  S t a t e s  o f  A m e r ic a  : Mr. H. E. Shreeve.
F r a n c e  : Mr. Debry.
G r e a t  B r i t a i n  : Messrs. W. H. Weightman and G. W. Gomm. 
I t a l y  : Mr. M. Regnoni.
J a p a n  : ..........................................

M e x ic o  : Mr. B. Wahlquist.
N o r w a y  : Mr. M. W a h l.

H o l l a n d  : Mr. Th. W. L. M. de Winter.
P o l a n d  : ^Mr. Stanislaw Debicki.
R u m a n ia  : Mr. J . J . Parsons.
S w e d e n  : M r. H a il in g .

S w i t z e r l a n d  : Mr. A. Mockli.
C z e c h o s l o v a k i a  : Mr. F. Matous.

7th C.R., dealing with rate questions:—

B e lg i u m  : M r. F o s s io n  {Chief Rapporteur).
G e r m a n y  : Mr. Ehlers.
D e n m a r k  : Mr. M. Gredsted.
S p a in  : Mr. J. M. Clara Corellano.
U n i t e d  S t a t e s  o f  A m e r ic a  : Mr. H. E. Shreeve.
F r a n c e  : Mr. Debry.
G r e a t  B r i t a i n  : Messrs. W. H. Weightman and S. T. Keyte. 
I t a l y  : Mr. M. Regnoni.
J a p a n : ..........................................

M e x ic o  : Mr. B. Walquist.
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N o r w a y  : Mr. M. Wahl.
H o l l a n d  : Mr. Th. W. L. M. de Winter.
P o l a n d  : M r. Stanislaw Debicki.
R u m a n ia  : Mr. J. J. Parsons.
S w e d e n  : M r. Hailing.
S w i t z e r l a n d  : Mr. A. Mockli.
C z e c h o s l o v a k i a  : Mr. F. Matous.

8th C.R., dealing with the revision of international graphical symbols for telephony :— 
S w i t z e r l a n d :  Mr. A. Muri [Chief Rapporteur).
G e r m a n y  : Mr. Rattig.
F r a n c e  : M r. Drouet.
G r e a t  B r i t a i n  : Messrs. P. J. Ridd and J. Reading.
I t a l y  : M r. Bottani.
J a p a n  : .........................................

P o l a n d  : Mr. K. Dobrski.
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VARIOUS QUESTIONS OF A DOCUMENTARY NATURE.

The Xth Plenary Meeting of the C.C.I.F. at Budapest (September 3rd—10th, 1934) examined, 
amongst others, certain questions for which no recommendation has been issued. It was, neverthe
less, decided that the record established in regard to them, although not to be incorporated in the 
recommendations of the C.C.I.F., should form part of the minutes of the Plenary Meeting.

This record is reproduced below in the following three sections :—
1. A co u stic  V o cab u la ry  : This section groups the  provisional definitions relating to  acoustics, which 

are of particular interest to  telephone engineers.
2. P re c a u tio n s  to  be ta k e n  d u r in g  w o rk  c a r r ie d  o u t in  m a n h o le s  fo r  u n d e rg ro u n d  c a b le s . This 

section contains a  sum m ary of information, collected by the C.C.LF. from Adm inistrations and O perat
ing Companies w ith regard to  the following points :—

(a) Tests to  ascertain the presence of dangerous or injurious gas. (b) V entilation and lighting of 
manholes, (c) Methods to  be adopted for the splicing, soldering and drying of cables in manholes, 

. where dangerous or injurious gas m ay be present.
3. T a b le , c o r r e la t in g  th e  g ra d u a tio n  of th e  p so p h o m e te r  c a lled  fo r  in  th e  C .C .I .F . sp ec ific a tio n  

w ith  th a t  of th e  p so p h o m e te r , u se d  b y  th e  A m e ric a n  T e lep h o n e  &  T e le g ra p h  C o m p an y .

1. ACOUSTIC VOCABULARY.*

Period (periode ; Period). The shortest duration, after which the periodic phenomenon is 
identically repeated.

Cycle (cycle ; Schwingung). A complete series of values that is followed, in the course of a 
period, by a physical magnitude characterizing a periodic phenomenon.

Frequency (frequence ; Frequenz). The frequency of a periodic phenomenon is the number of 
periods occurring per unit of time (or occurring per unit of time if the phenomenon is sufficiently 
prolonged), or the number of cycles which recur (or would recur) per unit of time.

.The unit of frequency is : unity per unit of time. If a second is taken as the unit of time, the 
unit of frequency is unity per second {s’ 1). In certain countries this unit is called the Hertz (Hz).

The following expressions are strictly correct: “ A sound of 1000 cycles per second "—“ A sound 
of 1000 periods per second ”—“ A frequency of 1000 per second ”—“ A frequency of 1000 Hertz.”

Bel, decibel (bel; decibel, Bel, Dezibel). The bel is the term which follows the number N,  
defined by the formula :—

t f - l o g x o / V / o  

where J 0 and J  x signify the values of two powers.

The decibel is the term, which follows the number N, defined by the formula :—

N  =10 log 1QJ f  J o  
where J 0 and J  x signify the values of two powers.

By extension, a ratio of the two pressures P Q and P x (or of two velocities F 0 and F j)  may be 
expressed in decibels by means of the following formulae :—

20 \ogxoP xIPQ or 20 logjoFj/Fo 
these different expressions being equivalent when the ratios of pressure or velocities are equal to 
the square root of the ratio of the corresponding powers.

* T r a n s la to r ’s N o te .— In  the  original French te x t the  term s are given in the  following order : French, German 
and English. W here the American expression differs from the  English, i t  is given im m ediately after the English 
term . In  this translation the sequence is : English, French, German, American.
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Neper—decineper (neper, decineper. Neper Dezineper).—The neper is the term which follows 
the numbers N  and N 1 defined by the formulae :—

A =log„ P  J P o N ' =  l o g y j V ,
when P0 and P  j  represent the values of two pressures, V0 and V 1 the values of two velocities.

The decineper is the term which follows the numbers N  and N l defined by the formulae :—

N  = io  log,P j/P,, N 1 = io  log, V j/F,,

where P0 and P x represent the values of two pressures ; V 0 and V  x the values of two velocities.
By extension, a ratio of two powers J 0 and J  x may be expressed in nepers or decinepers by 

means of the following formulae :—

ilog. JiIJo or SlogJi/Zo 
these different expressions being equivalent when the ratio of the powers is equal to the square of 
the ratio of the corresponding pressure or corresponding velocities.

Bar (bar, Bar). Unit of pressure equal to io 6 dynes per square centimetre (adopted in 
meteorology by international agreement).

Microbar (barye, Mikrobar). C.G.S. unit of pressure equal to i  dyne per square centimetie.

Static pressure (Pression statique—Gleichdruck) is the pressure which exists in the medium 
when no sound wave is present. The C.G.S. unit is the microbar.

Instantaneous Sound Pressure (Pression acoustique instantanee—Augenblickswert des Schall- 
druckes, Excess pressure) at a point in an acoustic field, is the difference between the pressure existing 
at this point at the instant considered and the static pressure. The C.G.S. unit is the microbar.

Effective Sound Pressure (Pression acoustique efficace—Effektivwert des Schalldruckes) is 
the root mean square value, during a period, of the instantaneous sound pressure. The C.G.S. unit 
is the microbar.

Maximum Sound Pressure (Pression acoustique maximum, Scheitelwert des Schalldruckes) 
during one cycle is the maximum absolute value of the instantaneous sound pressure during that 
cycle. The C.G.S. unit is the microbar.

N o te .— In  the case of a sinusoidal wave th is m axim um  sound pressure is also ca lled : th e  sound pressure 
am plitude.

Peak Sound Pressure (Pointe de pression acoustique—Spitzenwert des Schalldruckes) is the 
maximum value of the instantaneous sound pressure within a specified time interval. The C.G.S. 
unit is the microbar.

Average acoustic power (Puissance acoustique moyenne—Schalleistung). In the case of a 
free progressive plane sinusoidal wave, the average acoustic power transmitted through a given sur
face is the average instantaneous value during a period of the product a x p x v, when a represents 
the area of projection of the surface on the wave-plane, p the instantaneous sound pressure, and v the 
instantaneous velocity of the particles.

This average value is equal to :—

J = a P2jcp ergs per second,

where P  represents the effective sound pressure, c the speed of progression of the plane-wave and p 
the density of the medium at rest.

In the case of a divergent spherical free progressive wave, where a is a small element of the 
surface of the wave, the denominator cP of the above expression should be replaced by cp cos2ol, 
where a is the phase displacement between the instantaneous sound-pressure and the instantaneous
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velocity of the particles given by tan a =c/ar, to being the pulsation of the sinusoidal wave considered, 
and r the distance of the small element of the surface from the centre of the wave.

Sound energy density (Densite d’energie acoustique—Schalldichte). From the average
acoustic power defined above for a free progressive plane sinusoidal wave :—

J=aP*lcP=aPV.
when P  is the effective sound pressure and V the effective value of the velocity of the particles. It 
can be shown that the energy, contained in a straight cylinder with a base a and height X =cT (T  
being the period), is equal to :—

a \P 2/Cp*
Conventionally, the term P 2/C/>2 is called “ Sound energy density " at a point in the field. The 

C.G.S. unit is erg per cm 3.

Sound intensity (Intensite acoustique or intensite sonore, Schallstarke or Schallintensitat). 
In the case of a plane or spherical free progressive wave, the sound intensity is the average acoustic 
power transmitted per unit of surface normal to the direction of propagation. The C.G.S. unit is 
erg per cm2 or io'7 watts per cm2.

N o te .— In  practice the sound in tensity  a t  any given point m ay approxim ately be computed from a measure
m ent of the  pressure, assuming th a t a plane sinusoidal wave is involved. For more complex acoustic fields the 
sound in tensity , so computed, m ay differ considerably from the true value.

Intensity level (relative to an intensity to be specified)* (Niveau absolu d’intensite 
acoustique, Schallstarkepegel). Assuming that, by international agreement, a sound of a definite 
sinusoidal frequency were chosen as a “ reference of sound ” and an intensity I 0 of this sound 
taken as a  “ reference of sound intensity," then the intensity level of any sound with an intensity 
I  has the magnitude :—

io log10/ / / 0 decibel

In Germany and the United States of America it has been suggested that the reference of sound 
should be a sound with a sinusoidal frequency of iooo p : s.

The following values have been suggested for the reference of sound intensity:—

1. In Germany : the sound intensity of a sinusoidal sound of iooo p : s, which in a free wave 
produces a sound pressure of io :4\A o  = 3 .1 6  x io'4 dynes/cm2 (corresponding approximately to the 
threshold of audibility). The latter value is 2.4 x io '10 microwatt/cm2.

2 . In the United States of America : io '16 watts/cm2. In the case of plane or spherical 
waves moving freely in air (2 0 °C and 7 6 0  mm barometric pressure) this reference of sound intensity 
corresponds to an effective sound pressure of 2 .0 4  x io '4 microbar (dynes/cm2), which is below the 
normal threshold of audibility at iooo p : s.

Threshold of audibility (Seuil d’audibilite, Horschwelle) at any specified frequency is the 
minimum value of the effective sound pressure of a sinusoidal wave of that frequency which, following 
a period of silence, gives to the observer a pitch sensation. The measuring conditions should be 
carefully specified in each case.

Normal threshold of audibility (Seuil normal d ’audibilite ; normale Horschwelle) is the modal 
value of thresholds of audibility for a large number of normal observers.

Threshold of feeling (Seuil de sensation douloureuse ; Schmerzgrenze des Horers) at any

* T r a n s l a to r ’s N o te .—The English term  includes the  p a rt in b ra c k e ts ; th is does not, however, conform 
to the definition, which has been phrased on the  assum ption th a t a reference level is specified.
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specified frequency is the minimum value of the effective sound pressure of a sinusoidal wave of that 
frequency, which produces an unbearable sensation on the observer. The measuring conditions 
should be carefully specified in each case.

Normal threshold of feeling (Seuil normal de sensation douloureuse ; normale Schmerzgrenze) 
is the modal value of thresholds of feeling for a large number of normal observers.

Sensation level (Niveau d’intensite acoustique par rapport au seuil; Schallstarkepegel der 
Horschwelle). For a sinusoidal sound of a sound intensity I  and a given frequency the sensation 
level is :— ,

10 l°gio I  fit decibel
where / ,  is the sound intensity corresponding to the threshold of audibility at that frequency.

Loudness (Force du son ; Lautstarkeeindruck) is that subjective quality of a sound which 
determines the magnitude of auditory sensation, produced by that sound on a given observer.

Equivalent loudness (Intensite acoustique subjective ; Lautstarke) of a sound is measured 
by the intensity level of the sound of reference frequency (sinusoidal at iooo p : s), which on the 
average produces the same sensation of loudness of a number of normal observers as the sound being 
measured. It is sometimes expressed in “ Phons.”

Masking effect of a sound (Effet de masque d’un son ; Verdeckung). The masking effect on 
a sound (masked sound) of another sound (masking sound) is the shift of the threshold of audibility 
(expressed in decibels) of the masked sound, due to the presence of the masking sound.

Auditory sensation area (Zone d’audibilite; Horflache) is the area enclosed by the curve of 
the threshold of audibility for the various frequencies and the curve of the threshold of feeling for 
the various frequencies. *

Audiogram (Audiogramme ; Audiogramm) is a graphic representation of the variation of the 
threshold of hearing with frequency.

Noise audiogram (Audiogramme en cas de b ru it ; Larmaudiogramm) is a graphic representa
tion of the masking effect, due to a given noise as a function of the frequency of a masked pure sound.

Equivalent loudness contours (Lignes d ’egale intensite acoustique subjective ; Linien gleicher 
Lautstarke). In a plane co-ordinate system with frequency as abscissae and intensity levels (relative 
to an intensity to be specified) as ordinates, equivalent loudness contours are the lines joining points 
representing pure sound of equivalent loudness for various frequencies.

Instantaneous speech power (Puissance vocale instantanee ; Augenblichswert der Sprech- 
leistung) is the differential with regard to time of the sound energy, emitted by a speaker at any 
given instant.

Average speech power (Puissance vocale moyenne ; mittlere Sprechleistung), for a given 
time interval, is the average instantaneous speech power over that interval.

Phonetic speech power (Puissance vocale phonetique ; no corresponding German term, as 
this conception is not utilized) is the maximum value of the average speech power, for o.oi second 
intervals, of a vowel or consonant sound.

Peak speech power (Pointe de puissance vocale ; Spitzenwert der Sprechleistung) is the 
maximum value of the instantaneous speech power over the time interval considered.

Intelligibility of phrases (La n e tted  pour les phrases ; Satzverstandlichkeit) is the per
centage of phrases of any text correctly received with reference to the total number of phrases 
transmitted.
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Intelligibility of words (La nettete pour les mots ; Wortverstandlichkeit)—is the percentage 
of words from typical lists correctly understood with reference to the total number of words 
transmitted.

Logatom articulation (La nettete pour les logatomes ; Silbenverstandlichkeit or Logatom- 
verstandlichkeit) is the percentage of logatoms from typical lists correctly understood with reference 
to the total number of logatoms transmitted.

Sound articulation (La nettete pour les sons ; Lautverstandlichkeit) is deduced by a measure
ment of the logatom articulation, observing the percentage of vowels and consonances correctly 
understood with reference to the total number of vowels and consonances contained in the logatoms 
transmitted.

Acoustic impedance (Impedance acoustique offerte par une surface ; akustischer Schein- 
widerstand). In the case of a sinusoidal acoustic wave, the propagation of which may be designated 
by a single parameter I, of the nature of a length (for example a co-ordinate along the axis of the 
propagation of the acoustic wave under consideration), there is for each portion of the medium an 
alternating sinusoidal variation, p, of the pressure and an alternating sinusoidal variation x of the 
abscissa Z.

The velocity of the particles in the portion of the medium is :
dx

V^ T t
By definition, the quotient of the effect values of the the pressure p and the flux v on a surface s 
around the point considered (flux velocity 9 =vS) is the modulus of the acoustic impedance at that 
point. The phase shift of 9 (or of v) with respect to p is, by definition, the^irgument of the acoustic 
impedance at that point.

The complex number thus defined by its modulus and its argument is a measure of the acoustic 
impedance, which is thus defined per unit of area or for a small area s around the point considered. 
The C.G.S. unit is g.sml.cm'4 and is sometimes called " acoustic abohm.''

Unit area impedance (Impedance acoustique ; akustischer Scheinwiderstand fur die 
Flacheneinheit, Schallwiderstand.) Under the above specified conditions the unit area impedance is 
the quotient of the effective values of the sound pressure p and the velocity v.

Mechanical impedance (Impedance mechanique ; mechanischer Scheinwiderstand) is the 
quotient of the effective values of a sinusoidal periodic force F  and the velocity v at the point of 
application.

N ote .—The B ritish S tandards Ins titu tion  has suggested th a t the C.G.S. un it of acoustic impedance should be 
called the  “ webster,” and the  C.G.S. un it of mechanical impedance should be called “ kennelly ” ; also, th a t the 
word “ briggs ” should follow the  logarithm ic expressions of certain  quotients of acoustic m agnitudes. These sug
gestions should be examined by an international body, comprising all organisations interested.

Acoustic resistance (Resistance acoustique ; akustischer Wirkwiderstand)—is the real 
component of the acoustic impedance.

N o te .—The C.G.S. un it is the g.s-\cm'* and is sometimes called "  acoustic abohm .”

Acoustic reactance (Reactance acoustique ; akustischer Blindwiderstand) is the imaginary 
component of the acoustic impedance.

N o te .—The C.G.S. un it is the  g .^ .c tn ’* and is sometimes called “ acoustic abohm .”

Acoustic inertance (Inertance acoustique ; Trage or akustische Masse) of a medium is that 
coefficient which, when multiplied by 27t/ ,  gives the component of acoustic reactance due to the 
inertia of the medium.'
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Acoustic stiffness (Raideur acoustique ; Steife) of a medium is that coefficient which when 
divided by 27xf, gives the component of acoustic reactance due to the elasticity of the medium.

Acoustic compliance (Elasticite acoustique ; Nachgiebigkeit) of a medium is the inverse 
of the acoustic stiffness of the medium.

Velocity resonance (Resonance de vitesse ; Geschwindigkeitsresonanz)—in the case of a 
mechanical system, whose vibratory state can be designated by a single parameter x  of the nature of 
a length, and to which is applied a sinusoidal force F, a velocity resonance is created in that mechanical 
system at a given frequency/0 if the derivate v of the parameter x with reference to time (v =jt) 
has a greater value at the frequency / 0 than at all neighbouring frequencies, the force F  retaining a 
constant effective value.

N ote.— In the case of a singly resonant system consisting of a mass, a  resistance and a stiffness, in series, the 
resonance frequency as defined above is also the frequency a t which the mass and the  stiffness reactances are 
numerically equal, and hence the frequency a t  which the  applied sinusoidal force and the resulting sinusoidal velocity 
are in phase.

Amplitude resonance (Resonance d’amplitude de vibration; Amplituden-resonanz.) In 
the case of a mechanical system, whose vibratory state can be designated by a single parameter X  in 
the sense of a length, and to which is applied a sinusoidal force F, an amplitude resonance is created in 
that mechanical system at a given frequency /„ if the amplitude vibration of that system has a greater 
value at the frequency/0 than at all neighbouring frequencies, the force F  retaining a constant effective 
value.

Resonant frequency (Frequence de resonance ; Resonanzfrequenz)—is a frequency / 0 at 
which resonance exists. The unit is the unit of frequency.

N ote. W here there is a  possibility of confusion, it is necessary to  specify w hether am plitude resonance or
velocity resonance is considered.

Anti-resonance (Antiresonance ; Antiresonanz) is defined in a manner analogous to resonance, 
but considering a minimum (of either the ratio Fjv or the amplitude resonance at a constant value of 
F) instead of a maximum, as in the case of resonance.

Anti-resonant frequency (Frequence d’antiresonance ; Antiresonanzfrequenz) is a frequency 
To, at which there is anti-resonance.

Free vibration (Vibration libre ; freie Schwingung). A system is said to be in free vibration, 
when it oscillates without any external force acting.

Forced vibration (Vibration forcee ; Erzwungene Schwingung). .A system is said to be in 
forced vibration when it oscillates under the influence of an externally applied sinusoidal force.

Natural frequency (Frequence propre or naturelle ; Eigenfrequenz). A system is said to have a 
natural frequency when having been displaced from its normal position by an external force, it vibrates 
a t a well-defined frequency (natural frequency) after the external force has ceased to act.

Natural period (Periode propre ; Eigenperiode) of a system is the period of its movement when 
that system is in a state of natural resonance. The C.G.S. unit is the second.

Note on Different Forms of Resonance.

In the case of a system whose motion can be described by the equation :
/J 2 /£ J v

M  - +  R ~ +  Sx =A cosat
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the characteristics of the different kinds of resonance in terms of the constants of the above equation 
are given in the table below :

Velocity
Resonance. A mplitude Resonance. N atural Resonance.

Frequency

Amplitude of V ibration

Maximum Velocity

Phase Shift between Am
plitude of V ibration 
and th e  applied force

—  1 1  
2 IT V  M

A

1 I S  R  - 

27r V  M  2 M i 

A

r I S  R ‘

2 7T V  M  4 M 2 

A

1 SR  —
V  M

A

R

2

I S  R -

V  M  4A/2

A

R 1 S  3 ^  
V  M  16 M l

A

1 R*
R  j +  -----------------------

V .  4M S —  27? 
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When R  is small compared with 2 ^  M S  there is little difference between the three forms of 
resonance given above. s

Conjugate im pedances (Impedances conjuguees; konjugiertkomplexe Scheinwiderstande)— 
Two impedances are said to be conjugate to each other when their effective resistances are equal and 
their reactances are equal in magnitude, but opposite in sign.

T ransfer im pedance (Impedance de transfert; no equivalent term exists in Germany, where 
this conception is not in use) between two points is the complex ratio of an applied sinusoidal force 
(or pressure) at one point and the resultant velocity (or volume velocity) at the second point.

Insertion  loss (Affaiblissement d’insertion ; Einfiigungsverlust) is the loss of apparent power 
causecl by the insertion of a system 5  between two portions S lB and S lB (of a system S 1) 
with impedances Z E and ZB1, respectively. Expressed in nepers, it is equivalent to one-half the 
Napierian logarithm of the ratio of the apparent powers delivered to the portion S XB before and after 
the insertion of the system 5 . Expressed in decibels it is ten times Briggs’ logarithm of the same ratio.

T ransducer loss (Affaiblissement transductique; Wirkdampfung) is the loss of real power, 
caused by a system being inserted between two impedances ZB (transmitter) and ZR (receiver). 
Expressed in nepers, it is equivalent to one-half the Napierian logarithm of the ratio of the maximum 
real power, which ZE can deliver direct to the receiver ZB and the real power, which it delivers to 
ZB through the medium of the inserted system. Expressed in decibels, it is ten times Briggs’ logarithm 
for the same ratio.

(1) P ropagation  constant per un it length  (Constante lineique de propagation ; 
Fortpflanzungskonstante)—of a uniform transmission system of infinite length is the natural 
logarithm of the ratio of the complex numbers representing, in a mechanical or acoustic system, 
the steady state velocities v (or the volume velocity 9 =vS) a t two points (or over two surfaces) 
in the system, separated by a distance of unit length.
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(2 ) Propagation constant per member (Constante elementaire de propagation ; 
Fortpflanzungsmass) of a system consisting of a periodic structure of infinite length is the 
natural logarithm of the ratio of the complex numbers representing, in a mechanical or acoustical 
system, the steady state velocities v (or the volume velocity 9 =vS) at two points (or over two 
surfaces in the system), separated by a distance equal to the length of an element or a cell.

Attenuation constant (Constante d ’affaiblissement ite rative ; Dampfungskonstante or 
Dampfungsmass je Abschnitt) is the real part of the propagation constant of a uniform system of 
infinite length or of a system consisting of an (infinite) periodic structure. The unit is the neper, or 
the decibel, per unit length or per element.

Iterative phase constant (Constante de dephasage ; Phasenkonstante or Winkelkonstante)— 
is the imaginary part of the propagation constant of a uniform system of infinite length or of a system 
consisting of an (infinite) periodic structure. The unit is the radian per unit length or per element-

iterative impedances (Impedances iteratives ; Kettenwiderstande) are those by which a 
passive transmission system is terminated, when the input impedances of the system from either end 
is equal, in modulus and argument, to the terminating impedance at the other end of the system.

Image impedances (Impedances images ; Kennwiderstande) are those by which a passive 
transmission system is terminated, when at each end of the system, the impedances in both directions 
are identical in modulus and argument.

N ote .—This is equivalent to  stating th a t the image impedance a t either end is the geometric mean of the open 
and short circuit impedances of the system, seen from th a t end. The image impedance of a sym m etrical system is 
the same as its iterative impedance.

Transfer exponent (Exposant de transfert; Vierpoliibertragungsmass) of a passive transmission 
system is one-half the natural logarithm of the complex ratio of the steady state product of the effective 
values of the force and the velocity (or the pressure and the volume velocity) respectively at the input 
and the output of the system, when the latter is terminated in its image impedances.

Transfer constant (Constante de transfert; Vierpoliibertragungskonstante or Vierpoliiber- 
tragungsmass) of a uniform system or a periodic structure is the transfer constant of the system per 
unit length or per element.

Image attenuation exponent or constant (Exposant et constante d ’affaiblissement sur 
images ; Vierpoldampfungskonstante or Vierpoldampfungsmass) of a system is the real part of the 
transfer exponent or constant of that system.

Image phase exponent or constant (Exposant et constante de dephasage sur images ; Vierpol- 
phasenkonstante or Vierpolphasenmass)—is the imaginary part of the transfer and exponent or 
constant of that system.

Cut-off frequency (Frequence de coupure ; Grenzfrequenz) of a non-dissipative system is the 
divisional frequency immediately on one side of which the attenuation constant is zero and immediately 
on the other side of which the attenuation constant is not zero.

The cut-off frequency of a dissipative system is the frequency which would be the cut-off frequency 
in a non-dissipative system having the same constants for the reactive elements.

Force factor (Impedance electro-mecanique; elektromechanischer Kopplungsfaktor). Let 
there be an electro-mechanical system, separately excited and satisfying the two equations :

/  =zv+Ai 
e — -  Av-\- Zi
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where /  is the force applied to the oscillating mechanical element, e the electro-motive force applied 
to the electric circuit, v the velocity of the mechanical element, i the current in the electric circuit and 
z, Z  and A co-efficients defining the system at a given frequency. The coefficient A represents the 
electro-mechanical impedance of the system and is the complex quotient of the force /  and the current 
i, when the mechanical element is blocked (v=o) or, disregarding the sign, the complex quotient of 
the electro-motive force e and the velocity v, when the electric circuit is open The electro- •
mechanical impedance is proportional to the magneto-motive force of the permanent magnet or to the 
density of the magnetizing current.

In an electro-acoustic system, the electro-acoustic impedance is defined, in the same manner, by 
considering a pressure P and a flux velocity <p, instead of a force/  and a velocity v.

Blocked impedance (Impedance bloquee ; Leerlaufwiderstand) of a transmission system is the 
impedance measured at the input when the impedance of the output system is made infinite.

N o te .—For instance, in the case of an electro-mechanical system, the blocked electrical impedance is the electrical 
im pedance measured when the mechanical system is prevented from responding.

Normal impedance (Impedance normale ; Normalwiderstand) of a system is the impedance 
measured at the input of the systems when the output is connected to its normal load.

Motional impedance (Impedance cinetique ; Bewegungswiderstand) of a system is the vector 
difference between its normal and its blocked impedance.

Microphone (Microphone; Mikrophon) is a passive instrument, which transforms acoustic 
vibrations into electric oscillations.

Microphone transmitter (Emetteur microphonique ; Mikrophonsender) is an electro-acoustic 
system, comprising a microphone and a source of energy. It generally functions as a relay in that 
the energy of the electric output is greater than the acoustic energy, delivered to the input.

Telephone receiver (Recepteur or recepteur t 61ephonique ; Fernhorer) is an electro-acoustic 
system, which transforms electric oscillations into mechanical vibrations.. In practice a telephone 
receiver most frequently comprises a synchronous electro-mechanical transformer with a permanent 
magnet or an electro-magnet, and does not function as a relay.

Loudspeaker (Haut-parleur; Lautsprecher) is a telephone receiver designed to radiate con
siderable acoustic power in a room or open air.

Acoustic system  (Systeme acoustique ; Akustisches System) is a system designed to transmit 
sound.

Transducer (Systeme de transmission ; Ubertragungssystem) is a structure receiving power 
from one system S x and delivering it, in the same or in different form, to a second system 5  2. These 
systems may be electrical, mechanical or acoustic.

Passive transducer (Systeme de transmission passif; passives Ubertragungssystem). A 
transducer is said to be passive when the power delivered to the second system 5 2 is obtained solely 
from the power furnished by the first system, S v

Symmetrical transducer (Systeme symetrique; symmetrisches System) is a structure, 
whose output and input impedances have'equal magnitude and phase.

Dissymetrical transducer (Systeme dyssymetrique; unsymmetrisches System) is a 
structure, whose input and output impedances have different magnitude and phase.

Equivalent network (Reseau equivalent; gleichwertiges Netzwerk) is one which, at a given
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frequency or over a band of frequencies, may be substituted for another without changing the 
characteristics of the network, to which it is attached.

Selective transducer (Systeme de transmission selectif; selektives Ubertragungssystem) is 
a structure designed to give some predetermined insertion loss-frequency or phase-frequency 
characteristic.

All-pass transducer (Systeme de transmission passe-tout; dampfungsfreies Ubertragungs
system) is a structure whose attenuation constant is zero at all frequencies.

Filter (Filtre, Filter). A mechanical or acoustic filter is a passive transducer, which transmits 
fairly well the power within a certain band of frequencies (bands passed) and prevents, more or less 
effectively, the transfer of power from all other frequencies. (Bands suppressed.)

Low pass filter (Filtre passe-bas ; Tiefpassfilter) is one which passes a band of frequencies from 
zero to fc (cut-off frequency) and bars all frequencies from fc  to infinity.

High pass filter (Filtre passe-haut; Hochpassfilter) is one which passes a band of frequencies 
from fc  (cut-off frequency) to infinity and bars all frequencies from zero to fc.

Band pass filter (Filtre passe-bande ; Bandpassfilter) is one which passes a band of frequencies 
from /c! to f c 2 (cut-off frequencies) and bars all frequencies from zero to f c x and from f c 2 to infinity.

Band elimination filter (Filtre a elimination de bande ; Bandsperre) is one which passes 
bands of frequencies from zero to fc t and from fc  2 to infinity (fc x and fc 2 are cut-off frequencies) and 
bars the frequency band from fc  x to f c 2.

Composite wave filter (Filtre composite ; zusammengesetztes Filter mit Anpassung) is a 
networkof serially connected filter sections, some or all of which are different in their transfer constants, 
but adjacent sections of which are equal in their image impedances at their junctions.

Constant resistance structure (Filtre'a resistance constante ; Filter mit konstantem Wider- 
stand) is one whose iterative impedance in at least one direction is a pure resistance and is independent 
of the frequency.

II. PRECAUTIONS TO BE TAKEN WHEN WORKING IN MANHOLES ON UNDER
GROUND CABLES.

1. Tests for explosive or asphyxiating gases in manholes.

The gases most frequently met with in manholes are of two kinds, both explosive :
(a) Fire-damp (natural gas) containing a relatively large percentage of methane or ethane, or 

both together, usually with small percentages of nitrogen and carbonic acid. Fire-damp is not a 
noxious gas, but if it exists in sufficiently large quantities in a manhole it may produce asphyxia, by 
reason of lessening the oxygen content of the air.

(b) Lighting gas (artificial gas) produced from coal or heavy petroleum oils. It contains a 
large proportion of carbon monoxide which is very harmful, usually with large percentages of hydrogen 
and methane. Carbonic acid, nitrogen and also oxygen are present in relatively feeble proportions.

Considering the age of many gas pipes, the difficulty of discovering the existence (and of actually 
locating the exact position) of an escape, the use of impermeable material on the surface of roads and 
streets which hinders the escape of the gas into the atmosphere, and also the vibration produced by the
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traffic which leads to displacement of the earth under the roadway and the formation of pockets 
where gas may accumulate—it is extremely important to possess a method of indicating, in under
ground chambers of telephone cable routes, the presence of gas capable of producing explosions.

From the preceding it will be seen that the apparatus to be used for tracing the presence of gas 
in manholes must satisfy the following conditions :—

(a) I t must show the presence of carbon monoxide (CO) or carbon dioxide (CO2).
(b) I t  must be of solid construction.
(c) I t  must be inexpensive.
(d) Its operation must be simple in order that it may be used by all classes of workmen who in 

underground telephone cable chambers are called upon to carry out splicing, plumbing, 
desiccating, etc.

As an example of an apparatus satisfying these conditions, the palladium chloride indicator for 
carbon monoxide which is described in Appendix I, may be mentioned.*

Before commencing any work in a manhole or jointing box, it is absolutely necessary carefully 
to inspect it to be sure that it does not contain gas.

The manholes are provided with covers. On taking off the cover the greatest care should be taken 
in order that no sparks are produced by the use of a hammer, bar, etc. If, during the cold weather, 
it is necessary to thaw the ground around the manhole, a salt solution should be used or, in difficult 
cases, lime. Before lifting off the cover, of course, care must be taken that there is no fire close by. 
Smoking is forbidden in the manholes or in the neighbourhood of pulling-in boxes or open jointing 
boxes.

If the presence of gas is shown during such inspection, no work should be carried out in the man
hole before the gas escape is repaired by the gas authorities, and the manhole or box has been freed 
from gas.

I t is also desirable that an official superintendence of underground works should be organised in 
large towns in order that each underground chamber may be inspected periodically (for example every 
three months), even if no work is being carried out there at the time. As a record of these inspections, 
the report form shown in Appendix III could be used.

In addition to these 3-monthly visits, additional visits must, of course, be paid by the same 
inspecting forces when the presence of lighting gas is reported by workers. Reports drawn up by these 
inspectors and sent to the local safety authorities, should form the subject of a very careful “ order ” 
by the Highway Commissioners and the various gas authorities concerned. As soon as the presence 
of lighting gas is observed, work must be stopped and not recommenced until after a full investigation 
by the representatives of the telephone service and the gas authorities. The stoppage of work and 
permission to recommence should be officially advised to all the services interested as soon as the report 
has been completed.

Finally, it is desirable that instructions to all workers in underground manholes include the 
cessation of all work as soon as the presence of gas has been recognised, either by smell or by the use 
of some kind of detector, and that work must not be recommenced until after the competent service 
has taken action and the official ban has been removed.

•V arious o ther arrangem ents m ay be mentioned, especially those used in Sweden. The gasoscope of Strache, 
the gas detector of Nellissen, and the  carbon monoxide detec tor of Degea.
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2. Precautions to be taken when working in pulling-in manholes. Lighting of manholes
during work.

When the pulling-in manhole is not ventilated by permanent ventilators properly installed and 
well maintained (see Appendix IV), it is a good thing to ventilate the chamber by means of a portable 
ventilating machine (motor or hand driven) before commencing work, and also from time to time 
during the course of the work.

Before entering the manhole it should be left open for ten minutes a t least, even after having 
established that there is no harmful or explosive gas present. At the same time the neighbouring 
manholes and boxes on both sides of the one where the work is being carried out should be open so 
that a current of air may clear any gas from the duct line. The manhole covers of the nearby boxes 
should be left off as long as work is being carried out in the intermediate manhole.

Before commencing work in manholes which will be of long duration, or which will necessitate 
the use of an open flame (plumber’s torch, etc.), all the entrances should be blocked, so that no harmful 
gas can enter the manhole. Empty ducts can be conveniently sealed by means of tight-fitting stoppers 
(in concrete for example). In the case of ducts occupied by cables it will be necessary to stop them, 
in the case of a small cable with stoppers made in two parts shaped to the holes to be stopped, or 
in the case of large diameter cables with a stuffing of hemp. This stopping should be finally completed 
by the use of some plastic substance. If such stoppers were not fitted previously and are fitted 
specially for the work in the manhole, it will naturally be necessary to remove them at the end of the 
work.

In the course of the work it will be necessary to take precautions against the risk of a new accumu
lation of gas between two tests. To this end use should be made of an apparatus giving a visual or 
audible alarm, when gas has accumulated to such a degree that it is dangerous for the workmen to 
continue.

Various forms of safety lamps, as used in the mining industry, have been tried ; all suffer from the 
defect that the rising of the flame which occurs when conditions become dangerous cannot be quickly 
seen in a manhole where another more powerful source of light exists for illuminating the manhole 
during the work.

It is preferable to use a type of lamp similar to miners’ safety lamps, but having some alarm 
arrangement. In Great Britain a lamp is used which includes an arrangement formed by a spiral 
bi-metallic ribbon suspended above the flame. The presence of inflammable gas causes the flame to 
rise. This results in the temperature of the bi-metallic ribbon being increased and an electrical contact 
is closed which lights a red lamp (alarm lamp). In this way the presence of i  per cent, of lighting 
gas is indicated after about 40 seconds. If there is a shortage of oxygen, the lamps go out and an 
indication is given to the workers that it is dangerous for them to continue. This alarm safety lamp 
used in Great Britain is known as the “ Naylor ” lamp.

In Germany, a safety lamp (known as the “ Fleissner ” lamp) is used which contains a prismatic 
mirror. The presence of explosive gas mixtures is indicated by the aureole form taken by the flame 
and also by a characteristic noise which constitutes an audible alarm signal. Also, if it is noticed, upon 
looking into the prismatic mirror, that the flame lowers or goes out, this is an indication of insufficient 
oxygen in the manhole, and of a risk of asphyxiation. Variations in the flame are clearly seen, thanks 
to the prismatic mirror, and the noise that is given out when explosive gas is present is 
easily perceptible.

With regard to the lighting of manholes, there is no doubt that the best method of avoiding explo
sions is lighting by low tension electric lamps, so arranged that no switch or other piece of apparatus
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in the manhole is capable of causing sparks or arcs. Portable lamps having reflectors and metallic 
screens should be used, connected by a cable (india-rubber for instance) to an accumulator kept outside 
the manhole. It is desirable that the plug for the lamp should be in the battery box in order that 
it should be impossible, without unscrewing the lamp holder, to cut off the current inside the manhole.

This method of lighting obviously requires a means of charging accumulators (generally, alkaline 
accumulators which are light and easily maintained are used, although they are more expensive than 
lead accumulators), but this method of lighting is the only one which gives real security, especially 
if one is not absolutely certain that no harmful or explosive gas can accumulate even after having made 
a test which has proved negative.

Jointing, Plumbing and Drying Cables in Manholes where Gas may be Present.

If it cannot be certain that no harmful or explosive gas can accumulate at any moment during 
the course of work in a manhole, the introduction of any flame must be forbidden with the exception 
of alarm safety lamps, as quoted above.

In this case to joint and plumb a cable, the following methods only can be used :—
(а) Electric soldering of the jointed conductors* (if soldered joints are necessary) and electric 

plumbing of the lead sleeve. In this process the plumber’s metal is melted in an electrically- 
heated pot and run into a collar (heated in the same way), which gives the desired form to 
the wipe. The electric generator and the transformer are, of course, kept outside the man
hole. Only the cables connecting the collar to the secondary winding of the transformer 
enter the manhole. The transformer has a few tens of volts on the primary, so that the 
secondary has a pressure of only a few volts.

(б) Jointing and soldering without the use of open flame lamps. In this method the metal for 
the plumbing, and the soldering irons must be heated above ground and sent down into the 
manhole when required. For example, the following method can be adopted :—

The jointing of the conductors of the cable is effected by twisting together their ends. If it is 
necessary to solder the joints, as in the case of long-distance cables, a copper soldering iron is used with 
resin-cored solder (the soldering iron being heated outside the manhole and only being sent down at 
the moment its use is required).

The wipes between the lead sleeve and the cable sheath are made by pouring the plumber’s metal 
over the sleeve and the cable sheath until the temperature of these has been sufficiently raised, after 
which a cloth is placed under and around the wipe in order to retain the liquid metal and to mould 
it around the cable sheath and the lead sleeve, and to completely surround it when it solidifies on 
cooling. When the wipe has been sufficiently heated in this manner, a large portion of the metal is 
removed and a fresh quantity is poured on the work around the joint in a paste to which is finally given 
the form of a smooth surfaced wipe. In this way there is no necessity to use a blow-lamp, the necessary 
heat being obtained from the metal which has been poured over the wipe, but it is necessary to take 
care that the right proportion of tin exists in the plumber’s metal. If the proportion of tin is above 
40 per cent., it is difficult to make the wipe, for there is not sufficient time between the moment when 
the metal commences to solidify and forms a pasty mass which can be satisfactorily handled, and 
the moment when it solidifies. On the other hand, if the proportion of tin is less than 38 per cent., the 
wipe will probably be leaky.

Drying out the ends of the cables in the manholes where there is a risk of explosive gas, presents

* This m ethod has been pa ten ted  by the  “  Electrische Lot-Schweissgesellchaft.”
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some difficulty. Some countries use for this purpose hot liquid paraffin, which is heated (outside the 
manhole) to approximately 190° C. before being used.

The use of paraffin, however, has certain drawbacks, the paper tending to crack during subsequent 
handling; the use of paraffin also renders it more difficult to see the identification marking on the 
insulating papers. The use of very highly-coloured paper in order to resist the discolouring effect 
of the paraffin has been shown to be undesirable from the point of view of the electrical qualities of 
the cable. Another method of drying on site has recently been tried in Great Britain. This method 
uses silica-gel, a very hard vitreous substance which is like fine gravel. Its chemical composition is 
100 per cent, pure silica (SiO2). It is prepared in such a way that it has a very distinct physical 
structure; it is chemically inert. I t  absorbs moisture from the air to 40 per cent, of its own weight 
without increasing its volume and without ceasing to have a dry appearance. It may subsequently 
be heated to evaporate the moisture and be used again. This cycle of operations can be indefinitely 
repeated without affecting its efficiency. This substance is used in the form of a bandage with which 
the joint is covered underneath the lead sleeve. This method has given very promising results.

APPENDIX I.

Description of the palladium chloride indicator for carbon monoxide and its method of use.

Description. The palladium chloride indicator for detecting carbon monoxide which is shown in 
Fig. 1, with the component parts in Fig. 2, has been constructed to trace very small quantities of 
lighting gas or of any other gas containing carbon monoxide. The indicator consists of the following 
parts (see Fig. 2 ):—

1. A base.
2. A rubber disc.
3. A plate which rests on the rubber disc.
4. A cover w ith coloured buttons.
5. A threaded fixing ring which assembles the whole apparatus together.
6. Test papers used during the test.

The active substance is a solution of palladium chloride in acetone and water. It is supplied in 
small glass phials and must not be used for any other purpose than that for which it is supplied. This 
solution does not change by being kept in the ordinary manner, but if its efficiency is doubted, it should 
be thrown away and a new phial used.

In assembling the constituent parts of ihe  apparatus, the reserve test papers are placed on the 
base and under the plate (3) a single sheet of test paper is placed between this plate (3) and the cover 
(4) the fixing ring (5) assembles the whole in a semi-rigid manner so that it is possible to turn the 
cover (4) without displacing the test paper which is underneath it. A small circle of white paper will 
now be seen between the two coloured buttons on the cover, and this is exposed to the air for 
examination.

The presence of lighting gas or of any other gas containing carbon monoxide is revealed by the 
darkening of the exposed portion of the test paper. If the proportion of carbon monoxide in the 
atmosphere examined reaches 0.05 per cent., the test paper will become the colour of the lighter button. 
If the proportion reaches 0.1 per cent., the test paper will be as dark as the darker button.

By turning the cover, ten successive tests can be made with the same sheet of test paper, a new 
and clean disc of the test paper being exposed to the atmosphere examined, for each test.

Method of Use. The palladium chloride indicator should always be used before entering a 
manhole and before any type of flame (even that of a safety lamp) is taken into an underground 
manhole or jointing box.
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In making a test to see whether or no there is gas in the manhole, the manhole cover should be 
raised sufficiently for the indicator to be introduced into the manhole at a point mid-way between 
the roof and the floor, the indicator being held by a thread or a wire fixed to the wrist.

When the test is being made in a jointing box placed under the roadway, the indicator should be 
placed at the entrance of the conduit connecting the jointing box to the main conduit run.

To carry out this test there is no need to stop any work which does not require the use of a flame. 
Buried jointing and junction boxes should be treated in the same manner.

The test should be carried out in the following way : A small quantity of palladium chloride 
solution is placed on the test paper by lightly placing the mouth of the phial containing the solution 
on the centre of the uncovered portion of the test paper which appears in the hole in the cover between 
the coloured buttons. Just a sufficient quantity should be used to completely saturate all the visible 
portion of the test paper, but no more. The apparatus is then ready for use and should be exposed

THE EXPOSURE OF THE TE ST  
PAPER MUST BE MADE WHILE 
THE PAPER IS S T IL L  MOIST 
THE EXPOSURE MUST LAST FOR 
5 M INU TES.
THERE IS DANGER IF THE COLOUR 
OF THE T E S T  PA PE R  IS DARKER 
THAN THAT OF THE BUTTON. 
PRECAUTIONS SHOULD BE TAKEN 
IF THE COLOUR OF THE TEST 
PAPER IS BETW EEN THAT OF 
THE LIGHT AND DARK BU TTON S 
THERE IS NO DANGER IF THE' 
COLOUR OF THE T E S T  PA PER 
IS LIGHT.

F ig. i .

in the suspected atmosphere for five minutes. The test must be made immediately after the test paper 
has been saturated with the palladium chloride solution. If the paper is allowed to become dry before 
exposure, it will not indicate the presence of gas.

After five minutes’ exposure, the indicator should be withdrawn and the tint of the test paper 
compared with that of the coloured buttons placed each side of it.

The cover itself is the colour which the test paper should keep, if there is no gas present containing 
carbon monoxide. If the test paper does not become darker than the lighter of the two buttons on 
the indicator cover, there is no danger in working in the manhole. If the paper becomes a colour 
intermediate between the light and dark buttons, work may be carried on without danger during 
consecutive periods of two hours, but only on condition that the test is renewed from time to time, for 
example, every half hour. If the test paper becomes darker than the darker button, the atmosphere is 
dangerous and there is a risk of explosion. In such a case the supervising engineer and also the police 
should be advised. Under such conditions no work must be undertaken, and if a pulling-in manhole is
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concerned, no one should be allowed to enter it until it has been well ventilated, as well as the adjacent 
manholes and boxes, and until new tests have proved that these manholes and boxes no longer contain 
gas.

When work is recommenced, tests with the palladium chloride indicator should be made every 
half hour, until six consecutive tests have shown that there is no danger.

APPENDIX II. 

Description of the “ Osmometre ” apparatus used* by the Telephone Service of Paris, and 
its method of use.

1. Description and Operation. The leak indicator known as the “ Osmometre ” (see illus
tration) consists of an apparatus having a scale upon which moves a needle controlled by a diaphragm, 
working in a similar manner to the actuating box of an aneroid barometer. This diaphragm closes a 
cylinder of which the other end is closed by a special porous composition which gas can cross by 
endosmosis. By slightly unscrewing the lower part of the apparatus the interior is exposed to the 
atmosphere and the apparatus is ready for use.

Let us suppose that the needle is at zero point on the scale and that the tap is open, the apparatus 
being in pure air. If having closed the tap the apparatus is transferred into an atmosphere filled with 
lighting gas, the needle is seen immediately to deviate to the left and take up a fixed position at the 
end of a few seconds. The point on the scale at which the needle comes to rest indicates the percentage 
of the mixture of air and gas; for example, if the needle points to division 5,.this indicates that the 
atmosphere in which the apparatus is situated consists of 5 per cent, lighting gas to 95 per cent. air.

The following gives details of the operation :— ^

The cylinder closed by the porous substance at first contains pure a ir ; then the apparatus being 
transferred into the suspected atmosphere, the gas penetrates by endosmosis into the cylinder through 
the porous substance quicker than the air can escape. A pressure is accordingly established in the 
cylinder which acts upon the diaphragm which is slightly distorted; this diaphragm being connected, 
as stated above, to the needle, causes the latter to take up a position varying according to the amount 
of the distortion.

2. Method of Use. The illustration shows the end and side views of the apparatus.

The “ Osmometre ” has an advantage over chemical detectors such as palladium chloride indicator, 
of giving instantaneous indications and recording the content of the gas in the mixture of gas and air.

It is a means of measuring the presence of lighting gas which has been indicated by its smell, 
especially in jointing and pulling-in manholes built on multiple conduit routes.

It is employed in three ways :—

(a) Before opening the cover of the manhole, the “ Osmometre ” apparatus is placed on the 
keyhole of the cover and surrounded by a cloth.

(b) By lowering the apparatus into the manhole, after opening the cover.

(c) By placing the apparatus in the mouth of the multiple conduit.
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The method given in (b) is the most general, while method (c) permits of tracing the conduit 
which is leading the lighting gas into the manhole.

The apparatus is particularly useful in proving the absence of lighting gas in manholes after gas 
escapes have been repaired. In practice very often the smell of gas persists even after the leak has

68 mm 01 A.-

Osmometre

been repaired. In these cases indication by smell only would not allow work to be continued in a 
manhole which had been condemned owing to the presence of gas.

The “ Osmometres ” as used by the Telephone Service of Paris, are reasonably cheap and very 
robust. One apparatus has been in use for more than years without repair or replacement and is 
still in perfect condition.

74



Form used for the quarterly inspections of manholes or subways by the Paris Telephone 
Service.

Superintendent of Telephone R e p o r t  o f  V is it  N o . . . .
Service of . . . to the telephone • duct route and subway.

APPENDIX III.

Construction Department.
Duct route.*
Subway.*
Manhole No.f
Kilometric Point No. . . .Kilometric Point No. . . .J

R e m a r k s :
Smell at the opening of the cover :
Smell in the manhole or in the subway :
Results of the test with the “ Osmometrc ” or the palladium chloride indicator or any equivalent 

testing apparatus :
Height of water :
State of the duct stoppers :
State of the floor, sump, e tc .:
State of the ceiling :
State of the entrance :
State of the ventilating pipes :
State of the ventilating grilles :
State of the cover :
State of the cables :
State of the walls :

Date.......................................................................................  Date....
Foreman : Superintendent of Works :

Date
Sectional Engineer:

# Cross out the indication not needed. • 
f  Indicate the number of the manhole and its exact position, 
j  For use in the case of subways only, 
f and J Cross out the indication not needed.

APPENDIX IV. 

Permanent ventilation of underground telephone cable manholes.

The first permanent ventilating devices used in distribution boxes or manholes of the telephone 
cables of Paris, were constructed in 1928 on manholes on a multiple way duct route.

These devices were similar to those which had previously been used by the Gas Company of Paris 
to ventilate its underground expansion chambers. They consisted of two openings at the ground level
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covered by grilles connected by pipes, one to the upper portion of the manhole, and the other to the 
lower portion. The mouth of the ventilating pipes in the manhole was at each end of the longest 
diagonal of the parallelopiped formed by the internal walls of the manhole, from which is derived the 
name " diagonal ventilation ” which is sometimes used in describing this system.

Originally the following theory, which it is said appears satisfactory, was applied to the working 
of this device. In case of a gas leak the gaseous mixture in the manhole which was lighter than air 
(density effect) flowed out by the higher opening, whilst the fresh air which was heavier, entered by 
the lower opening. The atmosphere of the manhole became more healthy by reason of a current of 
air circulating on its greatest diagonal. Ventilation resulting from the density effect when the external 
temperature was lower than the temperature of the manhole would be increased by the “ temperature 
effect.” In reasoning thus there is evidence of a belief in the existence of “ no wind ” condition at 
ground level or an equal effect of the external wind on each grille.

Although the arrangement mentioned above had not been the subject of a systematic study until 
1930, experience had shown that underground manholes supplied with this arrangement were drier 
and less subject to condensation than ordinary manholes.

C R O SS  SECTIONAL. A R E A  O F V EN TILA TIN G  D U C T « 2 4 0  SQ.CM .

DOTTED LINE CURVES -  LEAKS OF 1000 TO 1200 L IT R E S  PE R  HOUR 
F U L L  • • 4 0 0 0  TO 4 5 0 0  ■ • «

CURVE I-L E A K S  AT 2 0  CM FROM  THE CEILING 
CURVE 2 -  LEAKS AT THE MID POINT O F  THE M ANHOLE 
CURVE 3 -  LEAK S AT 2 0  CM FRO M  TH E  F L O O R .

F ig. 1.

cK O S S  SE CTIO N A L A R E A  O F  V EN TILA TIN G  D U C T - 6 4 0  SQ  CM 

DOTTED U N E  CURVES:-LEAKS OF IOOO TO 1 2 0 0  L IT R E S  PER HOUR 
FU L L  • • ■ • 4 0 0 0  TO 4 5 0 0  • * *

CURVE I -  LEAKS AT 2 0  CM FROM  THE CEILIN G .
CURVE 2 -  LEAK S AT THE MID POINT O F THE M ANHOLE. 
CURVE 3 - LEAK S AT 2 0  CM FRO M  TH E F L O O R .

F ig. 2.

In 1930, the French Administration of the P.T.T. made a systematic study of the ventilation of 
underground subways, and these studies also included underground cable manholes by placing them 
in experimental conditions resembling as closely as possible conditions met with in practice (an under
ground manhole of the normal dimensions was specially built for these studies and experiments were 
made in it with real gas escapes).

When at the end of the experiment the statistics were studied, they showed that :—

1. There was a continuous ventilation during 123 days of the year, when the external temperature 
was below 120 C., which is the normal temperature in underground manholes.

2. There was no ventilation during 110 days when the temperature did not fall below 120 C.

3. A slight ventilation took place during the remaining 132 days, but only during the few hours 
when the surrounding air temperature fell below 120 C.

However, ventilation due to this temperature effect is usually very slight and only becomes 
appreciable with large differences of temperature ; thus in very frosty weather with no wind, in the
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case of a manhole fitted with this diagonal ventilating arrangement, it can clearly be seen that the 
ventilating outlet from the manhole appears wet, while the inlet and the paving are covered with 
ice or rime.

Calculations have been carried out which show how low are the pressures due to " density effect ” 
and which tend to cause ventilation when the average amounts of gas are equal to, or less than, the 
lower limit of inflammability. Ventilation in calm weather resulting from the density effect in 
manholes provided with diagonal ventilation is, however, of very appreciable efficiency, as will be 
seen from the curves shown by Figs. I and 2, since this device in a manhole arranged with a ventilating 
opening of 240 cm2 permanently removes escapes of from 4000-4500 litres per hour, without the 
atmosphere in any part of the manhole reaching the lower limit of inflammability.

Ventilation due to density effect is very much modified by the effect of wind on the grilles. 
Experience has drawn particular attention to this point. The pressure effect due to the wind appears 
to be, generally speaking, much more important than the density effect. Theoretically, this effect 
would be nil, if the grilles were systematically placed in the direction of the wind. This is never the 
case in practice ; dissimilarities always exist (different positions of the grilles, buildings, trees, different 
lengths of pipes, etc.). The pressure due to the wind may increase or decrease the density effect accord
ing to the direction of the wind. In the latter case, in manholes fitted with diagonal ventilation devices, 
fresh air enters by the upper orifice and the light gas leaves by the lower. This circulation of the gas 
is less satisfactory than the normal one, since it is preferable to empty first the more concentrated 
mixture found under the ceiling rather than to dilute the whole of the atmosphere in the manhole 
before clearing it, and this may present some danger.

Experience with a closed manhole shows in practice that in the case of a gas leak in the manhole 
the richer and consequently more dangerous mixture is formed first at the upper part of the manhole 
under the ceiling. Everything else being equal, the mixture under the ceiling will be the richer the 
nearer the escape is to the ceiling. The mixture throughout the manhole will not become uniform 
until after several hours, in accordance with the law on the mixture of gases. From these observations 
it is obvious that from the point of view of safety it is especially important to clear the gas from the 
upper portion of the manhole.

These considerations have shown the desirability of making use of the wind effect to specially 
ventilate the upper portions of the manholes.

In place of endeavouring to obtain a symmetry of the grilles in the direction of the wind, 
endeavours have been made to create dissymmetry of the grilles with regard to the wind. Instead of 
bringing out the pipes at different heights, recommendations have been made to bring them both 
out at the upper portion of the manhole so as to be certain of emptying the more dangerous gas which 
is concentrated under the ceiling.

Dissymmetry of the grilles may be obtained, for instance, in the case of square manholes by 
placing the grilles along the two walls forming an angle, but this is evidently an exceptional use. 
It has been suggested that the grilles should be inclined slightly towards or away from another ; this 
procedure apparently is not possible on level footways. Mr. Chappuis has brought forward the use of 
grilles with inclined bars which he has called “ wind traps.” The principle of these grilles, which 
are fixed two by two in such a way as to present their bars to the wind in the opposite direction, permits 
of making use of a considerable part of the wind force in the ventilating pipes, reaching as much as 
30 per cent, of the value of the wind at ground level.

Two models of grilles with inclined bars have been used by the Telephone Service of Paris. One
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is similar to that shown in Fig. 3. This model, of which 500 have been used, has shown certain faults 
due to the poor adhesion of the cement to the carborundum in the bars which form a truncated V.

Another model of grille with inclined bars is shown in Fig. 4, and a smaller number of these have 
been used in order to examine the deterioration in service and the non-skid qualities. These have 
shown better results : there is no risk of slipping nor of deterioration. In addition, this model 
affords a larger passage for the gases than the grille with carborundum bars. This has permitted the 
use of ventilating pipes of 30 cm interior diameter and 10 mm thick in the same frames.

The most recently constructed underground manholes of Paris have been fitted with these devices 
to provide ventilation.

Conclusions. Ventilating equipments with two orifices* fitted with grilles with inclined bars 
and ventilating pipes terminating directly under the ceiling of the manholes, and with a sufficiently 
large diameter (20-30 cm) appear to be really efficient in evacuating dangerous gas mixturesf. 
In addition they help to keep the manhole dry when it is of watertight construction and when water 
does not reach it by the conduits or the cover, but simply percolates through the concrete. They are 
not, however, in general use.

2(5 2 5 CARBORUNDUM 
— , CONCRETE f-22«j8

£

U \ j1  \
in

■T'
-H8 (

- — 4 3 — — 43—

SECTION OF GRILLE C -0*
( e n l a r g e d ).

hT ?
i c

CO o in in co co

1 1— U f F ig. 4.

SECTION *A-B*
F i g .  3 .

Under the roadway the weakness and deterioration of the grilles and sumps render their use very 
difficult. I t  is the same under the gravel footway, where due to the deterioration of the grilles and 
sumps it is difficult to maintain them. On the other hand, they are perfectly suitable for paved 
footways, such as are met with on cable routes in towns.

* Devices w ith a single orifice are absolutely inefficient, and their use, therefore, should be condemned, 
t  For 230 days of th e  year, when one can reckon on a wind of 2.5 m. per second, the device is capable of clear

ing the products of an  escape reaching 11 cubic m etres per hour w ithout the atm osphere of the manhole reaching 
the  lower lim it of inflam mability. For the other days of the year, it  is still possible to  reckon on satisfactory efficiency 
due to  density  and tem perature effects.

7 8



The use of static ventilating devices, although assisting greatly towards security, must not be 
allowed to dispense in any way for the manholes to which they are fitted with the application of the 
standard security measures laid down for the carrying out of underground work, nor the supervision 
and periodic inspection.

III. Table, correlating the graduation of the psophometer, called for in the G.G.I.F. 
specification, with that of the psophometer used by the American Telephone & Telegraph

Company.

The C.C.I.F. considers that the psophometer should be so graduated that, when an 800 p : s 
voltage is applied to its input terminals, the reading on the instrument should be the effective value 
of the applied voltage. On the other hand,’ the psophometer used by the American Telephone & 
Telegraph Company, is graduated in decibels. Its zero point represents a condition, where a iooo 
p : s voltage is applied to the input terminals across a pure resistance of 600 ohms, which dissipates 
1 \i\iW, or io-12JF. A reading of zero decibel on the American instrument therefore corresponds to 
0.0245 mV at iooo p : s.

The voltage at 800 p : s, which would correspond to a reading of zero decibel is :
0.0245 x 1840/1000 =0.0452 mV, 

the reason being that the “ weighted ” values, due to the filter network, are iooo at 800 p : s and 
1840 at iooo p : s (See page 116, Vol. II).

Thus, the correlation between a reading of N  decibels on the American instrument and a reading 
of U mV on the C.C.I.F. psophometer is in accordance with the equation :

N  =20 log 10 U/0.0452

The table below gives the relation between the graduations (N ) of the American instrument 
and the noise E.M.F.

N
Decibels w ith refer

ence to 
1 o’"12 W  

a t iooo p : s

U

Milli-Volts a t 
800 p  : s

N
Decibels w ith re

ference to  
io * 12 W 

a t iooo p : s

U

Milli-Volts a t  
800 p : s

N
Decibels w ith re

ference to  
io~ 14 W  

a t iooo p  : s

U

Milli-Volts a t  
800 p  : s

10 0.1,4 30 i -43 50 *4-3
11 0.16 3i 1.60 5 i 16.0
12 0.18 32 1.80 52 18.0
13 0.20 33 2.02 53 20.2
14 0.23 34 2.27 54 22.7
15 0.25 35 2-54 55 25-4
16 0.28 36 2.85 56 28.5
r 7 0.32 37 3.20 57 32.0
18 0.36 38 3.60 58 3b.o
19 0.40 39 4 °3 59 40.3
20 0-45 40 4-52 60 45-2
21 0.50 41 505 61 50.5
22 0-57 42 5-7° 62 57-o
23 0.64 43 6.40 63 64.0
24 0.72 44 7-15 64 71.5
25 0.80 45 8.05 65 80.5
26 0.90 . 46 905 66 90.5
27 ^1.0 47 10.0 67 100
28 113 48 I I -3 68 113
29 . 1.27 49 12.7 69 127
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Antw ort auf die “ Bemerkungen zum einheitlichen Fernkabelsystem ” der H erren R. W ic a r  und K. G y o rg y ,

F. L iischen , E. F. D., No. 15, 1930, p. 19-
Zur Gestaltung des deutschen Fernleitungsnetzes, H a r tz ,  E. F. D., No. 19, 1930, p. 311.
Das Nebensprechen in Fernsprechkabeln, Willi D oebke, E. N . T., 1931, p. 63.
Die Hysteresedampfung von Pupinleitungen, Willi D oebke, E. N . T., 1931, p. 340.
Reichweite und W irtschaftlichkeit der Fernkabelleitungen nach dem System I I  des CCI, K. H o p fn e r und F. L iischen , 

E. F. D., No. 21, 1931, p . 3.
Planzeug fiir das deutsche Fernkabelnetz, Th. M a n tz e l, E. F. D., No. 23, 1931, p. 186.
Eine Verzogerungsleitung fur Messung und Vorfiihrung von Laufzeitwirkungen in Fernmeldesystemen, H . D eck er, 

E. N .  T., 1931, p. 516.
Die fur lange Femsprechleitungen zul&ssige Uebertragungszeit, H. D eck er, E. F. D., No. 28, 1932, p. 133.
Modeme Nachrichtensysteme, F. L iischen , E. F. D., No. 29, 1932, p. 171.
Stossfaktor und Stossd&mpfung, R. F iih re r ,  T. u. F. T., 1932, p. 263.
Zur Theorie und Berechnung der Betriebsdam pfung in einfachen und zusammengesetzten Uebertragungssystemen,

G. H oecke, T. u. F. T., 1932, pp. 1-77.
Ueber die Frequenzabhangigkeit der Dampfung in nicht angepassten einfachen Uebertragungssystemen, G. H oecke, 

T. u. F. T., 1933, pp. 152-174- 
Neubildung von unterdriickten Sprachfrequenzen durch ein nichtlinear verzerrendes Glied, K. S c h m id t, T. u. F. T., 

1933. P- 13-
Nichtlineare Kennlinienfelder, R. F e ld tk e lle r  und W. J a c o b i ,  T. u. F .T . ,  1933, p. 198.
Das neue Fem kabelsystem  in Holland, de  V oog t, E. F. D., No. 34, 1934, P- 32-
U eber die Dampfungen der Fernsprechleitungen und Fernsprechverbindungen, F. W ie d e m a n n , T. u. F. T.,  1934, 

P- 53. P- 93 and p. 137.
Eingangswiderstand und Betriebsdam pfung von Vierpolen, W. W e in itsc h k e , T. u. F. T., 1934, P- 87.

(b) 1. G en e ra l R u le s  co n c e rn in g  th e  M a k e -u p  of T ra n s m is s io n  S y s te m s  :

O rd in a ry  T e lephony .

Ueber die Frequenz der Fernsprechstrome, K . W . W a g n e r, Ph. Z., Vol. X I, 1910, p. 1122.
Ueber die Frequenz der Fernsprechstrome, U. M ey er, M . T R A ,  Vol. IX , 1922, p. 169, and T. u. F . T., 1921, p. 22.
Das Fernsprechen, auf weite Entfem ungen, K. W. W a g n e r , F . i. W., 1923, p. 6, and E. T. Z.,  1924, pp. 1-25.
Die Berechnung der Ruckkopplungsverzerrung bei Leitungen m it Zweidrahtzwischenverstarkern, R. F e ld tk e lle r , 

T.  «. F . T.,  1925, p. 274.
Phasenausgleich, K . K iip fm u lle r , E . N . T . ,  1926, p. 82.
Echosperrer fur Fernverbindungen, H . F. M ay e r und H . N o tte b ro c k , T. u. F. T., 1926, p. 363 and S. Z., 1926, p. 446. 
Die Dampfung von Leitungen, deren W iderstand und Selbstinduktion strom abhangig is t U. M ey er , E. N . T., 

1926, p. 33.
Die Uebertragungseigenschaften von Fernkabelverbindungen, K. K u p fm iille r, E. F. D., No. 5, 1927, p. 19.
Ueber Beziehungen zwischen Frequenzcharakteristiken und Ausgleichsvorgangen in linearen Systemen, 

IC. K iip fm u lle r, E. N .  T.,  1928, p. 18, and E.  F . D., Sonderheft (Como), 1927, p. 25.
Ueber die Theorie der Anlaufvorgange, F. B re is ig , E. N . T.,  1928, p. 214.
Dampfungsentzerrung und Phasenverzerrung, H . D eck er, E. N . T., 1928, p. 163.
Ein neuer Ruckkopplungssperrer, W. H a h n  und H . W a rn c k e , E. N . T . ,  1928, p. 522.
Ergebnisse neuerer Untersuchungen an Zweidrahtverstarkerleitungen, W. W e in itsch k e , T.-u. F. T., 1928, p. 135. 
Von der Einfiihrung des Tonfrequenzrufverfahrens fiir Zw eidrahtverstarkerleitungen bei der D eutschen Reichspost, 

W. W ein itsch k e , T. u. F. T.,  1929. P- 61 •
E in Beitrag zur Theorie der Ruckkopplungen in Zweidrahtleitungen, W. W e in itsch k e , E. N . T., 1929, p. 399. 
Ueber die H orbarkeit von Verzerrungen, W. J a n o v s k y , E. N .  T.,  1929, p. 421.
Ueber die Benutzung verzerrungsfreier Verlangerungsleitungen. im  Zweidrahtverstarkerbetrieb, P. O eh len , 

r .  u. F. T.,  1929, p . 140.
Ueber das Nebensprechen (bei Sprache) in  Pupinkabeln, F ritz H a a s , E. N .  T., 1930, p. 307.
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Theorie der N iederfrequenz-Verstarkerketten, R. F e ld tk e lle r  und F. S tre c k e r ,  A . f . E . ,  Vol. X X IV , No. 4, I 93°» 

P- 425-
Ferasprechtechnik im  Fernsprechnetz, R. W in z h e im e r , T. u. F. T., 1931, p. 149.
Fastlineare Netzwerke, R. F e ld tk e lle r  und W. W o lm a n n , T. u. F. T.,  1931, pp. 167-242.
E in Beitrag zur Frage der Verwendung von E ndverstarkern im Fernleitungsnetz, R. W in z h e im e r , E. F. D.,  No. 27,

1 9 3 2 ,  p .  1 7 -

Schalttechnik und Uebertragungstechnik, R. W in z h e im e r , E. F. D.,  No. 33, 1933, p. 153.
Detonierende Verstarker, H. D eck er, E. N . T.,  1933, p. 416.
Die Riickkopplungssperre fiir die drahtlosen Gegensprechverbindungen der Deutschen Reichspost, R. R iick lin , 

E. N .  T., 1934, P- 75-
Die Gefahr der wechselseitigen Verriegelung von Echosperren, H . D eck er, E. N . T., 1934, P- 23 -̂
Die Ueberwindung der Gefahr wechselseitiger Verriegelung von Echosperren, H. D eck er, E. N . T.,  1934, P- 281.

(b) 2. G e n e ra l R u le s  c o n c e rn in g  th e  M a k e -u p  of T ra n s m is s io n  S y s te m s  : C a r r ie r  T e lep h o n e  C irc u i ts .

Elektrische Ivettenleiter und ihre technischen Anordnungen, K. W. W a g n e r , M . T R A . ,  Vol. IX , 1923, p. 289, and 
Z . f . t . P . ,  Vol. I I , 1921, p. 297.

Der allgemeine K ettenleiter, K. W. W a g n e r, M. T R A . ,  Vol. X, 1925, p. 141, and Telefunken Zeitung, Vol. VI, 
Nos. 34-35, 1924, p. 21.

Einschaltvorgange bei Siebketten m it beliebiger Gliederzahl, K. W. W a g n e r, M . T R A . ,  Vol. X , 1925, p. 1, and 
IV. V. S. K .,  Vol. II , 1922, p. 189.

Die Theorie des K ettenleiters nebst Anwendungen, K. W. W a g n e r, A . f . E . ,  1915, p. 315, and M . T R A . ,  Vol. V III, 
1925, p. 211.

Spulen und K ondensatorleitungen, K. W. W a g n e r, A . f . E . ,  Vol. V III, 1919, p . 61, and M . T R A . ,  Vol. V III, 1925, 
p. 283.

M odulation und Frequenztrennung als Mittel der M ehrfachausnutzung einer Leitung, H . S ch u lz , E. N . T., 1926, p. 95. 
Ueber Anpassung und Nachbildung von K ettenleitern, F. S tr e c k e r  und R. F e ld tk e lle r , W. V. S. K .,  Vol. 5, No. 3, 

1927, p. 128.
K ettenleiter und Wellensiebe, K. >̂V. W a g n e r, E. N .  T., 1928, p. 1, and E. F . D., Sonderheft (Como), 1927, p. 8. 
Ueber einige Endnetzw erke von K ettenleitern, R. F e ld tk e lle r , E. N .  T., 1927, p. 253.
Ueber das Verhalten sym metrischer, verlustfreier K ettenleiter zwischen ohmschen W iderstanden, R. F e ld tk e lle r , 

E . N . T., 1928, p. 145.
Ueber den Einfluss des Phasenmasses und der Dampfung bei der U ebertragung von modulierten Wellen, H. B a r te ls ,

IV. V. S. K .,  Vol. V II, No. 1, 1928, p. 260.
Zweibandtelephonie, H . F. M ay e r , T. u. F. T., 1929, p. 312.
Versuche m it dem Zweibandsprechen im 3. deutsch-schwedischen Fernsprechkabel, K. H o p fn e r, E. F. D., No. 14,

1929, p. 229.
Die W irtschaftlichkeit der Zweibandtelephonie auf Pupinseekabeln, H . F. M a y e r und G. M iicke, E. F. D., No. 20,

1930. P- 37°-
Zweibandsprechen von Helgoland nach Cuxhaven und H am burg, W. W e in itsc h k e , T. u. F. T., 1930, p. 310.
Der Ausbau der Fernsprechwege von Deutschland nach L ettland, E stland und nach der USSR fiir den Hochfre- 

quenztragerbetrieb, K. H o p fn e r, E. F . D., No. 29, 1932, p. 166.
Die neuere Entwicklung der Tragerfrequenztelephonie auf Leitungen, K. K iip fm u lle r , E. F. D., No. 30, 1932, 

p. 229, and No. 31, 1933, p. 27.
Ueber die Moglichkeiten und Vorteile des Zweibandfernsprechens auf Landfernkabeln, Iv. S c h m id t, T. u. F. T.,

1 9 3 2 ,  p -  68 .

Die M ehrfachausnutzung von Fernsprechleitungen m it Hilfe der Hochfrequenztelephonie, F. V ogel und H. R oloff,
V. G. N „  1932, p. 199.

M ehrfach-Tragerfrequenztelephonie auf mehreren Doppelleitungen desselben Gestanges, R. F e ld tk e lle r , V . G. N.,
1933. P- 117-

Hochfrequenz-Einfachtelephonie-System der Siemens & Halske, A. G . ; F. V ogel und H. R oloff, V. G. N .,  1933,
P -  2 3 3 -

Hochfrequenztelephonie auf Leitungen m it kiirzeren Tragerwellen, F. K irs c h s te in  und J . L au b , E. N . T., 1933, 
P- 457-

Tragerfrequenzsysteme fur Fernkabelleitungen, K. D o h m en  und H . F . M a y e r , E. F. D., No. 34, 1934, P- ” •

(b) 3. G e n e ra l R u le s  c o n c e rn in g  th e  M a k e -u p  of T ra n s m is s io n  S y s te m s  : R a d io -b ro a d c a s t  T ra n s m is s io n .

Rundfunkleitungsverstarker der S. & H. A. G .; V ogel, S. Z .,  Vol. X I, 1931, p. 333.
Kabelleitungen fiir die U ebertragung von Rundfunkdarbietungen, K. H o p fn e r, E. F. D., No. 22, 1931, p. 107.
Die Leitung im Dienste des R undfunks, K. I lo p fn e r , E. T. Z.,  Vol. L II, 1931, pp. 1061-1087.
Die U ebertragung von R undfunkprogram m en auf Kabelleitungen, H . F. M a y e r , T. u. F. T., 1931, p. 199.
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Messung und Betriebsiiberwachung von Rundfunkfernleitungsnetzen, L. Fenyo und H  H o ffm an n  T  u F  T
1931. P- 205. . . . . . .

Aussteuerungsger&te im  Rundfunkbetrieb, G. L u b sz y n sk i und H. W eig t, E. N . T., 1932, p. 4.
Die Entzerrung der Rundfunkfernleitungen, L. F enyb , T. u. F. T., 1933, p. 275.
Rundfunktibertragungen, A n d e reg g , E. F. D., No. 35, 1934, P- 75-
Das neue Rundfunkfernleitungs-System (Verst 34), L. Fenyo  und K. B a r , T. u. F. T., 1934, p. 29.
Aufbau des neuen Rundfunkleitungs-Verstarkersystems (VRL 34), F. M a rk e r , V. G. N.,  1934, P- 43- 
Rundfunkiibertragung auf Leitungen, F. V ogel und U. H ennecke , V. G. N.,  1934, P- 63-

(b) 4. G e n e ra l R u le s  c o n c e rn in g  th e  M a k e -u p  of T ra n s m is s io n  S y s te m s  : P ic tu re  T ra n s m is s io n .

Drahtlose Bildtelegraphie, F. S c h ro te r , E. N . T., 1926, p. 41.
Bildtelegraphie, G. K e tte  und W. K iel, T. u. F. T., 1927, p. 31.
Die Bildtelegraphie und das Problem des elektrischen Fernsehens, A. K o rn , E. F. D., Sonderheft (Como), 1927, p. 51.
Die neuesten Fortschritte des Bildtelegraphiesystems Telefunken-Karolus-Siemens, F. S c h ro te r , E. F. D., Sonder

heft (Como), 1927, p. 62.
Der Bildfunk nach dem System Lorenz-Korn, W. S c h e p p m a n n  und A. E u len h o fe r, E. N . T., 1928, p. 373.
Fortschritte  in der Bildtelegraphie, F. S c h ro te r , E. N . T., 1928, p. 449.
Ueber die Anpassung einer Synchronmaschine an eine Elektronenrohre, H . B a r te ls ,  W. V. S. K.,  Vol. I l l ,  No. 2 

1929, p. 1.
Ueber den Einfluss des Rasters bei der Bildtelegraphie, P . A re n d t, E. N . T., 1930, p. 72.
Bildfunkkabel, R. F e is t und H. W ein n o ld t, T. u. F. T., 1930, p. 299.
Die Abbildung beim Fernsehen, Erich H u d ec , E. N . T., 1931, p. 229.
Stand der Fernbildiibertragung, H . S ta h l, E. F. D., No. 21, 1931, p. 340.

(c) 1. A p p a ra tu s  : S u b s c r ib e rs ’ I n s tru m e n ts .

Masseinheiten fur Mikrophone und Fernhorer, K. H e rse n , F. i. W., 1923, p. 103, and E. T. Z., 1924, p. 398.
Ueber Kohlemikrophone, M. G rii tz m a c h e r  und P. J u s t ,  E. N . T.,  1931, p. 104.
Eine analytische Theorie des Telephons und ihre Bedeutung fur das Experim ent, H. H ech t, E. N . T., 1931, p. 392. 
EndverstSrker fiir Teilnehmer, H. R oloff, V. G. N.,  1932, p. 147.

(c) 2. A p p a ra tu s  : L ocal E x ch an g es .

None.

(c) 3. A p p a ra tu s  : T o ll E x ch an g es .

Berechnung der Sprechfrequenzverluste in Schnurstromkreisen m it in Brucke liegenden Scheinwiderstanden,
M. M e rk e r , E. N. T., 1926, p. 172.

Schnurverstarker, E . N e u m a n n , M. T R A . ,  Vol. X I, 1926, p. 145. and T. u. F. T., 1924. P- 197-
Ueber das Verhalten von U ebertragem  zwischen ohmschen W iderstanden R. F e ld tk e lle r  und H. B a r te ls ,  E . N .  T.,  

1928 p. 247.
Scheinwiderstand und Betriebsdam pfung von Ringiibertragern, R. F e ld tk e lle r  und G a n d tn e r , T. u. F. T., 1928, 

P- 375-
D er modulierte Tonfrequenzanruf in Fernkabelleitungen m it V erstarkern, G. G r im se n , T. u. F. T., 1929, p. 104. 
Die neuere Entwicklung der Schnurverstarkertechnik, E . N e u m a n n , T. u. F. T.,  1929, p. 129.
Das neue F ernam t Berlin, K. S ch o tte , T. u. F. T., 1929, pp. 174, 251, 288, 320, 394 ; 1930, p. 17.
Eine Schaltungsanordnung zur A bhaltung von Sammelferngesprachen, H . D eck er, E. N .  T„ 1930, p. 49. 
Sammelverbindungen, Die Ferntagung des V. D. I. am  7, Marz, 1930. R- W in z h e im e r , E. F. D„ No. 18, 1930, p. 224, 
Das Durchgangsam t beim neuen Fernam t Berlin, K. S ch o tte , T. u. F. T., 193°. P- 34 -̂
Bestimm ung von K onstanten von U ebertragern geringer Dampfung, P. O eh len , T. u. F. T 193L P- n o .
Die Abnahmebedingungen der Deutschen Reichspost fur Fernleitungsiibertrager, P. O eh len , T. u. F. T., 1931, p. 277. 
Betriebsmassige Bewertung der Fem leitungen bei Durchgangsfernamtern durch Giitezahlen, P. B a rk o w  und 

W. W e in itsch k e , T. u. F. T., 1934. P- l62 -

(c), 4. A p p a ra tu s  : R e p e a te r  S ta t io n s .

Ueber Fernsprechverstarker, K. H o p fn e r (special issue of T. u. F. T., 1919, No. 3).
V erstarker fiir Fernkabel, F . B re is ig , Fk., 1922, No. x, p. 11.
Verstarkerschaltungen und V erstarkeram ter in deutschen Fernkabelnetzen, Iv. H o p fn e r, Fk.,  1922, No. 2, p. 13.
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V erstarkeram ter, B. P ohlm an n , T. u. F. T., 1923, pp. 21 and 29.
Entw icklung und gegenwartiger Stand der Verstarkertechnik in D eutschland, K. H dpfner, E. T. Z.,  1924, p. 109, 

and F. i. W., 1923, p. 50.
Das Verstarkerrohr, G. G ruschke und B. P oh lm an n , E. T. Z.,  1924, p. 334.
Innere E inrichtung eines V erstarkeram ts, K. H opfner und K. S tockel, F. i. W., 1923, p. 86, and E. N .  T., 1924, 

p. 156.
V erstarkerrohren m it thorierter W olfram kathode, A. G ehrts, E. N .  T., 1925, p. 189.
Der Lorenz-Zweirohr-Zwischenverstarker, W. P. S chepp m ann , E. T. Z.,  1924, p. 302, and F. i. W., 1923, p. 6. 
Neuzeitliche Fem linienverstarker, K. H opfner und F . L iischen, Fk.,  1925, No. 9, p. 33.
E ine V ierdrahtverstarkerschaltung m it "  naturlicher Leitungsnachbildung,” K. F isch er , T. u. F. T., 1925, p. 99, and 

E. T. Z., 1924, p. 233.
Versuche m it V ierdrahtkaskadenverstarkern auf Pupinkabeln m ittlerer Belastung, F. G ehrts und K. H opfner,

E. N .  T.,  1926, p. 1.
Grundlagen fur die Beurteilung von Fem sprechverstarkern, B. P oh lm an n  und W. D eu tsch m an n , E .N .T ., 1926, p. 8. 
Ueber M aximalleistungen von Verstarkerrohren, W. P. R ad t, E. N . T., 1926, p. 22.
Stand der V erstarkeram tstechnik, B. P oh lm an n , E. N . T.,  1926, p. 88.
Ueber die Bemessung von U ebertragem  und E ntzerrem  fur Femsprechzw ischenverstarker, R. F eld tkeller  und 

H . B a rte ls , W. V. S. K .,  Vol. V I, No. 1, 1927, p. 65.
Ueber rechteckige Verstarkungskurven, R. F eld tk eller , W. V. S. K .,  Vol. VI, No. 1, 1927, p. 81. 
Fem sprechverstarkeram ter neuer B auart, R. Z iihlke, T. u. F. T., 1927, p. 9.
Die Entw icklung der Fem sprechverstarker im  Jahre 1927 und die Grundlagen des E inheitsverstarkers, H. N ottebrock  

und R. F eld tkeller , T. u. F. T.,  1927, p. 307.
V orubertrager verzerrungsfreier V erstarker, R. F eld tkeller  und H. B a rte ls , E. N . T.,  1929, p. 87.
Ueber die D ynam ik der selbsttatigen Verstarkungsregler, K. K upfm iiller, E. N .  T., 1928, p. 459.
Beitrage zur Entw icklung des deutschen Verstarkeram tsbaues, R. Z iih lke , T. u. F. T., 1931, p. 76.
Eine selbsttatige Priif- und Sortiermaschiene fur Verstarkerrohren, W. T raub und F. M enzler, E . T . Z . ,  1931, 

p. 1277.
Ueber Klangverzerrung und Klirrfaktoren von Verstarkerrohren, A. C lausing , V. G. N .,  1931, p. 57.
Die Abweichungen der V erstarkerrohren vom e3/3 Gesetz, H . K niepkam p, T. u. F. T.,  1931, p. 71. 
Fem sprech-V erstarkeram ter vereinfachter B auart, A. S trach e, T. u. F. T.,  1932, p. 151.
Neue Form en im Aufbau von Fernsprechverstarkerri (Baukastenform ), W . R ab an u s, T. u. F. T., 1932, p. 188. 
Neuzeitliche V erstarker und Stromversorgungsanlagen fur V erstarkeram ter, V. G andtner, T. u. F. T.,  1932, p. 311. 
10 Jahre Fem kabelverstarkeram tsbau in D eutschland, Z iihlke, E. F. D., No. 31, 1933, p. 43- 
Neue Form en im Aufbau von Fernsprechverstarkem , K. H opfner, E. F. D., No. 32, 1933, p. 107.
Klirrfaktor und Kennlinie der Verstarkerrohren, A. G eh rts , E . N . T.,  1933. P- 4 3 .̂
V ierdrahtschnurverstarker, H . D ecker und E. N eu m an n , E. F. D., No. 35, 1934, p. 81.
Fem sprechverstarkerbau nach dem Schienensystem, A. S trach e, E. F. D., No. 35, 1934, P- 86. 
Sondemachbildungen, P. B arkow  und C. H irsch felder, T. u. F. T., 1934. P 239.

(d) 1. O verhead L ines. 

None.

(d) 2. L in es  : C ab les .

Die Entw icklung des Fernsprechkabelnetzes in Deutschland, K . D o h m en , Z . f . t . P . ,  1921, p. 291. 
Verzweigereinrichtungen in Fernsprechkabelanlagen, S ch u lle r , T. u. F. T., 1922, p. 17.
Verkabelung von oberirdischen Fernsprechverbindungsleitungen, R. F e is t, T. u. F. T.,  1923, p. 32.
Lange Femsprechseekabel in Leitungen des W eitverkehrs, K . H d p fn e r , Fk.,  1923, No. 4, p. 40.
Die Verlegungsarten der europaischen Fem kabel, D e ib e l, Fk.,  1923, No. 4, p. 24.
Das europaische Fem kabelnetz, P . C ra e m e r , Fk.,  1923, No. 4, p. 3.
Der Einfluss von Ungleichmassigkeiten im Aufbau von Spulenleitungen auf den W ellenwiderstand, K . W. W a g n e r 

und K. K iip fm u lle r , M . T R A . ,  Vol. IX , 1923, p. 135, and A . f . E . ,  Vol. IX , 1921, p. 461.
Die Pleijelspule. Ih r  Aufbau und die ersten praktischen Anwendungen, E . S ch iire r , Fk.,  1922, No. 1, p. 19 ; E . T. Z.,  

1924, p. 213, and F. i. W., 1923, p. 73.
Das deutsche Fem sprechnetz als Teil des zuklinftigen europaischen Netzes, P. C ra e m e r , F. i. W., 1923, p. 3. 
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Rationalization of transmission system insulation strength, Philip S p o rn ;  J .  A .  I . E . E . ,  1928, p. 641.
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Power Line carrier telephony, L. F. F u lle r  and W. A. T o ls o n ; J .  A . I .  E. E.,  1928, p. 711.
Problems in power line carrier telephony, W. V. Wolfe and J . D. S a rro s  ; J . A . I .  E. E., 1928, p. 727- 
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Carrier Telephone Systems, A. J . H. L loyd, M. E n g . ; J .  I. E. E., 1929.
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Shielding in High Frequency Measurements, John G. F e rg u s o n ; J .  A .  I . E . E . ,  1929.
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R. C. C u r t i s ;  J .  A . I .E . E . ,  1929, p . 37.
Type D-l. Single Channel Short Haul Carrier Telephone System, J. S. S a n b o rn  ; El. Com., October, 1930. 
Experience W ith Carrier Current Communication, P. S p o rn  and R. H. W olford  ; J .  A .  I . E . E . ,  1930.
The London-Paris-Madrid Telephone Service, L. G. F ree th  ; El. Com., January, 1930.
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Telephone Circuits for program Transmission, F . A. C ow an \ J .  A .  I .E .E . ,  July, 1929.
Radio broadcasting transm itter and related transmission phenomena, Edw. L. N e ls o n ; Pr. I .  R. E., November, 
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The wireless transmission of pictures, Eng., 30th April, 1926.
Symposium on television from the Bell Telephone Laboratories ; B. S. T .J . ,  1927, p. 551.
Radio Transmission System for Television, E. L. N elson  ; B. S. T. J. , 1927, p. 663.
Picture reception, W. W. and R. R., 23rd May, 1928.
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Picture Telegraphy, R i t te r  ; P. 0. E. E. J . ,  October, 1928.
The Fultograph, H a y n e s ; W. W. and R. R., 24th October, 1928.
Electrical Engineering of Sound picture Systems, K. F. M o rg an  and E. T. Shea ; J .  A .  I .E .  E., 1929. 
Phototelegraphy, R i t t e r ; P. O. E. E. J.,  April, 193°-
A System of Electrical Transmission of Pictures, N iw a ; El. Com., April, 1930.
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Development of a H andset for Telephone Stations, W. C. J o n e s  and A. H. In g lis  ; B .S .  T .J . ,  April, 1932.
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Recent Research W ork on Telephone Repeaters, C. R o b in so n  and R. M. C h am ney  ; I .  P. O. E. E., Paper No. 99. 
A modem Telephone Repeater Station, A. B. H a r t ; P. 0. E. E. J . ,  1925, Vol. X V III, P a rt 3.
Aldeburgh Telephone Repeater Station, R. J . N u n n ; P . O. E. E. J . ,  1926, Vol. X V III, P a rt 4.
The Performance of Amplifiers, H. A. T h o m a s  ; J .  I . E . E . ,  1926, p. 12.
Low-Frequency inter-valve transformers, P. W. W illiam s ; J .  I .  E. E., 1926, p. 158.
The Life-Testing of small Thermionic Valves, M. T h o m p so n , R. H . D u d d erid g e  and L. G. A. S im s ; J . I .  F. E.,  

1926, p. 187.
Phase Relations in unbalanced Two-way Telephone Repeaters, L. T. H in to n , A. R. A. R a n d a ll and C. E. W h ite ; 

El. Com., July, 1929.
A generalised Analysis of the  Triode Valve Equivalent Network, F. M. C o le b ro o k ; J .  I .  E . E., 1929.
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The Development of the Oxide-Coated Filament, B. H odgson , L. S. H arley  and B. S. P r a t t ; J .  I .  E. E., 1929.
Negative Impedance and the Twin 21-Type Repeater, George G risso n  ; B. S. T. J.,  July, 1931.
Precision Methods used in Constructing Electric Wave Filters, G. R. H a r r is  ; B. S. T. J.,  April, 1932.
Vacuum Tube and Photoelectric Tube Developments, M. J. K elly  ; J. S. M. P. E., June, 1932.
Use of Telephone Repeaters with Train Dispatching and Message Circuits, H. A. A ffe l; B. Repr., 723, June, 1932.
O utput Disturbances of Indirectly H eated Cathode Triodes, J . O. M cN a lly ; Pr. I.  R .E . ,  August, 1932.
The New Quarter-Ampere Repeater Tube and Its  Applications, W. E. B en h am , J. S. L yall and A. R. A. R e n d a ll ; 

El. Com., October, 1932.
The Toll Repeater, A. C. T im m is  ; P. 0. E. E. J., April, 1933.
Electron Conduction in Thermionic Valves, W. E. B e n h a m ; El. Com., April, 1933.
Volume Efficiency of Repeatered Telephone Circuits, L. J. A b ra h a m  ; B. S. T .J . ,  October, 1933.
Stabilised Feed-Back Amplifiers, H. S. B lack  ; El. Eng., January, 1934, and B. S. T. J . ,  Jnauary, 1934.
Recent Repeater Station Installations, F. E. A. M an n in g  ; I .  P. 0. E. E.,  Paper No. 151.
Some Improvements in Quartz Crystal Circuit Elements, F. R. L ack , G. W. W illa rd  and I. E. F a i r ; B. S. T. J. , 

July, 1934-
Phase Angle of Vacuum Tube Transconductance, F. B. L le w e lly n ; P a rt I, R. E., August, 1934.
Electrical wave-Filters Employing Quartz crystals as Elements, W. P. M ason  ; B. S. T .J . ,  July, 1934.
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Telephone line insulators, L. T. W ils o n ; B. S. T. J . ,  October, 1930.
Motion of telephone wires in the wind, Q u a rle s  ; B. Repr. B. 495.
The Transmission Characteristics of Open wire Telephone Lines, E. I. G reen  ; J .  A . I .E .  E., 1930.
New Standard Specifications for Wood Poles, R. L. Jo n e s  ; B. S. T. J . ,  July, 1931.
The Deoxidation of Copper with Various Metals, E . E. S c h u m a c k e r  and W. C. E llis ; B. Repr. 707, 1932.
Joint Use of Poles with 6900 Volt Lines, W. R. B u lla rd  and D. H. K eyes, El. Eng., December, 1933.
Open W ire Crosstalk, A. G. C h a p m a n  ; B. S. T .J . ,  January  and April, 1934.
Propagation of High Frequency Currents in Ground R eturn Circuits,. W. H. W ise ; Pr. I .  R. E., April, 1934. 
Wide-Band Open-Wire Program System, H . S. H a m ilto n  ; El. Eng., April, 1934, and B. S. T. J.,  July, 1934.

(d) 2. L ines : C ab les.

Irregularities in  continuously loaded cables, R o s e n ; J .  I .E . E . ,  Vol. 65, No. 371.
New Anglo-Dutch Telephone Cable ; Elec., No. 93 (5th September, 1924), and El. Rev., No. 95 (12th September, 

1924).
The London-Glasgow Trunk Telephone Cable and its Repeater Stations, A. B. H a r t ;  P. O. E. E. J ., Vol. X IX  

(1926), P a rt 2.
London-Berlin Telephone C ircuit; P. O .E .E .  J '., Vol. X IX , P a rt 2 (1926).
Science in the cable industry, D u n sh ea th  ; El. Rev., 26th March, 1926.
The Anglo-Dutch No. 3 continuously Loaded Submarine Cable, A. B. M orice ; P. 0. E. E. J . ,  Vol. X IX , P a rt 3 

(1926).
Submarine insulation w ith special reference to the use of rubber, W illiam s and K em p  ; J. F. I., January,' 1927. 
Some aspects of the electric capacity of telephone cables, M o r r is  ; P. O. E. E. J ., April, 1927.
The Anglo-French cable (1926) ; P . O .E .E .  J . ,  July, 1927.
Quad telephone cables, M o r r is  ; Elec., 29th July, 1927.
Air-space, paper-core, telephone cables of the twin, multiple twin and quad types, M o rris  ; P . O. E. E. J.,  October, 

1927-
Transformation operators for use in cable balancing, M o rris  ; P . O .E .E .  J. , January, 1928.
Loading coil cores and their magnetic stability, S h ida  ; El. Com., January, 1928..
Fatigue Studies of Telephone Cables, J . R. T o w n sh en d  ; B. Repr. 285, 1928. P a rt I.
Developments in the manufacture of paper-core telephone cables, H a r t ; B. S. T. J . ,  April, 1928.
Telephone cable development, M erce r ; W. P., March, 1928.
Compressed powdered permalloy, S h ack le to n  and B a r b e r ;  J .  A. I . E .E . ,  June, 1928.
Recent developments in submarine cable design, H ughes ; J .  I . E . E . ,  No. 373, 1928.
Recent developments in the process of manufacturing lead covered telephone cables, C. D. H a r t ; B. S. T. J.,  1928, 

p. 321.
Telephonic line disturbance and cable balancing, E n g e lh a r d t ; El. Rev., 21st December, 1928.
Cables (paper-core, twin, local, 1800 pairs), R hodes ; B. T. Q., January, 1929.
The Continuous Loaded Submarine Telegraph Cable, A. E. F o s te r , P. G. L ed g e r and A. R o sen  ; J .  I ,  E. E.,  1929.

95



Losses in armoured single conductor lead-covered A.C. cables, O. R. S c h u rig , H. P. K u e rn i, F. H. B u l le r ; 
J . A . I . E . E . ,  1929, p. 206.

A New Contribution to  the Rational Design of Telephone Cables, D. P . D a lz e l l ; El. Com., January, 1930.
Czecho-Slovakian Cable System, F. J. S tr in g e r ,  W. F. M a rria g e  and E. L. E. P a w le y ; El. Com., January, 1930.
Fatigue Studies of Telephone Cables, J . R. T o w n sh en d  and C. H. G re e n a l l ; B. Repr. 669, 1930, II.
Some Recent Developments in Long  Distance cables in the United States of America, A. B. C la r k ; B. S. T. J.,  

1930, p. 487.
The Submarine link in international telephony, R o b in so n  ; I .  P. O .E .E . ,  Paper No. 117.
Paragutta, a new Insulating Material for Submarine Cables, A. R. K em p  ; B. S. T. J.,  January, 1931. 
Developments in the Manufacture of Telephone Cable, John R. Shea ; B. S. T .J . ,  July, 1931.
Long Telephone Lines in Canada, J . L. C la rk e  ; B. Repr., B. 512.
Anglo-Belgian (1930) Submarine Telephone Cable, M. E. T u fn a il and J . F. D o u s t ; P. O .E .E .  J.,  January, 1931. 
Telephone Cables, J . C o lla rd  ; Elec., 27th February, 1931.
Telephone Cables, N. A. A lle n ; Elec., 6th and 13th March, 1931.
Anglo-French (1930) Submarine Telephone Cable, F. E. A. M a n n in g ; P. O .E .E .  I.,  April, 1931.
Manufacture of lead-covered paper insulated telephone cable, J . R. S hea  ; Mech. Eng., April, 1931.
Trunk line-aerial cable construction, G. W. C rad d u ck  and W. H. B r e n t ; P. 0. E. E. J . ,  October, 1931.
A Continuously Loaded Cable for Use a t  High Frequencies, F. E. N a n c a rro w  and H. S ta n e s b y ; P . O .E .E .  J. ,  

January, 1932.
Modem Loading Equipm ent, J . B. K aye ; El. Com., January  and April, 1932.
A New Key-West H avana Carrier Telephone Cable, H . A. Affel, W. S. G o rto n  and R. W. C h e s n u t; B. S. T. J .  

April, 1932.
Recent Developments in the Design of Loading Equipm ent for Junction Cables, A. O. G ib b o n  and W. H. B r e n t ; 

P . O . E . E . J . ,  July, 1932.
Capacity Unbalance in  Telephone Cables and Its  Effect on Noise due to  External Induction, J. C o lla rd  ; El. Com., 

October, 1932.
Long Distance Telephone Circuits in Cable, A. B. C la rk  and H. S. O sb o rn e  ; B. S. T. J . ,  October, 1932.
Pulp Insulation for Telephone Cables, H. G. W a lk e r and L. S. F o rd  ; B. S. T .J . ,  January, 1933.
Carrier in Cable, A. B. C la rk  and B. W. K e n d a ll ; B. S. T. J . ,  July, 1933, and El. Eng., July, 1933.
Electrical Tests on the Anglo-Belgian (1932) Submarine Telephone Cable, E . M. R ic h a rd s  ; P . 0 . E. E. J. ,  October, 

1933-
Continuous Suspension of Aerial Cables, W. H. B r e n t ; P . 0. E. E . J ., October, 1933.
The New Italy-Sardinia Telephone Circuit, A. G. P e s s io n ; El. Com., October, 1933.
The Variation of Overall A ttenuation w ith Current Strength in a Telephone Circuit Loaded w ith Coils having Non- 

Linear Characteristics, K. E. L a t im e r ; El. Com., October, 1933.
Some Notes on the Design and Manufacture of Telephone Cables, F. H. B u ck lan d  and R. H. F ra n k lin  :

I .  P. O. E. E., Paper No. 144.
The Anglo-French (1933) Submarine Telephone Cable, E . M. R ic h a rd s ;  P. O .E .E .  J. ,  January, 1934.
The Reduction of Impedance Irregularities in  Submarine Cable Circuits by  Allocation, C. T o n in i, R. L. H ughes 

and K. E . L a t im e r ; El. Com., January, 1934- 
Iron Shielding for Telephone Cables, H . R. M oore ; El. Eng., February, 1934.
The D eterm ination of Dielectric Properties a t very High Frequencies, J . G. Cheffee ; Pr. I .  R .E . ,  August, 1934.

(e) M ain ten an ce  a n d  S u p e rv is io n  of L ines a n d  In s ta lla tio n s .

Location of opens in toll telephone cables, P. G. E d w a rd s  and H. W. H e r r in g to n ; B. S. T. J .,  1927, p. 27. 
Methods of Locating Crosstalk Faults on Loaded Cables, K. E. L a tim e r  ; El. Com., July, 1929- 
Transmission Maintenance of Telephone Systems, P. E. E r ik s o n  and R. A. M a c k ; J .  I .  E. E., No. 62, pp. 653- 

687 (1924).
An Electron Tube Telemetering System, A. S. F i t z g e ra ld ; J .  A .  I . E . E . ,  1930.
A Cathode R ay Oscillograph w ith Norinder Relay, O. A c k e rm a n n ; J .  A .  I. E. E., 1930.
Bridge Methods for Locating Resistance Faults on Cable Wires, T. C. H e n n e b e rg e r , P. G. E d w a rd s  ; B. S. T. J . ,  

July, 1931.
Telephone Cable circuit interference, A. M o rr is  ; I .  P . 0. E. E., Paper No. 126.
A. C. methods of fault localisation in telephone cables, W. T. P a lm e r  and M. E. T u f n a i l ; P . 0. E. E. J., April, 1930. 
Method of testing for distortion in audio frequency amplifiers, H. J. R eich  ; Pr. I .  R. E., March, 1931.

(f) C o -ex is tence  of T e lephone  a n d  T e le g ra p h  C ircu its .

Voice Frequency Multi-Channel Telegraph System, O w en and M a r t in ;  P . O .E .E .  J . ,  January, 1929.
Telephony and Telegraphy, W. C ru ik s h a n k ; J . I . E . E . ,  1929.
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Voice Frequency Telegraphs, W. C ru ik s h a n k ; J . I . E . E . ,  1929.
Composited telegraph and telephone working, O w en and M a r t in ;  P. O .E .E .  J ., July, 1929.
Voice-Frequency Telegraphs, C ru ic k sh a n k  ; I.  P. O .E .E . ,  Paper No. 113.
Developments in Machine Telegraph Systems and methods of Operation, H. H. H a rr is o n  ; J. I .  E. E., 1930. 
Submarine Telegraphy, L. S. G o g g e sh a ll; J .  A . I . E .  E., 1930.
Composited telegraph and telephone working, J . M. O w en and J. A. S. M a r tin  ; I .  P. O. E .E . ,  Paper No. 130. 
Telegraph Instrum ent rooms, Adoption of news methods, R. P. S m ith  and F. T. C a t te l l ; P. 0. E. E. J.,  January, 

1931-
Application of the therm ostat to  telegraph circuits, N. F. F ro m e  ; P . O. E. E. J.,  January, 1931.
Private wire Telegraph Service, R. E. P ie rce  ; El. Eng., January, 1931.
Interference in ocean cable telegraphy, J . W. M iln e r ; El. Eng., April, 1931.
All-mains Teleprinter duplex set, A. A rn o ld  and A. E. D e n m a n ; P. O .E .E .  J. ,  July, 1931.
A System for Simultaneous Telephony and Telegraphy over Long Distance Small-Gauge Cables, L. A. B ra e m  ; 

El. Com., October, 1931.
New Voice Frequency Telegraph System, J . A. H. L loyd, W. N. R osew ay , V. J. T e rry  and A. W. M o n tg o m e ry ; 

El. Com., April, 1932.
Teleprinter Private Wires on By-Product Circuits, R. G. de W a r d t ; P. 0. E. E. J., July, 1933.
Sub-Audio Telegraph Working on a Continuously Loaded Submarine Telephone Cable, J. G. S tra w  and A. A rn o ld  ; 

P . 0. E. E. J.,  April, 1934.

(g) C o -o rd in a tio n  of R ad io  T elephony  a n d  T elephony .

Power amplifiers in transatlantic telephony, O sw ald  and S chelleng  ; B. Repr., B. 130—1.
Faithful Reproduction in Radio-Telephony, L. C. P ocock  ; J. I .  E. E., 1924, p. 791.
Production of single side-band for transatlantic radio-telephony, H e isin g  ; B. Repr., B. 131, and Pr. I. R. E., June,

1 9 2 5 .
Transatlantic radio telephone transmission, E spensch ied , A n d e rso n  and B a il le y ; B .S .  T .J . ,  Vol. IV, No. 3, 

July, 1925.
The Rugby Radio Station of the British Post Office, E. H. S h au g h n essy  ; J . I . E . E . ,  1926, p. 113.
Transmission features of transcontinental telephony, H. H. N an ce  and O. B. Ja c o b s  ; J .  A .  I .  E. E., 1926, p. 1061. 
The New York-London telephone circuit, S. B. W rig h t and H. C. S i l e n t ; B. S. T. J. , 1927, p. 376.
Transatlantic radio-telephony, B o w n ; B .S .  T .J . ,  April, 1927.
The London-New York telephone circuit, H a n s fo rd ; P . O .E .E .  J ., April, 1927.
Transatlantic T elephony; the P.O. differential voice-operated antisinging equipment, B ee r and E vans ; 

Pr. O. E. E . J.,  April, 1927.
Transatlantic Telephony : the technical problem, O. B. B la c k w e ll; J . A .  I .E .E . ,  1928, and P . S. T. J. , 1928, p. 187. 
Transatlantic T elephony: service and operating features, K. W. W a te rso n ; J .  A .  I .E . E . ,  April, 1928. 
Transatlantic T elephony; the Cupar receiving station, Eng., 24th August, 1928.
Transatlantic Telephony, F. B. J e w e tt , B. Repr., E. 166.
The receiving system for long-wave transatlantic radio telephony, Austin B ailey , S. W. D ean and W. W in tr in g h a m  ;

Pr. I . R . E . ,  December, 1928, and B .S .  T .J . ,  1929, p. 309.
Some principles of Broadcast Frequency Allocation, L. E. W h ittem o re  ; Pr. I .R .E . ,  1929, p. 1343.
Radio Interference from Line Insulators, Ellis V an  A tta  and E. L. W hite ; J . A .  I . E .E . ,  1929.
The Design of Transm itting Aerials for Broadcasting Stations, P. P. E ck ersley , T. L. E ck ers ley  and H. L. K irk e  ; 

J .  I .  E. E., 1929.
Investigation of Short Waves, T. L. E ck e rsley  ; J .  I.  E. E.,  1929.
A portable Radio intensity measuring apparatus for high frequencies, J . H o llin g w o rth  and R. N a ism ith  ; 

J. I. E . E., 1929.
Radio Telephony and Radio Telegraphy, E . B. M o u llin ; J .  I.  E. E., 1929.
The Operation of Several Broadcasting Stations on the  Same Wavelength, P. P. E ck e rs ley  and A. B. H ow e ; 

J . I . E . E . ,  1929.
The Action of a  Reflecting Antenna, L. S. P a lin a , L. L ey and K. H o n e y b a ll; J .  I .  E. E., 1929.
The Attenuation of Wireless Waves over towns, R. H. B arfie ld  and G. H. M u n ro  ; J. I .  E. E., 1929.
Ship to  Shore Terminal Equipment, A. S. A n g w in  ; El. Com., July, 1930.
Series of Special Articles on the Madrid-Buenos Aires Radio L in k ; El. Com., February, 1930.
The New York-Buenos Aires Radio Circuit, H. H. B u ttn e r  ; El. Com., April, 1930.
Transoceanic Telephone Service— Short Wave Transmission, Ralph B ow n ; B. S. T. J.,  1930, p. 258.
Transoceanic Telephone Service—Short Wave Equipment, A. A. O sw a ld ; B .S .  T .J . ,  1930, p. 270.
Transoceanic Telephone Service—Short Wave Stations, F. A. C o v an ; J .  A .  I . E . E . ,  1930, p. 638.
Radio Telephone Service to  Ships a t Sea, Wm. W ilson  and Lloyd E sp e n sc h ie d ; B. S. T. J. ,  1930, p. 407.
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Transoceanic Telephone Service, T. G. M ille r ; J . A .  I . E .E . ,  1930.
The Valve M aintained Quartz Oscillator, J. E . P. V ig o u reu x  ; J .  I .  E. E.,  1930.
Frequency Stabilization of Valve Oscillators, E. M a l le t t ; J .  I .  E. E., 1930.
Radio Communication services of the British Post Office, A. G. Lee ; Pr. J. R .E . ,  October, 1930.
Long wave radio telephone-telegraph transm itters, D. B. M irk , S. G. K n ig h t and W. W ilson  ; El. Com., January, 

1931-
Overseas radio extensions to  wire telephone networks, L. E sp en sch ied  ; B. Repr. B. 554.
Radio telephony terminal, W. H. S c a rb o ro u g h  ; P . O .E .E .  J ., April, 1931.
Diversity Telephone receiving system of R. C. A. Communications Inc., H. O. P e te rso n , H. H. B ev erag e  and 

J. B. M o o re ; Pr. I . R . E . ,  April, 1931.
Telephony on 15-centim etres: Wireless World, 15th April, 1931.
Notes on Radio Transmission, Clifford N. A n d e rso n  ; Pr. I . R .E . ,  July, 193Z.
Developments in short wave directive antennas, E. B ru c e  ; Pr. I . R .E . ,  August, 1931.
Radio transmission studies of the upper atmosphere, J . P. S ch afer and W. M. G o o d a ll; Pr. I.  R. E., August, 1931.
Theoretical and practical aspects of directional antennas, E. J . S te rb a  ; Pr. I . R .E . ,  July, 1931.
The propagation of short radio waves over the  N orth  Atlantic, G. B u rro w s  ; Pr. I .  R. E.,  September, 1931.
Some developments in common frequency broadcasting, G. D. G i l l e t ; B .S .  T .J . ,  October, 1931.
The grounded condenser antenna radiation formula, W. H. W ise ; Pr. J .R .E . ,  October, 1931.
Intercontinental radio telephone service from the United States, J . J . P i l l io d ; B. Repr., B. 604.
The Spread Side-Bank System on Short W ave Telephone Links, L. T. H in to n ; El. Com., October, 1931.
Operation of a Ship-Shore Radiotelephone System, C. N. A n d e rso n  and I. E. L a t t im e r ; Pr. I. R. E., March, 1932.
Some Effects of Topography and Ground on Short-W ave Reception. R. K . P o t te r  and H. T. F r i is  ; Pr. I .R . E . ,

April, 1932.
Wire Communication Aids to  Air Transportation, H. H. N an ce  ; B. S. T. J ., July, 1932-
Transmission Lines for Short-W ave Radio Systems, E . J . S te rb a  and C. B. F e ld m a n ; Pr. I.  R. E.,  July, 1932, and 

B. S. T .J . ,  July, 1932.
Two-Way Radio Telephone Circuits, S. B. W rig h t and D. M itc h e ll;  Pr. I . R .E . ,  July, 1932, and B .S .  T . J . ,  

Ju ly , 1932.
Standard Broadcasting Land Line Equipm ent, A. R. A. R e n d a ll and J. S. L y a l l ; El. Com., July, 1932.
The Swiss Broadcast Network, A. M u r i ; El. Com., July, 1932.
A N ote on an  Automatic Field Strength and Static Recorder, W. W. M u tch  ; Pr. I. R. E., December, 1932.
N orth A tlantic Ship-Shore Radiotelephone Transmission, C. N. A n d e rs o n ; Pr. I .  R. E., January, 1933. 
Short-W ave Transmission to  South America, C. R. B u rro w s  and E. J . H o w ard  ; Pr. I.  R. E., January, 1933- 
U ltra-Short Wave Propagation, J . C. S che lleng , C. R. B u rro w s  and E. B. F e r r e l l ; Pr. I .  R. E., March, i 933» 

and B. S. T .J . ,  April, 1933.
The Design of Filters for Carrier Programme Circuits, F. R a lp h  ; El. Com., April, 1933.
Production and U tilisation of Micro-Rays, A. G. C la v ie r ; El. Com., July, 1933.
The Radio P atro l System of the City of New York, T. W. R o c h e s te r  and F. W. C u n n i n g h a m  ; Pr. I . R . E . ,  

September, 1933.
Audio Frequency Atmospherics, E. T. B u r to n  and E. M. B o a rd m a n ; Pr. I .  R. E., October, I 933> and B .S .  T. J.,  
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The Single Side-Band System Applied to Short-Wave Telephone Links, A. H. R e e v e s  ; El. Com., October, 1933.
Privacy Systems for Radio Telephony, A, J. G i l l ; P. 0. E. E . J.,  October, 1933.
The Anglo-French Micro-Ray Link between Lympne and St. Inglevert, A. G. C lav ie r and L. C. G a l la n t ; El. Com., 

January, 1934.
Line F ilter for Programme System, A. W. C le m e n t ; El. Eng., April, 1934-
The Compandor—An Aid against Static in Radio Telephony, R . C. M ath es  and S. B. W r ig h t ; El. Eng., June, 1934, 

and B .S . T .J . ,  July, 1934.

(h) M e a su re m e n ts  : M ethods a n d  A p p a ra tu s ,

A Method for the Measurement of the Transmission Efficiency of Telephone Apparatus a t a Subscriber’s Office,
A. J . A ld rid g e  and H u d so n  ; P. 0. E. E, J., I924> Volume 17, P a rt 2.

Comparison of Frequencies by  Cathodc-Ray Tube, D. W. D ye ; Pr. Ph. S., No. 37, pp. 158-168, April, 1925.
High Frequency Measurements of Communication Lines, A ffel and O ’L eary  ; B. Repr., B. 3x7.
Frequency Characteristics of Telephone Systems and Audio Frequency Apparatus and their Measurement,

B. S. C ohen ; A. J. A ld rid g e  and W. W e s t ; J .  I ,  E. E.,  1926, p. 206.
Testing of Telephonic Circuits and Apparatus w ith A lternating Currents, R i t te r  and M ilto n  ; I.  P. O. E. E., Paper 

No. n o .
Frequency Measurements w ith the Cathode R ay Oscillograph, F. J . R a sm u s se n  ; J . A .  I .  E. E., 1927, p. 3.
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Apparatus Standards of Telephone Transmission and the Technique of Testing Microphones and Receivers,
B. S. C ohen ; El. Rev., December, 1927, and J .  I . E .E . ,  No. 374, February, 1928.

Electrical Measurement of Communication Apparatus, W. J. S h ack le ton  and J. G. F e rg u s so n  ; B. S. T. J.,  1928, 
p. 70.

Measurement of Capacitance in Terms of Resistance and Frequency, J. G. F e rg u sso n  and B. \V. B a r t l e t t ;
B .S .  T .J . ,  1928, p. 420.

Routine Transmission Testing of Subscriber’s Instrum ents a t the Exchange and a t the Subscriber’s Office, H ud so n  ;
P. O .E .E .  J. , January, 1929.

Articulation Testing Methods, H. F le tc h e r  and J. C. S te in b e rg  ; B. S. T. J., 1929, p. 806.
Speech Power and Its  Measurement, L. J . S iv ia n ; B. S. T. J. ,  1929, p. 646.
The Accurate Measurement of Articulation, J . C o lla rd  ; P . O. E. E. J. ,  April, 1930.
Measurement of Sound and Its  Application to  Telephony, A. J. A ld rid g e  ; I.  P. 0. E. E., Paper No. 124. 
Measurements of Long Telephone Lines by the (Open and Closed) Method, A. R osen  ; J .  I.  E. E., 1930.
Alternating Current Tests on High Speed Telegraph Cable, E. W. S m ith  ; J .  I. E. E., April, 1930, p. 447.
High Frequency Resistance Measurements by the Use of a Variable Mutual Inductance, W. J a c k so n  ; J .  I. E. E., 

April, 1930.
Microphone Measurements and Microphone Arrangements, S. L em oine  ; El. Com., October, 1930.
Measurement of Reverberation Time, F. L. I lo p p e r ;  J .  A . S. A., April, 1931.
Telephone Instrum ent Efficiency Tester, A. H ud so n  ; P . 0. E. E. J.,  April, 1931.
A Direct Reading Audio-Frequency Phase Meter, W. R. M acL ean  and L. J. S iv ia n ; J. A .  S. A., April, 1931.
Frequency Measurement in the British Post Office, F. E. N a n c a r ro w ; P . O.E. E .J . ,  July, 1931.
Indicating Meter for Measurement and Analysis of Noise, T. J . C as tn e r , E. D ie tze , G. T. S ta n to n  and R. S.

T u c k e r ;  B.Repr.,  B. 563.
Transmission Testing of Subscriber’s Apparatus, L. C. P ocock  ; El. Com., October, 1931.
Lining Up Broadcasting Circuits, E . K. S a n d e m a n ; El. Com., January, 1932, p. 131.
A Method of Measuring Acoustic Impedance, P. B. F la n d e rs  ; B. S. T. J., July, 1932, pp. 402-410.
Some Acoustic and Telephone Measurements, H. R. H a rb o ttle  ; J .  I .E . E . ,  October, 1932.
Special Noise Testing Equipment, D. H. M acnee ; El. Com., Janqary, 1933, p. 128.
A Recording Transmission Measuring System for Telephone Circuit Testing, F. H. B e s t ; B. S. T .J . ,  January, 1933, 

pp. 22-34.
An Oscillograph for 10,000 Cycles, A. M. C u rtis  ; B .S .  T .J . ,  January, 1933, PP-
Electrode Testing Methods Applied to  Telephone Cables, W. T. P a lm e r  and F. E. A. M a n n in g ; P. O .E .E .  J. ,

April, 1933.
Measurement of the Mutual Impedance of Circuits with E arth  Return, J . C o lla rd ; El. Com., July, I 933> P- 24- 
Telephone Cable Testing, \V. T. P a lm e r  and E. H. J o l le y ; J. P. 0. E. E.,  Paper No. 138, 1933.
Bridge Methods of measuring Impedances, J . F. F e rg u s o n ; B. S. T .J . ,  October, 1933.
A Transmission Test Set for Subscribers’ Instrum ents, Local Lines and Exchange Apparatus, E. J . B a rn e s  and 

R. E. S w if t ; P . 0. E. E. J . ,  October, 1934.

III. FR EN C H  PU B L IC A T IO N S .

(a) 1. G en e ra l : T ran sm iss io n . S ta n d a rd s  an d  D efin itions.

A propos du Standard de transmission, C arv a llo  ; Livre S. E. L. T., p. 65.
Le Telephone eiectrostatique, K. D o b rsk i ; R .E .  G., 5 avril 1924, p. 571.
Circuit de reference pour les mesures de transmission teiephonique, L. J . S iv ia n ; A . P. T. T., juin 1925, p. 560. 
Le Systeme fondamental de reference pour le9 mesures de transmission teiephonique, P. C havasse  ; A . P. T. T., 

novembre 1928.
Note sur un systeme tdldphonom^trique £ talon primaire utilisant un microphone & quartz, C havasse  e t G osse lin  ;

A . P. T. T., ffivrier 1930, p. 145.
Equivalent de transmission, J. B. P o m ey  ; R. G. E., 29 mars 1930, p. 475.
Sur la terminologie utilisde en t 61£phonom£trie, M. B ig o rg n e ; A . P. T. T., aoht 1930, p. 733.
Sur la definition et la mesure du crosstalk, J . C a rv a llo ; A . P. T. T., sept. 1925, p. 887.
Limites pratiques de l’equivalent de reference du systeme em etteur national et du systeme recepteur national dans 

une communication teiephonique internationale, R. B ig o rg n e  ; A . P. T. T., mai 1932.
Les origines du decibel, J. B. P o m ey  ; Revue de la S. I .  F., mars 1933.
Ecouteur teiephonique eiectrostatique, L ongo ; Onde Elect., mai 1933.
Relation entre l’equivalent e t 1'affaiblissement k  800 periodes par seconde d ’une ligne teiephonique homogene, 

R. B ig o rg n e , P. M a rz in , J. M e y e r ; A . P . T .  T., novembre 1933.
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(a) 2. G e n e ra l : R eco m m en d a tio n s  of P rin c ip le .

Choix d ’un type de bobine toroidale pour combinaison de circuits ; A . P. T. T., aoftt 1924, p. 929 
Induction e t capacity des lignes ; R. G. E., 23 aout 1924, p. 233.
Le quadripole, J . B. P o m ey  ; Journ. Tdldgr., janvier 1925, p. 3.
E tude de l’affaiblissement dh a un circuit intercald dans une ligne teiephonique, Dr. M. M e rk e r  ; R. G. E., 7 novembre 

I 925» P- 803 e t 21 novembre 1925, p. 849.
Effet de la variation de la distance entre bobines de charge d ’un circuit, sur rimpddance caracteristique, C o lla rd  ;

B. Tech., T. T. suisses, annde 1925, No. 2.
Impedance caracteristique et affaiblissement kilometrique des cables sous papier e t plomb, C ollet et C havasse  ; 

A. P. T. T., fevrier 1926.
Sur la transmission d ’energie par les systdmes dits quadripoles passifs, R a v u t ; R. G.E.,  17, 24 avril 1926.
Le quadripole, C o lle t ; A. P. T. T., novembre 1926, p. 439.
Sur une expression de l’energie transmise par un quadripole neutre, J . B. P o m ey  ; R. G. E., 31 mars 1928.
Sur la distorsion teiephonique e t sa mesure, D a v id ; A . P. T. T., avril 1928.
Addition des afiaiblissements effectifs, P. M o c q u a rd ; A .  P. T. T., aout 1928.

. Sur les constantes du quadripole passif, T e ll in g e n ; R. G. E., n  aout 1928.
Les ondes eiectro-motrices, A g u illo n  ; A .  P. T. T., octobre 1928 et fevrier 1929.
La notion d ’adm ittance caracteristique, L. J . C o lle t; A . P . T .  T., novembre 1929, p. 980.
Regies pour le developpement du rdseau teiephonique international, A. M o c k li; Journ. Tdldgr., janvier 1930, p. 7. 
Sur le developpement en serie de l’impedance d ’une ligne uniforme, J. B. P o m e y ; R. G. E., i®*- fevrier 1930, p. 163. 
Quadripoles e t filtres, par J . B. P o m ey  ; R. G. E., 15 fevrier 1930, p. 235.
Les multipoles e t leurs divers circuits independants, J . B. P o m ey  ; R. G. E., 28 fevrier 1931, p. 335.
Recherche de la force eiectromotrice fictive d ’un transm etteur microphonique, P. M a s s a u l t ; Onde ilec., juillet 1931, 

P- 303-
Contributions theoriques et pratiques k la technique des communications k longue distance. Expose critique des 

principales methodes d’dtude de liq u a tio n  des teiegraphistes e t de ses consequences, par P. L6vy, de la Societe 
d ’etudes pour liaisons teiephoniques et teiegraphiques k longue distance, Paris.

E tude du courant dans un circuit k resistance variable, J . B. P o m ey  ; R. G. E.,  20 fevrier 1932.
Champ eiectromagnetique produit par un fil parcouru par un courant a lternatif sinusoidal au-dessus d ’une couche 

conductrice, D u b o u rd ieu  ; C. R. Acaddmie des Sciences, 7 mars 1932.
Etude du courant dans un circuit k inductance variable, J. B. P o m ey  ; R. G. E., 9 avril 1932.
Le mecanisme de la production des oscillations, Ph. Le C o rb e i l le r ; A . P . T .  T., aou t 1932.
Sur les constantes eiectriques des reseaux k maille, C. R a v u t ; R. G. E., 24 ddcembre 1932.
Impedances iteratives, J. B. P o m ey  ; R. G.E.,  n  fevrier 1933.
Theorie de la propagation de l’energie electrique sur les lignes de transmission, A. les  B laha  ; R. G. E., 18 fevrier 1933. 
Jonction entre deux lignes d ’impedances caracteristiques differentes, J . B. P o m ey  ; R. G. E., 18 mars 1933.
Le mecanisme de la production des oscillations, Le C o rb e ille r  ; Onde Elec., mars 1933.
Transformateur parfait, synapteur ideal et transducteur parfait. Comportements, aflaiblissements et coddphase- 

m ents des systdmes transmetteurs", P. C. V andew ikle ; R. G.E.,  15 avril 1933.
La propagation des ondes eiectromagnetiques, J . B. P o m ey  ; R. G. E., 29 juillet 1933.
Les niveaux en eiectroacoustique, P. C. V andew ik le  ; R. G. E., 22 juillet 1933.
Sur quelques theordmes generaux de transmission, P. C. V andew ik le  ; B. S. F .E . ,  novembre 1933.
Constante de tem ps e t seiectivite de circuits couples par tubes eiectroniques, G. F a y a r d ; R. T. T.  et T. S. F., 

fevrier 1934.
Contributions k l ’etude du recepteur teiephonique, M. M a r in e s c o ; A . P. T. T., juillet 1934.

(b) 1. G en era l R u le s  co n ce rn in g  th e  M ak e -u p  of T ra n sm is s io n  
S y s te m s  : O rd in a ry  T e lephony .

Sur la propagation du courant en periode variable, sur une ligne munie d ’un recepteur, P o in c a re  ; Eel. Electr.'
annee 1904, Vol. XL, pp. 121, 161, 201, 241.

Etude des ensembles teiephoniques. Mesures et calculs de l ’aflaiblissement e t des caracteristiques, P u g e t ; hum.  
Elec., 8 e t 15 m ai 1915.

Les lignes K rarup e t la teiephonie k grande distance, D e v a u x -C h a rb o n n e l; B. S. I. E., fevrier 1916.
La contribution des ingenieurs fran^ais k la teiephonie k grande distance par cables souterrains ; V aschy  e t B a rb a ra t ,  

D e v a u x -C h a rb o n n e l; R. G.E.,  25 aou t 1917, p- 288.
Lignes artificielles, J . B. P o m ey  ; R. G. E.,  26 janvier 1918, p. 123.
Theordme de Pleijel, J . B. P o m ey  ; R. G. E., 26 avril 1919, p. 622.
Propagation du courant sur une ligne teiephonique homogdne. Regime variable avec appareil aux extrdmites, 

J . B. P o m e y ; R. G.E.,  2 aout 1919, p. 131.
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Introduction k la theorie des courants teiephoniques et de la radio-telegraphie, J . B. P om ey  (Gauthier-Villars et. 
Cie, Paris, 1920).

Sur les lignes artificielles, par B e thenod  ; Rad. Elec., annce 1920, t. I, p. 128.
Propagation des courants sinusoldaux sur les lignes quelconques, R a v u t ; R. G. E., t. V III, No. 19, 8 mai 1920.
Sur quelques proprietes generales des reseaux parcourus par des courants alternatifs en regime permanent, R a v u t ;

R. G. E., 8 mai, 20 et 27 octobre 1923, 8 mars 1924.
Note sur la theorie des lignes artificielles; A . P . T .  T., avril 1925, p. 385.
La transmission teiephonique dans une grande cite moderne et dans sa banlieue envisagee au point de vue economique, 

L. A gu illon  e t G. V alensi ; A. P .T .  T., octobre 1925, p. 905, e t novembre 1925, p. 1025.
Theorie des relais teidphoniques et teiegraphiques, R. P a rb sy  ; R. G. E., i*  janvier 1927, p. 3, et 8 janvier 1927, p. 43.
Installations executees par la Societe d ’Etudes pour liaisons teiephoniques et teiegraphiques a longue distance, 

G ahen ; A . P . T .  T., juin 1927.
L’adaptation du reseau fran^ais au service teidphonique universel, H. M ilo n ; A. P .T .  T., janvier 1928.
Communications teiephoniques a grande distance, S. V an M ierlo  ; Bulletin de VAssociation des Ingenieurs ilec- 

triciens sortis de Vlnstitut electrotcchnique Montefiore, juillet-aout-septembre 1929.
L’organisation du reseau teiephonique des Etats-Unis ; R. T. T. et T. S. F., ddcembre 1930, p. 856.
L’organisation du reseau teiephonique suisse et son adaptation au service universel, U zenot et J a m b e n o ir e ;

A. P . T . T . ,  mars 1931.
L’installation de postes teiephoniques publics sur les routes nationales, par M. U z e n o t; A . P . T .  T., mai 1931, p. 349.
Le service teiephonique aux Etats-Unis, par MM. V. Di P ace , II. D ebry  et H. C aillez ; A . P . T .  T., juin 1931, p. 413, 

juillet 1931. P- 543-
Theorie eiementaire des circuits a deux fils, par R. B klus et P. M. P ra c h e  ; A. P .T .  T., aout 1931.
Le service telcphonique dans la banlieue de Paris, par M. U z e n o t; A. P .T .  T., septembre 1931.
Sur le calcul de l’affaiblissement effectif d ’une liaison teiephonique complexe, R. B ig o rg n e  ; A. P .T .  T., aout 1933-
Revue des telecommunications en 1933, Journal des Telecommunications, janvier 1934.
Calcul de l’equivalent de reference d ’une liaison teiephonique, R. B igo rgne  et 1’. M a r z in ; A . P . T . T . ,  decembre 

1933-
Les telecommunications en 1931. Journal Ulegraphique, janvier 1932. '
Premiers essais de cable charge en France, J. B. P o m ey  ; A. P. T. T., janvier 1932.
Cables de raccordement pour les installations electriques, G. O ilie r ; A . P. T. T., fevrier 1932.
Le service teiephonique international au poste central interurbain de Paris, G aude t, V illa te  et M a lisa rd  ; 

A. P .T .  T., fevrier 1933.
Acheminement des communications entre les bureaux automatiques et les bureaux manuels du reseau teiephonique 

de Paris e t de sa banlieue, A rd illy , V igou roux  et S o le i l ; A. P. T. T., decembre 1932.
Mise en service des nouveaux centraux teiephoniques de Paris, J . R ouvikre ; A .  P .T .  T., mars 1933.
Congrds international d ’electricite de 1932. Travaux de la 8® section (Telecommunication par fil), V. G av ro n sk y  

et J. R u ss in o v  ; R. G. E., 26 novembre 1932 ; reproduit dans A. P .T .  T., mai 1933-
Etude sur le reamenagement d ’un reseau teiephonique aero-souterrain dans une zone a moyenne densite d ’abonnes,

D auvin  e t D u ra n t;  A. P .T .  T., juillet 1933.

(b) 2. G enera l R u le s  co n ce rn in g  th e  M ak e-u p  of T ra n sm iss io n  S y stem s :

C a r r ie r  T elephone  C ircu its .

Contribution a la theorie des audions gencrateurs ; condition d ’amon;age et degre d ’amortissement des oscillations 
de faible amplitude obtenues par ces appareils ; R .G .E . ,  20 decembre 1919. P- 875, et 27 decembre I9 I9, 
P- 923-

Thcorie des filtres electriques, L a n g e ; A. P. T. T., octobre 1923, p. 1256.
Etude sur les lignes en T et II  dyssym^triques ; applications aux filtres de bandes, Le C o rb e ille r  et L ange ; Onde

Elec., octobre 1923.
Etude analytique de 1’emission et de la modulation par lampes triodes, R. M a i l le t ; Onde Elec., decembre 1925. P- 5°6-
Essai sur la thdorie des filtres blectriques, D avid  ; Onde Elec., janvier-fevrier 1926.
Les filtres blectriques, M ic h a u d ; Rad. Elect., 25 mai 1926, p. 192.
Filtres acoustiques, C anac  ; Journ. Phys. et Rad., juin 1926, p. 161.
Sur une proposition fondamentale de la theorie des filtres electriques, J. B. P o m ey  ; R. G. E., 21 fevrier 1928.
Determination de la condition d ’entretien e t de la periode d ’oscillation d ’un oscillateur triode, A b^lfes; R. G. E., 

21 avril 1928.
Etude sur un filtre, G. F a y a rd  ; Bulletin de la S. F. R., juin 1929.
Transmission simultanbe de deux communications teiephoniques secretes, F a y a rd  ; B. S. F. E.,  octobre 1929, p. 1146.
Sur les liaisons t^lephoniques en haute frequence le long des lignes d ’energie electrique, C. G u tto n ; A . P . T .  T., 

novembre 1929, p. 969.
Les systemes de courants porteurs e t leur application mondiale ; R. T. T. e t T. S. F., novejnbre 1929, p. 759,
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Liaison teiephonique par courants porteurs entre Marseille et Nice ; A . P .T .  T., mars 1930, p. 279.
Une communication bilaterale realisee avec un seul c ircu it; R. T. T. e t T. S. F., decembre 1930, p. 870.
Le d£veloppement des systemes teiephoniques a courants porteurs en France, R. Loubatie ; A . P . T .  T., avril,

1931, p. 259.
Teiephonie par courants porteurs sur lignes a haute tension, M. Saglio  ; Onde Elec., mai 1931, p. 189.
Tel^phonie & deux bandes de frequence, A . P . T .  T., septembre 1932.
La selection interurbaine, B. tech. T. T. Suisses, fevrier 1933.
Les transmissions par courants porteurs sur lignes a haute tension ; J . G a rcz in sk y ; Onde Elec., aout-septembre- 

octobre 1933.
Les transmissions par courants porteurs sur les lignes a  haute tension, J . G arczinsky ; A . P .T .  T„ juillet 1934.

(b) 3. G eneral R ules concern ing the M ake-up of T ran sm ission  System s : 

R adio-B roadcast T ran sm ission .

Etude de la voix humaine e t des sons musicaux au point de vue radiophonique, R eyn au d -B on in ; Radio-Revue, 
aout 1924, p. 125.

Circulaire No. 2942 de la Section Technique de l’Exploitation Tel^phonique concernant les mesures 4 prendre au 
sujet de la constitution des liaisons teiephoniques a m ettre a la disposition du service de la radiodiffusion.
Bulletin officiel des P. T. T., 1931, No. 1, p. 8.

(b) 4. G eneral R ules concern ing the M ake-up of T ransm ission  System s :

P icture T ran sm ission .

Optique e t radioelectricit6, L. Bouthillon  ; Onde Elec., juillet 1925, p. 287, novembre 1926, p. 577, mars 1927, p. 97.
Quelques precedes d ’amplification des courants photoelectriques et applications k  remission des belinogrammes, 

T o u lo n ; Onde Elec., fevrier 1928.
Demiers progr£s de la transmission belinographique en France, O globlinsky ; Onde Elec., aout 1928.
Transmission des images e t fac-similes par le systeme de la Societe (International Telephone and Telegraph Labora

tories), P. L., Ginie Civil, 7 novembre 1931.

(c) 1. A pparatus : S u b scribers’ In strum en ts.

Methodes d ’essais des appareils teiephoniques. Postes d ’abonnes, microphones, recepteurs ; B. S. F. E., decembre 
1923. P- 671.

Les essais telephonometriques des appareils d ’abonnes, P. Chavasse ; B. S. F. E., mars 1928.
Mesure des intensites sonores par la methode des scintillations, F. Canac ; Journ. Phys. et Rad., fevrier 1931, p. 92.
Sur un nouveau montage de postes ci batterie locale utilisant le combind du poste tdl^phonique k  batterie centrale 

du module administratif, R. B igorgne e t P. M a rz in ; A . P .T .  T., mars 1932.
Etude d ’une nouvelle capsule microtelephonique pour combine k batterie centrale, P. M arzin ; A. P .T .  T., octobre

1932.•
Quelques considerations sur 1’evolution e t l’e ta t actuel de la technique microphonique, C havasse; A. P .T .T , .  

janvier 1933.
Amplificateur term inal pour station d ’abonn^, B. technique T. T. Suisses, f^vrier 1933.
Le poste t&ephonique S. O. S. e t de signalisation du Mattloch (route de la Furka), B. Tech. T. T. Suisses, juin 

1 9 3 3 -
Nouveau poste d ’abonne k  batterie locale, R. B igorgne e t P. M arzin ; A . P .T .  T., fevrier 1934.
Amelioration de l ’efficacitd des appareils a B. L. type 19x0 et k  B. C. type 1918 par l’emploi d ’embouchures appro- 

pri^es, C havasse ; A . P . T .  T., mai 1 9 3 4 -

(c) 2. A pparatus : Local E xchanges.

None.

(c) 3. A pparatus : T oll E xchanges.

Contribution a  la theorie du transform ateur t&ephonique, J. C arvallo e t R enau lt; A . P . T .  T., septembre 1926, 
p. 788.

PhinomSnes de resonance dans les transform ateurs t^ldphoniques, J. G ranier ; R. G. E.,  27 novembre 1926, p. 789. 
Un perfectionnement aux Emissions d ’ap p e l; R. T. T.  e t T. S. F.,  juillet 1929, p. 511.
Note sur les transform ateurs teiephoniques, P. C havasse ; B. S. F. E., novembre 1929, p. 656.
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Utilisation d ’elcments redresseurs a oxyde de cuivre pour la protection contre les chocs acoustiques, L. J . C o lle t; 
A. P .T .  T., avril 1932.

L’appel par impulsions induites sur les lignes teiephoniques equipces de translateurs, B. Tech. T. T. Suisses, fevrier 
I933-

(c) 4. A p p a ra tu s  : R e p e a te r  S ta tio n s .

Reduction de la variation de l ’intensite dans les lampes par l ’emploi de resistances en fer ; R. G. E., 24 mars 1923, 
P- 477-

L’influence de la tem perature sur les tubes thermo-ioniques, C o u rtin es  ; Onde Elec., novembre 1924, p. 521.
Les ph£nom£nes de resistance negative dans les lampes eL deux grilles ; production e t utilisation du phenom£ne, 

P. A m ye ; Onde Elec., juillet 1925, p. 297.
Construction d ’amplificateurs de puissance sans distorsion, E. W. K ellogg  ; Onde Elec., novembre 1925, p. 474, e t 

decembre 1925, p. 540.
La theorie de la lampe a 3 electrodes, par Y. D o u c e t; Q. S. T. e t Rad. Elec., octobre 1926, p, 36.
Tension de grille negative, par J. M a r c o t ; R. T. T. et T. S. F., decembre 1926, p. 970.
Influence des emissions secondaires des m etaux sur Ie fonctionnement des lampes a trois electrodes, Le B o iteux  ; 

R .G .E . ,  2 juin 1928.
Sur les amplificateurs cl resistances, J. B. P om ey  ; A. P .T .  T., octobre 1928.
L’amplificateur & lampes e t la detection des rayons corpusculaires isoles, Louis L e p r ln c e -R ln g u e t; A. P .T .  T., 

juin 1931.
Note sur les amplificateurs pour haute frequence a circuit d ’anode accorde et a  transformateur, P. M a rz in  ; Onde 

Elec., janvier 1933.
Sur les harmoniques engendres dans l ’amplification par lampes. Notion de coefficient de purete, B aran o v  ; Onde 

Elec., decembre 1933.

(d) 1. O verhead  L ines.

Utilisation de fils en alliage d’aluminium pour la construction des lignes teiephoniques, L. D a u m a rd ; A. P . T . T . ,  
novembre 1932.

Utilisation en Indochine de conducteurs teiephoniques en fils d ’aluminium cables, R e u ff le t; A . P .T .  T., novembre
1933-

(d) 2. G ables.

Une formule pratique pour la determination du diametre des fils d ’un cable souterrain destine a etre pupinise; 
A . P . T .  T., juin 1924, p. 649.

Progr^s e t e ta t actuel de la technique des lignes pupinisees, L. C ahen  ; B. S. F. E., aout 1924.
La technique de la teiephonie a grande distance par cables ; R. T. T. e t T. S. F., juin 1925, p. 430.
La fabrication et la pose des cfibles Paris-Strasbourg et Paris-Boulogne ; R. T. T. et T. S. F., novembre 1925, p. 841.
Les cables teiephoniques pour communications a longue distance, M arch ay  ; G^w. Civ., 3 et 10 juillet 1926.
Etude sur l’etablissement des canalisations teiephoniques multiples dans Paris, J. M a ille y ; A . P . T . T . ,  aout 

1926, p. 703.
La lutte contre la corrosion par les traitem ents eiectro-chimiques, M. C o u rn o t; B. S. F. E.,  1928.
Contribution k  la theorie des cables teiephoniques, a paires combinables. Etude de la diaphonie, D un an d  ; R. G. E., 

30 octobre 1926, p. 621, e t 6 novembre 1926, p. 661.
Le cable Paris-Strasbourg, G. V ia r d ; Le c£.ble Paris-Le Havre, L. C ahen  ; R. G. E., 15 janvier 1927. P- 81.
Ligne artificielle d ’equilibre pour ligne pupinisee, J . B. P o m ey  ; R. G.E.,  20 octobre 1928.
Remarque sur les mesures de desequilibre de capacite des cables teiephoniques, R. D u n an d  ; R. G. E., 20 juillet 1929.
Les bobines Pupin pour les cables sous-marins ; R. T. T. et T. S. F., juillet 1929, p. 529.
Un nouveau cable tel(5phonique Lorraine-Belgique-Allemagne ; R. T. T. et T. S. F., juin 1929, p. 421.
Le nouveau cable teiephonique Paris-Bordeaux ; Techn. Mod., 15 Octobre 1929.
L'emploi des conduites monolithes pour les canalisations teiephoniques souterraines, M. L arr6  ; A. P . T . T . ,  janvier 

193°. P- 25.
Le nouveau cable teiephonique Paris-Bordeaux, M. G a rre a u  ; A. P . T .  T., m ats 1930. P- 256.
La pose m^canique .des cables ; R. T. T. e t T. S. F., avril 1930, p. 263.
Le cable tel^phonique pupinisd, J . B. P o m ey  ; R. G. E., 3 mai 1930.
Projets de cables t^ldphoniques transatlantiques ", A .  P. T. T., mai 1930, p. 444.
Nouveau cable t£l£phonique franco-anglais ; Journ. Tlllgr., octobre 1930, p. 265.
P ro p rie ty  magnetiques des alliages de nickel, hi. B ailey ; Revue du Nickel, octobre 1930.
Ddveloppement des c&bles k grande distance en France, M. P ra c h e  ; B. S. F. E., novembre 1930, p. 1178,
Le cable tel^phonique de Paris k  B ordeaux; R. T. T.  et T. S. F., fevrier 1931, p. 120.
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La fabrication des cables souterrains a grande distance ; Le Relais, fevrier 1931, p. 29.
Experience d ’un nouveau precede de construction des conduites m ultitubulaires sans joint, M. M oine e t M. L. 

D a u m a rd  ; A .  P . T .  T., mars 1931, p. 173.
Pose du cable Bordeaux-Toulouse, L. C a h e n ; B. S. F .E . ,  avril 1931.
Les insectes perceurs du plomb ; L a  Nature,  15 juin 1931, p. 563.
Mesures faites sur le cable No. 4-5 du nouveau modele a une quarte de conducteurs pour travaux  provisoires, 

P . M a r z in ; A .  P . T .  T., decembre 1932.
Les cables teiephoniques dans la region de la Jungfrau, B. Tech. T. T. suisses, ju in  1933.
La deterioration e t la protection des gaines de plomb des cables dlectriques, N o irc le r  e t L u s s a n d ; R. G. E.,  

8 juillet 1933.
Les nouveaux types de charge Pupin pour circuits teldphoniques, H. J a n n d s  ; A . P . T .  T., novembre. 1933

(d) 3. M ixed  L in e s .

Lignes teiephoniques heterogenes, D e v a u x -C h a rb o n n e l; Lum. Elec., annee 1914 (janvier).

(e) M a in te n a n c e  a n d  S u p e rv is io n  of L in es  a n d  In s ta lla tio n s .

Circulaire relative a  la surveillance e t k  l’entretien des relais amplificateurs teiephoniques ; B. P. T. T., No. 9, mars 
1926, p. 257.

Sur l’emploi des mesures de capacite pour rechercher e t localiser les ruptures de circuits, V. P o n s ; A . P . T .  T., 
m ars 1926, p. 267.

Localisation des defauts de cables par des mesures d ’inductance a  frequence musicale, V en te  ; Ind. V. P.  e t T. A .,  
avril 1926, p. 197.

U tilisation d ’un ohmm etre industriel pour les mesures de localisation par la boucle, E. C r o u z e t ; A . P . T .  T., avril 
1926, p. 347.

Methode proposee pour la localisation des defauts sur les lignes, C h av asse  e t M o c q u a r d ; A . P . T .  T., novembre 
1926, p. 987.

Emploi d ’un plan de jonction pour la localisation des derangem ents dans les cables, P ra c h e  ; A . P. T. T., avril 1929. 
legalisation  des dcfauts d ’isolement sur les cables par la methode du double M urray ou du double Varley, H . J a n n d s  

e t L. S. S im o n  ; A . P .T .  T., juin 1932.
Sur les precedes perm ettan t de verifier le bon e ta t des cordons dans les centraux teiephoniques, R. B ig o rg n e ;

A . P . T .  T.,  ju illet 1932.
Nouveaux enregistreurs d ’impulsions, B. Tech. T. T. Suisses, fevrier 1933.
Elim ination des troubles apportes a l’exploitation des lignes tdlephoniques par les redresseurs a  vapeur de mercure, 

L. J . C o lle tt ;  A . P . T . T . ,  juin 1933.
La surveillance des courants vagabonds derives des lignes de traction dans le reseau de Paris, R. D e m o g u e ;

A .  P. T. T., octobre 1933.
Appareillage pour le controle des disques d ’appel, J . K a u fm a n n ; B. Tech. T. T. Suisses, fevrier 1934.

(f) C oex isten ce  of T e lep h o n e  a n d  T e le g ra p h  C irc u its .

La telegraphie sur cables par courants porteurs de frequences vocales (Systdme de 1’In ternational S tandard Electric 
C orporation); traduction  fran9aise d ’un article paru dans Transactions of American Institute of Electrical 
Engineers, 1925.

Telegraphie sur longs circuits bifilaires en conducteurs de p e tit d iam etre par le Systdme duplex & relais polarises de 
l ’ln ternational S tandard Electric Corporation ; traduction fran9aise d ’un article paru dans Transactions of 
American Institute of Electrical Engineers, 1925.

Le developpement des reseaux teiegraphiques prives. Les appareils modernes, Les "  start-stop ,” J . J a c o b  ; Tech.
Mod.,  13 juillet 1926, p. 417.

Systdme de telegraphie par appropriation du combine avec retour par le sol, utilise par l ’adm inistration allemande ;
voir Compte rendu AssembUe Pliniire C. C. I. ,  Paris, 1926, pp. 301 e t 302.

Systdme de telegraphie par appropriation des circuits tdlephoniques employe par l’adm inistration allemande (Systdme 
Siemens e t Halske) ; voir Compte rendu Assem ble  PUnitre C. C. I. , Paris, 1926, pp. 303 k 308.

Systdme de telegraphie a courants porteurs de frequences vocales employd par l ’adm inistration allemande (Systdme 
Siemens e t Halske) ; voir Compte rendu Assemblee PUnikre C. C. I. ,  Paris, 1926, pp. 309 a 3x5.

Note sur I'elimination des perturbations causees par les lignes exploitees au Baudot, B o y e r ;  A . P . T .  T., octobre
1928.

Emission d ’un courant telegraphique sur un c&ble pupinise, J . B. P o m e y ; R. G. E., 19 avril 1930, p. 605.
E tude de la vitesse maxim um  de transm ission d ’une liaison tdldgraphique, L. J . C o l le t ; A .  P. T. T., m ars 1930,

p. 197.
Propagation du courant tdlegraphique sur un  cSble, J . B. P o m e y ; R. G.E.,  29 aoflt 1931, p. 317.
Le potentiom dtre autom atique e t son emploi en tdlegraphie e t radio-tdldgraphie m ultiplex ; R. T. T.  e t T. S. F., 

novembre 1930, p. 803.
^ ’exploitation au tdlegraphe des cables tdlephoniques k grande distance, R, L e r o y ; A.  P,  T, T ,, septembre 1 9 3 4 -
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(g) C o -o rd in a tio n  o f R a d io  T e lep h o n y  a n d  T e lep h o n y .
Expose critique des theories de la propagation, L. B o u th i l lo n ; Onde Elec., m ai 1923, p. 275 juin 1923, p. 345. 
Perturbations solaires e t ondes electromagnetiques, L. B o u th i l lo n ; A . P . T .  T., 1923, p. 1432.
Longueur d ’onde optimum en radiocommunication, L. B o u th i l lo n ; R. G. E., 17 mai 1924, p. 914.
Note sur la modulation dans les appareils recepteurs, H . de  B e llec isze  ; Onde Elec., avril 1926.
Transmission en ondes courtes, H . C h i r i e x ; Onde Elec., ju in  1926.
Dispositif a lternant les effets du " fad in g .” Application e t consequences, H . de B ellec isze  ; Onde Elec., mars 1927. 
Dispositif antiparasite, de B e llec isze  ; Onde Elec., m ars 1927.
Influence de la nature du sol sur rem ission e t la reception radioelectriques, L. B o u th illo n  ; Onde Elec., 1927, p. 533.
Compensation des courants induits entre antennes em ettrices voisines, V illem  ; R. G. E., 24 m ars 1928.
La direction des ondes radio-eiectriques. Idees e t realisations recentes, L. B o u th i l lo n ; B. S. F. E., 1928, p. 657. 

(Analyse dans R. G. E.,  16 juin 1928, p. 1017.)
La transmission radiotelephonique par ondes courtes dirigees e t la station  d ’essais de comm unication Paris-Alger, 

R. V illem  ; R. G. E.,  16 juin  1928, p. 1043.
Liaisons radioteiephoniques a  grande distance par ondes courtes projetees, H. C h ire ix  ; B. S. F. E., juillet 1928.
Systemes fran<jais d ’adriens projecteurs pour emissions sur ondes courtes, H . C h ire ix  ; B. S. F. E.,  mai 1929.
Liaison radiotelephonique Paris-Buenos-Ayres par ondes courtes projetees, V i l l e m ; B. S. F. E., octobre 1929.
La liaison radioteiephonique Paris-Buenos-Ayres par ondes courtes projetees, R. V illem  ; A . P. T. T., janvier 1930, 

p. 62, fevrier 1930, p. 155.
La liaison radiotelephonique Paris-Buenos-Ayres par ondes courtes projetees, R. V il le m ; R. G. E., janvier 1930, 

p. 1, fevrier 1930, p. 17.
Notions generales de transmission appliquees a la Radiotelephonie, Ph. Le C o rb e il le r  e t G. V a le n s i ; Onde Elec., 

avril 1930.
Experiences-de communication radiotelephonique sur ondes tres courtes entre la Corse e t le continent, G. A.

B eau v a is  ; A . P. T. T., avril 1930.
L a liaison radiotelephonique Madrid-Buenos-Ayres, E. M. D e lo ra in e  ; Onde Elec., octobre 1930.
La liaison radioteiephonique M adrid-Buenos-Ayres; A .  P . T . T . ,  novembre 193°- 
L ’elimination des perturbations radioelectriques, M. A d a m  ; R. G. E., 11 avril 1931, p. 591-
Le systdme des communications radioteiephoniques 4 bande laterale unique applique aux ondes courtes, A.

M. R e e u z ; R. G. E.,  12 e t 19 septem bre 1931. P- *05- 
Reflecteurs e t lignes de transmission pour ondes u ltra  courtes, D a rb o rd  ; Onde Elec., fevrier 1932.
Modulation e t bandes latdrales. Relation entre la modulation en am plitude e t la modulation en frequence, H ech t ; 

Onde Elec., m ars 1932.
La diffusion teiephonique des programmes de la Radiodiffusion, M o s e r ; Journ. Tilegr., avril 1932.
Les nouveaux centres radioelectriques de Pontoise e t Noiseau, E . P i c a u l t ; R. G. E., 9 e t 16 avril 1932- 
La transmission radioteiephonique k ondes courtes a bande laterale unique e t autres systemes, E . M. D e lo ra in e ;

B. S. F. E., septem bre 1932.
I-a reception synchrone, H . de B e lle sc ize  ; Onde Elec., juin, juillet, aout I932-
Les amplificateurs pour bandes de frequences, D ro u in  ; Onde Elec., mai, juin, juillet, aout, 1932.
E tudes des regimes transitoires e t des constantes de tem ps pour les principaux circuits utilises en T. S. F., V.

R o c a rd  ; Onde Elec., septembre-octobre 1932- 
La liaison radioteiephonique par ondes tres courtes entre le continent e t la Corse, P i c a u l t ; R. G.E.,  8 octobre 1932. 
Les oscillateurs a frequence trfis elevee e t les radio-communications par ondes trcs courtes, G. G u t to n ; R. G. E ., 

17 septem bre 1932.
La liaison radiotelephonique entre la Corse e t le continent par ondes tres courtes, B ra m e l e t C le jo u lx  ; A . P. T. T., 

janvier 1933. .
Les liaisons radioelectriques a  grande distance par* ondes courtes, W illem  ; Onde Elec., novembre, decembre 1932. 
Radiodiffusion ex p e rim en ta l sur onde de 7 m. 85 k  Amsterdam, N o rd lo h n ; Onde Elec., janvier 1933- 
Dix ans de radiodiffusion, F le u ry  ; Onde Elec., novembre, decembre, 1932•
La qualitd en radiot£l<?phonie, P . D av id  ; R. G. E., 4 fevrier 1933-
L 'exploitation des communications radioteiephoniques, P i c a u l t ; Onde Elec., novembre, decembre 1932.
Les ondes de moins de 10 metres, B eau v a is  ; Onde Elec., novembre, decembre 1933-
Systeme de liaison a  m agnetrons par ondes ex tra  courtes, B. S. F. R.,  janvier, fevrier 1933 -
Contribution experim entale k  l ’etude de la propagation des ondes courtes, M a ire  ; Onde Elec., janvier 1933. '
CongrSs international d ’Electricite de 1932. T ravaux de la  9* section (phenomenes de hau te  frequence). G. G u tto n , 

P . D av id  ; R. G. E.,  3 decembre 1932. R eproduit dans A . P . T . T . ,  jum  1933.
Proprietes des gaz ionises dans les champs de haute frequence, G u tto n  , Onde Elec., fevrier 1933 -
Service radiotelephonique mobile, C. F. R., Journal Tlllgr., juin 1933-
Le cham p eiectrom agnetique k  distance (ondes courtes). Journal Tlligr.,  avril 1933.
Theorie eiem entaire du systeme de modulation m ultiple d 'une oscillation k  hau te  frequence, F a y a r d ,  Onde Elec., 

juin 1933.
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E tude du fonctionnem ent d ’un auto-oscillateur perturbe par une onde exterieure de frequence peu differente de la 
sienne, E. S u b ra  ; A . P. T. T., septembre 1933.

Liaison radiotelephonique France-Algerie, R i g a l ; A . P . T . T . ,  decembre 1933.
Le cham p electromagnetique a  distance. Ondes courtes. T. G., Journal teUgr., decembre 1932 ; reproduit dans 

A .  P . T .  T.,  decembre 1933.
Telediffusion a  programmes multiples, B. Tech. T. T. Suisses, fevrier 1934.
La protection des receptions de radiodiflfusion contre les parasites industriels, P . B a ise  ; A . P . T .  T., m ars 1934.
Perturbations apportees au service des communications radio-electriques par les lignes de distribution d ’energie. 

Ch. B ru n ia u x , R. P e t i t ; A . P . T .  T., m ars 1934.
L a suppression des troubles radioelectriques causes par le fonctionnem ent des appareils teiegraphiques Baudot,

H. S u b ra  ; A .  P . T .  T.,  mars 1934.
Liaison radiotelephonique d ’essai entre un tra in  en marche e t le reseau teiephonique, A. L a b ro u sse  e t B ecq , 

A .  P .T .  T., ju in  1934.
Recherches sur la construction de circuits pour courants de haute frequence (jusqu’a 100000 p  : s), H. Jann& s et 

P. M a r z in ; A .  P . T .  T., ju illet 1934.

(h) M e a s u re m e n ts  : M eth o d s a n d  A p p a ra tu s .

Les mesures des grandeurs electriques sous courant alternatif de frequence musicale, L. C ah en  et J . C a rv a llo ; 
Journ. Phys.,  avril 1924, p. 113.

Methodes d ’essais des appareils teiephoniques. Postes d ’abonnes, microphones, recepteurs ; B. S. F. E., decembre
1923, p. 671.

Sur un dispositif de modulometre utilisable pourle  controle des emissions radiotelegraphiques, A. B lo n d e l; Comp, 
rend. Acad. Sciences, 14 sept. 1924, p. 345.

Comment localiser l ’humiditd dans les cables ; R. T. T. e t T. S. F., aout 1924, p. 260.
Procede pour localiser les pertes a la terre dans un cable souterrain ; R. T. T.  e t T. S. F.,  decembre 1924, p. 944.
Quelques considerations d ’ordre pratique sur l'emploi du pont de W heatstone en courant alternatif, par J . C a r v a l lo ; 

R. G .E .,  28 fevrier 1925, p. 337.
Etalonnage d ’un syst£me thermo-element-galvanom£tre, A b a d ie  ; Onde Elec., avril 1925, p. 133.
Instrum ents de mesures de courants alternatifs employes en teiephonie, P. K a s p a re k  ; A . P. T. T., mai 1925, p. 461.
Appareils de mesures des courants alternatifs de faible intensite, B e th en o d  ; B. S. F. E.,  m ai 1925, p. 470.
Mesure, aux frequences teiephoniques, de la frdquence propre d ’une bobine d ’inductance (variomdtre), U n k iy a m a  

e t K o b ay asch i ; A . P. T. 7\ , vm ai 1925, p. 505.
Un nouvel oscillographe electrom agnetique a  grande sensibilite, R. D u b o is  ; R. G. E.,  20 juin 1925, p. 977.
H enrymdtres, capacimetres, tellurohmm dtres, R. B a r th d le m y  ; Ondre Elec., juin 1925, p. 419.
Sur l ’application des thermo-couples k  la mesure des courants alternatifs de frequence musicale, P. C h av asse  ; 

A .  P . T .  T., juillet 1925, p. 662.
Un nouvel oscillographe electrom agnetique e t son application aux mesures en courant alternatif, R. D u b o is  ;

A .  P . T .  T., aout 1925, p. 709.
Nouveaux appareils pour la mesure directe des resistances, frequences, differences de phases, tem peratures, etc.,

S. H eld  ; R. G. E., 10 octobre 1925, p. 611.
Nouveau frequencemdtre a  echelle trds etendue. A. C a m p b e l l ; A . P . T .  T.,  fevrier 1926, p. 166.
Perfectionnem ent aux methodes potentiom etriques utilisees en courant alternatif, A. Pagfcs ; R. G. E.,  6 mars 

1926, p. 381.
L a mesure de la diaphonie sur les circuits teldphoniques, Maria P ru d h o n  ; R. G. E.,  5 fevrier 1927, p. 205.
Sur une mdthode pour la mesure des affaiblissements, C h av asse  ; A . P . T .  T., janvier 1928.
Les essais tdlephonomdtriques des appareils d ’abonnes, P. C h av asse  ; B. S. F. E., m ars 1928.
Nouvelle methode de mesure de la resistance des prises de terre, P. M o c q u a rd  ; A . P . T .  T., decembre 1929, p. 1085.
Methode e t appareils de mesure des desdquilibres de cables tdlephoniques, R. D u n a n d  ; B. S. F. E., novembre 1929, 

p. 1213.
Les deux fonctions fondam entales du vibrom etre e t son application a l’electro-acoustique, K. K o b ay asi ; A . P .T .  T.,  

decembre 1930, p. 105.
Applications de l’electricitd a l ’etude de l ’isolement phonique des m ateriaux e t des batim ents, M. J . F. C e lle r ie r ;

B . S  F .E . ,  ju illet 1931, p. 593.
Mesure des in ten s ity  sonores par la methode des scintillations F. C an ac  ; Journ. Phys. et Rad.  fevrier 1931. p. 92.
U n dispositif simple pour la mesure des petites forces ^lectromotrices continues sans debit notable, etude de MM. J . 

G alo so  e t C o u rtin e s  ; R. T. T.  e t T . S .  F. fevrier 1931, p. 157.
Appareils etablis p a r le service d ’etudes e t de recherches techniques des P . T. T ., R . B ig o rg n e  ; B. S. F. E.,  novembre

1931-
N ote sur les bruits e t leur mesure, P. C h av asse  ; A .  P. T. T., janvier 1932.
L a mesure e t l’analyse des bruits produits p a r les machines electriques, M. P . B a ro n  ; B . S. F. E.,  novembre 1932.
E tude des bruits e t de 1’isolement phonique des m ateriaux e t des batim ents, J . P . C e l l e r ie r ; R. G. E.,  29 octobre

1932.
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Materiel transportable perm ettan t de mesurer par lecture directe les Equivalents de reference des liaisons tElEphoniques, 
R. B ig o rg n e  ; A .  P . T .  T., novembre 1932.

Compte rendu des travaux  e t recherches du Laboratoire national de Radioelectricite au cours de 1’annee 1932,
G. G u tto n ;  A . P . T .  T., m ars 1933.

La stabilisation des frequences e t leur mesure precise, D e c a u x ; Onde Elec., novembre, decembre 1932.
Sur la definition e t la mesure de la resistance d ’une prise de terre, R. B ig o rg n e  e t P. M a rz in  ; A . P . T .  T., avril 1933.
La localisation des ruptures des cables sous-marins par des mesures au faux zero, M. B a y a rd  ; A .  P . T .  T., ju in  1933.
Methodes electriques de production e t de mesure des frequences musicales, P . N ico la s  ; Revue d' acoustique, mars 

*933-
Methodes subjectives e t mesures des bruits, P. B a r o n ; Revue d ’acoustique, mars 1933.
Controleur de modulation S. F. R., Bulletin S. F. R.,  ju in  1933.
Bruits en teiephonie, leur effet perturbateur e t leur mesure, Journ. Tdlegr., juillet 1933.
Les mesures radioelectriques au Laboratoire national de Radioelectricite, A .  P. T. T., juillet, aout, septembre, 

novembre 1933.
CapacimEtre phonique a  lecture directe, M. D u re p a ire  ; R. G. E., 15 juillet 1933.
Nouveau dispositif de suspensions magnetiques pour appareils de mesure electriques, Technique moderne, juillet 1933.
Nouvel ondemetre de precision pour ondes courtes, B. K le e b in d e r ; Radio-amateur, aout 1933.
Detection de phenomenes simultanes par dispositifs a  lampes triodes, L. L e p r in c e -R in g u e t; A . P. T. T„ janvier

1934-
Sur la mesure de la sonoritE e t de l’isolement acoustique, P. C h av asse  ; A . P. T. T., janvier 1934.
T ravaux e t Recherches du Laboratoire national de RadioelectricitE au cours de 1’annee 1933, G. G u tto n  ; A . P. T. T., 

fEvrier 1934.
Appareils pour la mesure objective e t analyse des bruits (sonometres), A . P . T .  T., mars, avril 1934.
MEthode de m esure des tensions statiques a partir de 0.1 volt a l’aide d ’un appareil transportable n ’u tilisant q u ’un 

voltm etre comme appareii de mesure, H . S u b ra  ; A .  P . T . T . ,  septembre 1933-
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