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Yngve Rapp - A Memoir 
C.Jacobaeus 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden 

As we all know, Yngve Rapp died on Harch 12, 1976. He was 
then 72 years of age. 

Yngve Rapp was associated with L.M. Ericsson during the 
whole of his active life. He joined the telephone 
operating company in Naples in 1927. At the beginning of 
1928 he moved to Smyrna (Izmir), where he became Technical 
Manager somewhat later. During the years 1931-32 he was 
in charge of the line construction work in Athens. He 
returned to Izmir on November I, 1932, now as president of 
its telephone operating company. From 1939 onward Rapp 
was stationed in Stockholm in the Telephone Operations 
Department. On October I, 1950, he was transferred to the 
Management Staff Department, Sales, and became Vice 
President in 1954. From 1958 onward he reported to the 
Chief Technical Officer, working on matters within the 
technological and scientific fields. 

Yngve Rapp's work was concerned almost exclusively with 
the planning and construction of telephone networks. He 
had a very strong economic bent, and almost all of his 
publications deal with questions of how administrations 
can minimize their investments. It was his work during 
the thirties and forties which provided the foundation 
for his later scientific production. It became clear to 
him in his practical work on line construction that 
economy was of paramount importance, particularly as at 
least 50 per cent of the investments in a telephone 
system are for line plant. Rapp became conscious also 
of the significance of long-term planning for economy. 
Sound investments are essential, as capital costs are the 
main expenditure item for administrations. 

The first of Rapp's publications, from 1939, "Economic 
stages of extension of a telephone network", dealt with 
a number of problems to which he later returned in 
greater detail on several occasions. One of them, as the 
title indicates, was the economic intervals in extension 
of telephone plant, e.g. how frequently should the cables 
in a network be extended. Another was how to compare 
alternative investments with different lengths of life. 
He treated these problems by means of the present-value 
method. We now consider this method self-evident, hut it 
was not so well known in telephone plant calculations when 
Rapp started to use it. He also wrote several papers on 
the present-value method, without special reference to 
telephony applications, in various journals during the 
forties. 

The discoveries Rapp made through practical work on line 
construction in Naples, Athens and Izmir were the sources 
on which he drew in his doctoral thesis, "The economic 
optimum in urhan telephone network problems". In this he 
arrives at a happy combination of theory and practice. 
The thesis is in three parts. The first deals with local 
line plant provisioning in an exchange area, based on 
t.M. Ericsson's network layout system. The network 
consists of primary cables running to division cabinets, 
from which secondary cables run to distribution points, 
and thence distribution lines to the suhscrihers. After 
going through the procedure of network planning, he 
considers the question of how large the distribution 
areas should be, and also their shape. He discusses the 
question of the location of division cabinets and the 
size of the areas to be served by them. He then gives 
some examples of equalization lines between division 
cabinets. The section concludes with a discussion of 
economic stages of extension for different parts of the 
urban network. 
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The second part of the thesis deals with multi-exchange 
areas. Rapp states that the prohlem is similar to that 
considered in the first part. But it is more complicated, 
as the numher of variables is much larger. Apart from . 
the numher and locations of the exchanges. it is 
necessary to determine the conductor dimensions in the 
local and junction cahles anrl how the junction routes are 
to he arranged. Rapp refrains from treating the problem 
in one context in its entire hreadth, but instead 
proceeds from certain simplified assumptions an!1 then 
takes liP the sllb-problems one by one. He first determines 
the cahle diameters having regard to transmission 
conditions and economy. lie also deals with the question 
of different diameters in cahle rllns. He investigates 
the conditions applying to loaded cables. I~ then goes 
on to determine the numher of exchanges Rnd their 
location. 

The third part is entitled "The liT system - a new system 
of local line plant provision". IIere he describes 
methods for further illlprovement of the economy of local 
line plant by means of a partially new arrangement of 
the network. using equalization lines between the 
distribution points. lie also achieves better IItilization 
of the equipment by placing feed points and feed cables 
in the primary network. 

Rapp's thesis is a work of very high class. Practical 
engineering skill and mathematics are comhined to produce 
an eminent result. It may be said that in this work Rapp 
solved the main plant provisioning problems in urban 
networks. The concepts of the lIT system have had a great 
influence on the development of line construction • 
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After an interval of 10 years when he was engaged on other 
assignments. Rapp published i n 1961 "Extension of tele
phone plant with regard to the value of subscribers' 
time". Here he deals with the question of accessibility 
of and intelligibility on telephone circuits from the 
aspect of the inconvenience experienced by subscribers. 
evaluated in monetary terms as a result of insufficiency 
in either of these respects. This evaluation is made by 
estimating the time lost by subscribers owing to 
congestion of switches and to unsatisfactory transmission 
on circuits and by ascribing a value to the time so lost. 
From this starting point the number of switches of traffic 
routes and the diameter of conductors in suhscribers' 
cables can be determined so that the sum of the plant 
cost and of the economic value of the inconvenience to 
subscribers is as small as possible. 

The starting point for this study must be considered 
interesting. In practice. however. the method proves to 
be somewhat inexact and the study may be regarded as a 
contrihution to the discussion. hardly more. 

In a number of papers during the period 1962-1973 Rapp 
dealt with more profound problems which he had worked on 
earlier. He had now refined his mathematical models. 
He found in the computer. furthermore. a tool which opened 
up new possibi li ties. The computer soon became his 
standard aid. 

Rapp undertook the task of systematically going through 
all prohlems relating to the planning of urhan networks. 

lIis "Calculation of traffic distributions in multi
exchange networks" proceeds from different assumptions 
concerning the community of interest between exchanges 
and then uses matrix algebra for dealing with the changes 
in traffic resulting from a change in the network plan. 

In "Planning of exchange locations and boundaries in 
multi-exchange networks" Rapp uses to some extent the 
results of his preceding study. He first investigates 
simple cases such as the location of an exchange when 
there is only one exchange, and the determination of the 
boundary between two exchanges with fixed locations; 
also the locations of two exchanges when the boundary 
between them is known. Finally he considers the general 
case indicated in the title. Here he works with an 
iterative process with successive approximations 
starting from an empirical first network plan. The 
solution of this prohlem was made possible by use of a 
computer. 

"Planning of junction network in a multi-exchange area" 
presents methods for planning of large urban networks 
(~1etropolitan Areas). lie starts with the case of 
rerouted traffic. i.e. alternative routes. He calculates 
the minimum cost for such an arrangement. The result is 
then used to deal with the general case. I~ takes into 
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consideration all factors which may affect the results, 
such as the existing network. where transit centres should 
be placed, which exchanges should be served by each 
transit centre. the transmission plan, etc. The methods 
of this study have been used in several metropolitan 
areas. The study has since been supplemented by Rapp and 
others by. for instance, the economic choice between 
different types of transmission media. ITU also uses 
computer programs based on Rapp's work in its consultancy 
service to developing countries. 

In "Planning of junction network with non-coincident busy 
hours" Rapp studies plant provisioning in a network 
offered traffic with different busy hours. He presents 
rules for the construction of networks of this type. A 
finding of particular value is that the traffic conditions 
make a network of this type more sensitive to overload. 

Nearly all of Rapp's work has a techno-economic foundation. 
The basis is always the practical technique. Owing to his 
realistic attitude he is always on firm ground. One can 
be sure that his results can be translated into reality. 
The mathematical reasoning is always clear. lie proceeds 
very logically. one may even say pedagogically. It 
appears as if he drives every study as far as is possible 
having regard to the mathematical and computational 
apparatus available. He also goes as far as is reasonable 
having regard to the quality that may be expected of the 
input data. The results he achieved have often been 
fundamental for subsequent developments. Rapp indicated 
solutions of several major problems in network planning 
and construction. He acquired a place of rank among 
researchers in this field, and it is pr'obable that his 
name will live on among network planners for a long time 
to come. 

Many of those present today have met Yngve Rapp at 
earlier congresses. Several have undoubtedly exchanged 
thoughts with him inside or outside his speciality. We 
all had the impression, I am sure. that Yngve had 
interests extending far beyond technology and science. 
He had a very all-round knowledge, including impressive 
linguistic abilities. He spoke Swedish, German, English. 
French and Italian and could make himself understood in 
Spanish. Greek and Turkish. 

He al so had a pedagogical ability. He thus became a 
successful consultant and was a popular lecturer. lie 
had a large measure of humour and sympathy. Relations 
with him. therefore. always had a human stamp. We. his 
colleagues, not only feel respect for his achievement. 
we miss him as a friend and comrade. 
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