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Mr. Charles PI. Mapes, Assistant Chief Engineer of the American 
~elephone and Telegraph Company, was born on 14 March 1901 a t  Spring 
V a l l e y ,  New York. He was graduated from Massachusetts I n s t i t u t e  of 
Technology i n  1923. He joined the American Telephone and Telegrqh  
Company the  same year and f o r  13 years was concerned with the  pro- 
vision and maintenance of central  o f f i ce  and s ta t ion  equipment and 
with re la ted  work i n  connection w i t h  buildings. After three years 
with the Bell Telephone Company of Pennsylvania as general plant  super- 
visor  he returned t o  the American Telephcme and Telegraph Company as 
najntenan ce engineer i n  the Operatian and Ehgineering Deparknent. World 
Irdar I1 required his services i n  coordinating Bell  System's a c t i v i t i e s  
with the various Government agencies involved i n  the allocation of materi- 
als and the construction of cmunica t ions  f a c i l i t i e s .  After Norld Var 
11 he was appointed systems engineer i n  charge of long-range planning and 
l a t e r  held the  posit ions of p lan t  extension engineer and transmission 
Engineer. In January 1951 he was appointed defense a c t i v i t i e s  engineer, 
coordinating a c t i v i t i e s  re la t ing  t o  the  national defense, and held t h a t  
posit ion u n t i l  h i s  present appointment i n  July of 1952. 



C I V I L  TEX33C~UNICA'i'IONS 

3 I"iarch 1994 

COLONEL PRICE: General Greeley, gentlemen: This morning PJe take 
up the subject of " C i v i l  ~eleco&ications,~t another of the public 
services which have become a v i t a l  part i n  our economy. 1,Wcle advances 
i n  telecommunications have been in most cases almost fan tas t ic ,  they 
have come so regularly t h a t  we take them a s  a matter of course. 

This morning it is  a pleasure t o  welcme again t o  the Industr ia l  
College W. Chmles M. Mapes, Assistant Chief Engineer of the American 
Telephone and Telegraph Company, who w i l l  bring us  up t o  date  on the 
s t a t u s  of the science and art of cormrmnications. 

Mr .  Mapes. 

YA. M B P E S :  Thank you, Colonel Price. Good morning, gentlemen. 
It is a great  pleasure t o  be here again and t o  t e l l  you a l i t t l e  soine- 
Cling about the c i v i l  communications job irl this country and sonetlning 
about how it fits i n  with the military job together with po-bmtial i t ies  
f o r  the future. 

Tne communications job i n  t h i s  country is hairulled by foU grotips 
of cmpmies.  The telephone comnmnications, both domestic and in ter -  
national, are handled by Lhe Bell System. This system is a grouping 
of about 20 companies plus a second group which is comprised of Inde- 
pendent telephone companies, of which there are something between- 
5,000 and 5,500. These l a t t e r  a re  generally the smaller c q a n i e s ,  
dVlzough tney handle some of the l a rge r  c i t i e s  as well, which operate 
in the si7mller communities. AJJ- of the c i t i e s  and towns of these com- 
panies are  completely interconnected with tne Bell System. These two 
grou;?s of companies dlso o f fe r  t c l e type~mi te r  services f o r  record coni- 
mmications. 

The t h i r d  group handling d a m s t i c  communicatims is  Western Union 
which does the public telegraph business and a lso  offers  private-line 
telegraph and teletypewriter service. 

The fourth group of can-panies does the internationd. record busi- 
ness. The Western Union, the k d i o  C o ~ o r a t i o n ,  American Cable and 
Radio, Press Wireless and others a re  i n  t h i s  group. They do the s ignal  
o r  telegraphic type of ca-nrmnications with the r e s t  of the world. 

I thought maybe first we might look a t  some s t a t i s t i c s  which cover 
the general telephone s i tua t ion  i n  America. 



Table 1 t e l l s  u s  a l i t t l e  a s  to the present s i tua t ion  as campared 
t o  1951 which was  the f i r s t  year in which we talked to  t h i s  group. The 
changes since 1951 a re  of some interest .  For example, the number of 
telephones i n  service was about 43 million ia 1951; we now have about 
50 million. About b million of these a re  operated by the  Bell System 
and about 9 million a r e  run by the 5,500 Independent companies. This 
represents about 60 percent of the world telephones. The actual popu- 
l a t i o n  in t h i s  country is about 6 percent. 

Table 1. S t a t i s t i c s  on telephone s i tua t ion  in America 

199 Todas 

Number of telephones in service i n  U. S. 

Percent of world telephones 

Percent of world population 

Total telephone c a l l s  per average day 

Toll telephone c a l l s  f o r  average day 

Percent telephones t h a t  a r e  d i a l  

Percent t o l l  calls dialed by operators 
(d i r ec t ly  t o  called texephone) 

Niles of telephone pr ivate  l i n e s  

Miles of teletypewriter pr ivate  l i n e s  

One-way channel miles 
Broad band coaxial 
Broad band radio relay 

43 million 

60 

6 

170 million 

6.2 

76 

33 

1 

50 mill ion 

60 

6 

186 million 

6.6 

The t o t a l  telephone c a l l s  per  average day--that is, tine number of 
tirnes people pick up the telephone and talk-were about 170 million in 
1951 and 186 million now. The t o l l  telephone ca l l s  were about 6.2 mil- 
l i o n  per  day i n  1951 and have gone up t o  6.6 million. As  the metropol- 
i t a n  areas grow--the Washington area, f o r  example--more of the ca l l s  
a re  classed a s  local ,  since you can c a l l  t o  your neighboring community 
without paying a t o l l  charge. So t h i s  increase is not actual ly  as 
great in  f igures  a s  it is in numbers of calls. 



The percent of telephones tha t  w e  dial--that is, on our local  
d i a l  systems-has gone up 81. Our objective i s  t o  get to 100 percent. 
The percent of t o l l  ca l l s  dialed by operators d i~ect l -y  t o  the called 
telephone-you have tha t  here in  Washington--has gone up from 33 to 48 
percent. Again, our objective is t o  put the wnole network on a dial 
basis. 

The miles of telephone private liiled i n  which the military are very 
much interested have gone up from 650,000 miles to  1.5 mill-ion, tie w i l l  
see a l i t t l e  more about that  later. The teletypewriter private l ines  have 
gone from 3.1 million t o  4 million. 

Then we have what $re ca l l  the broad-band channel facilities which 
handle the television network service in the country, as well as telephone 
message requirements where the concentration of calls, that  is, Yne 
t r a f f i c  volume, is  very heavy. Underground cable providing broad-band 
coaxid f a c i l i t i e s  has gone up from 46,000 channel miles ta 68,000. Then 
therets the radio relay, which no doubt many of you have seen as you 
drive through the country. These f ac i l i t i e s  have increased from 10,200 
t o  64,000 channel miles. 

That gives you a general picture of the telephone situation. Xext 
I would l i k e  t o  ta lk  about the Bell System par t  of the coi~nunications job. 

Chart 1, page 4.--1n the Bell System, as is shown on th i s  chart, we 
are organized with the American Telephone and Telegraph Company, having 
a general s taf f ,  of which I am a member, in  New York City. This staff 
coordinates the act iv i t ies  of a l l  the r e s t  of the Bell Systexl, I n  New 
York also is the headquarters of the Long Lines Department which handles 
the interstate business. They operate and own the lines, cables, and other 
plant oshich provides circuits  between the various States. They, of course, 
work closely with the respective telephone companies-the Chesapeake and 
Potomac, the Southern Bell, the Pacific Companies, and so on, and with 
the indegendent companies to  provide long-distance service,, 

Then we have two other groups i n  the Bell organization, one of which 
is the Western Electric Company, which handles the manufacturing, purchas- 
ing, distributing, and the central office instal lat ion work fo r  the System. 
Western does substantially all of the purchasing for  the System and the 
manufacturing of most of the s t r i c t l y  telephone equipment. The various 
companies constract thei r  own buildings and buy thei r  own building makerials, 
Long experience vi th  th is  arrangement has proven it to  be a sound procedure 
both from the service and economic standpoints. 

Another organization i s  the Bell Telephone Laboratories which handles 
the research and development job. We will talk a l i t t l e  more about that  
group la ter .  



ORGANIZATION OF THE BELL SYSTEM 

I WESTERN ELECTRIC COMPANY 
MANUFACTURING 
PURCHASING 
DISTRIBUTING 
CENTRAL OFFICE INSTALLATION 

BELL TELEPHONE LABORATORIES 
RESEARCH 
DEVELOPMENT 

OPERATING TELEPHONE COMPANIES 
PROVIDE TELEPHONE SERVICES AND FACILITIES WITHIN 
THEIR RESPECTIVE TERRITORIES. 



Shown down in the lower bracket are the operating telephone 
companies tha t  do the job with which you are most familiar md 
which you encounter in making your day-to-day telephone conversa,- 
tions. There are about 20 of these companies in the B e l l  Systeni. 

Table 2 shows the plant i n v e s - h a t  of the operating companies 
which amounts t o  about l l .9  bi l l ion dollzrs. The Long Lines accounts 
f o r  about 1.15 billion. The Uestern Electric Conrpany is about 400 
million. Testern has factories in many States east  of the &lississippi. 
Eajor plants are located i n  Nassachusetts, New Jersey, Pennsy?.vania, 
New York, Illinous, Maryland, and down in North Carolina, These 
factories are part  of the Bell System, The Bell Laboratories has about 
5O-miLlion dollars invested in research faci l i t ies ,  buildings, and so on. 

I made a guess of what the independent companies had in, the way of 
investment and what thei r  manufacturers had, These figures are not 
published and probably mount to another 2 bi l l ion dollars. The whole 
telephone communicaticn job, then, amounts to about 15 or  16 bil l ion 
dollars. 

Table 2. Plant investment 

i illi ions of dollars) 

Bell System 

Operating companies L1,900 

Long Lines Department 
( in ters ta te)  

Western Electric Company 

B e l l  Telephone Laboratories 

Independent Telephone Companies 

Operating companies 2,000 

I4anuf acturers 100 

Chart 2, page 6. --Speaking of the Bell Laboratories, I thought you 
would be interested to  get from th i s  chart a picture of the work they 
do for  the B e l l  System, as  well as the work that  is being dme fo r  the 
military forces. The military job comprises such things as guided m i s -  
s i les ,  of which NIKE is one, telephone instruments f o r  the actual com- 
bat job i n  the Army, and numbers of other projects. 





The t o t a l  manpower, which is  currently running around :?,000, is  
presently divided about equally between the Bell System and military 
projects. You can see tha t  the military has come up very subslantially 
since Korea. We think that  is good but we also fee l  %ha% too large an 
allocation of ef for t  to  military work now would not be i n  the in teres t  
of the country should the situation become more c r i t i ca l ,  Generally 
the military people have come to the Laboratories and said, "This is a 
job that only you can do," and we are very happy to  accept that  kind of 
job. We are just as happy not to take jobs that  some other organization 
can do as well or  better, because we have a tremendous prob:lem in the 
Bell System keeping ourselves moving ahead i n  research and development 
i n  the peacetime comnulications fields. 

The t ransi tor  i s  a peacetime job which the laboratories have devel- 
oped and which i s  going to be of tremendous in teres t  and use in the military' 
as well as the civilian job. We want t o  keep ahead w i t h  that  kind of devel- 
ofment. 

Chart 3, page 8,--This chart shows the program of the 'idestern ELectric 
Company. Y o u  can see in  black the Bell System sales; in gray, the military; 
and on top, sales to  others. You can see, of course, how in the years of 
1942, 1943, and 1 9 4  Western devoted most of i t s  capacity to  the military 
Job. A s  we got out of the war, Vestern went back t o  produchg equipment 
f o r  the System which was very badly needed due t o  wartime restr ict ions that  
prevented taking care of normal telephone service requirements, You can 
a L l  probably remember trouble in getting telephone service a f t e r  the war. 
We pitched in and put in  a tremendous amount of plant, as you can see 
from the qu'antities we bought from Western. 

af ter  Korea the military orders again expanded substantially and this 
i s  the current picture. I n  1954 I guess you would say there is a half- 
bi l l ion dollars that  Western is providing fo r  the military. Here again 
these are the jobs that  Western, with i ts cmunications background, can 
do as we11 as o r  better  than most other industrial concerns in the country* 

Chart 4, page 90- -~h i s  chart represents the t o l l  routes that  are 
today available a l l  over the country. These are the principal t o l l  routes 
and do not include thousands of other connecting links. I guess maybe 
I jumped to t o l l  a l i t t l e  before t e l l ing  you tha t  L am not' going t o  spend 
any time talking about local  service as such. This i s  jus t  taken as a 
matter of course and you are a l l  familiar with what we have to offer here. 
But the toll job is not quite so f m i l i a r  to  people generally. I am only 
going to  t r y  t o  present a general impression of what is available. Where 
you.see the shaded par t  the route is radio relay. It represents the 
channel d e s  shown on a previous chart. Black i s  fo r  coaxial cable. A 
black narrower l i n e  is the other cables and open-wire l ines  that  feed 
the principdl outlets  i n  the country, 





CHART 4 

PRINCIPAL TOLL ROUTES OF THE BELL SYSTEM AND CONNECTING COMPANIES 

- ARROW A 1  END OF RDUTE I N D I C A T E S  T H A I  
ROUTE I S  I I K N D E D  I 



Chart 5 ,  +.ge U.--It shows some d e t a i l  on quant i t ies  of c i r -  
cu i t s  i n  service. 1% is  of very much in t e res t  when the country is 
i n  trouble ' t o  know how rnuch you have. For example, taking the four 
routes t h a t g o  from East to West, there a re  something l i k e  3,600 
c i r cu i t s  &panning the continent i n  these routes. When you get down 
i n t o  the Tore densely populated loca l i t i e s ,  f o r  example, Washing-ton 
t o  Philadelphia, there a re  c i r cu i t s  of sonewhere around 6,000 in 
t h a t  route, 

'men I say "routetf I don't mean tha t  they a l l  go i n  one trench, 
Our objective i s  t o  diversify t o  the extent t h a t  we can prac t ica l ly  
do it. Our feel ing i s  t h a t  the r ea l  protection i n  cmlunications 
is diversi ty  and we are  making every e f f o r t  t o  gain tha t  protection 
wherever we can. For example, we are  putting a new major d i a l  switch- 
ing system f o r  long distance outside New York City, about- 20 miles o r  
so, in White Plains. In Nashington here we have done a number of 
things. A s  a matter of f a c t  we have three off ices  here which have 
t o l l  f ac i l - i t ies  outside the Idashington center. On the average I ~1~csuld 
say they are  s i x  to  eight  miles outside the Washington center. These 
off ices  are  not  standby of f ices  at all. They a re  working every day 
handling t ra f f ic .  So there 's  no worry about activating these f a c i l i t i e s  
in case we get into trouble i n  the l!ashington center. 

Chart 6, page 12. --This chart shows our overseas telephone cbxu i t s .  
These a re  our radio channels frm a center around New York-it is  not 
actual ly  in Rew York City--to the East; and from a center around Kiami, 
down t o  the South; and frw a center around San Francisco, t o  the West; 
and one from Seat t le  t o  tize North. There are about 150 d i rec t  radio 
c i r cu i t s  shown* They interconnect with other locations on the  various 
European, African,, and Asiatic Continents by wire lines. We have con- 
munication t o  ~ ~ O S C O W ,  and t o  mny of the other c i t i e s  around the world 
t h a t  a re  reasonably interest ing today, 

The radio f a c i l i t i e s  a re  not completely reliable.  They use the lower 
part  of the frequency spectrum and no matter what we have been able t o  do 
i n  the way of design, power, and location of our transmitters and receivers, 
we cannot maintain continuous communications, Consequently, some years 
ago we decided we had to put a cable across the  Atlantic t h a t  you can 
t a l k  on. There a re  a substant ial  number of cables available now tha t  you 
can signal on--take the telegraph type of signal. But when you come t o  
tr=smitting voice, you get  i n to  considerable additional technical dif- 
f i cu l t i e s .  Meveytneless, we decided we had t o  do it, I think you might 
be interested in our present plans i n  t h i s  connection, 

Chart 7, page 13,--As shown on t h i s  chart  we plan t o  place a cable 
from Oban in Scotland i n  the Br i t i sh  Isles to Newfoundland, down t o  Xova 
Scotia, and p rodde  radio on into Portland in the United States. The 
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IPPED iNTERClTY TELEPHONE CIRCUIT FAClLlTl ES ON CERTAIN PRINCIPAL TOLL ROUTES 
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BELL SYSTEM OVERSEAS TELEPHONE SERVICE 1-1 
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plan is t o  l a y  two cables, one cable in each direction, We can transmit 
be t t e r  with l e s s  d i f f i cu l ty  if we send i n  one direction in one cable and 
in the other  direction in another cable. These cables a re  what we c a l l  
single coaxial. There is  a single so l id  conductor covered by insulation 
and an outer copper tube t o  provide the two conductors required f o r  an 
e l ec t r i ca l  c i rcui t .  T h i s  coaxial u n i t  i s  fxrtiier covered 'oy sui table  
arraor wire and insulation. The cables a re  about an inch in diameter out 
i n  ~nidocean and substant ial ly  heavier-two, two and one-half, o r  three 
inches--close t o  the shoreline where you are  apt  t o  ge t  fouling from 
anchors and other hazards of tha t  chwacter. 

ELectronic gear i s  necessary i n  these cables t o  provide sui table  
amplification of the voice currents. There has to be one of these units,  
cal led repeaters, about every 30 o r  40 miles. The repeater consis-ts of 
three vamm tubes and other electronic devices. It has t o  go down and 
stay f o r  a long time since it would be extremely d i f f i c u l t  t o  bring it 
~p to change the vacuum tubes, Consequently, the design of the three 
tubes has been done with great care and has been t r i e d  over the l a s t  1 0  
years i n  the laboratory and in an ins ta l la t ion  from Key West to Havana, 
3;e are  anticipating tinat when the cable goes do7m, it w i l l  be there f o r  
a t  l e a s t  20 years without fur ther  attention. 

You will notice tha t  the two cables change to one a t  Newfoundland. 
T h i s  whole project  i s  a jo in t  endeavor between the Br i t i sh  Post Office, 
the Canadian communications people, and ourselves--the Bell System. 
Actually, t h i s  par t icu lar  piece is going t o  be of Br i t i sh  design, and 
then from Xova Scotia on it w i l l  be the micro:mve radio t h a t  we saw in one 
of the other charts. The tot=% project  will cost about 35 rnUion  dol larsI  
lde hope to s t a r t  laying the f i r s t  cable next year and the second cable 
ir the year following, with service sonlewhere around the end of 1956. 
The ini t ial  cable will handle 36 telephone conversations a f t e r  the cut- 
over, I& are  hoping, by changes i n  tne design of tenninal equipment, 
t o  increase t h i s  figure, 

The next thing I would l i k e  t o  t e l l  you a l i t t l e  about is what we 
have t o  se l l ,  other than j u s t  ordinary loca l  and long-distance telephone 
service. We rea l ly  s e l l  space. That s m d s  funny, but we r ea l ly  do. 
mat we s e l l  in the way of private-line f a c i l i t i e s  i s  frequency space, 
and chart 8 I think w i l l  i l l u s t r a t e  what I mean. 

Table 3, page 15.-+ignals over e l ec t r i ca l  c i r cu i t s  can be classi-  
f i e d  by the number of t ines  per second the current i s  tlontt o r  UofF' 
(d. c. s ignd ing)  o r  by the  number of changes in direction of flow per  
second (a. c. signaling). The greater  aiiount of information you want t o  
put over a c i r c u i t  in a given time the more "cycles't per second you must 
trammit. Each of the uses of private-line service has been c lass i f ied  
according t o  the cycles per  second (band width) it requires, You take 
the  ordinary teletypewriter c i rcu i t - i t  requires only 100 cycles. You 



can think of it as about the  lower two octaves on your piano. A n  ordinary 
telephone conversation requires about 2,800 cycles. The radio broadcast- 
ing industry uses frequencies of 3,500 to 5,000 cycles. To get music of 
the better  quality than an ordinary radio program, they would use 8,000 
cycles and 15,000 cycles. There is very l i t t l e  use fo r  these wider bands 
at  the present time. 

Table 3. Private-line channels 

Approximate Type of 
Typical monthly 
interexchange 

band width service fo r  which line ch~ge -do l l~a r s  
cycles per sec. channel is suited per a i r l ine  m i l e  

Telegraph, teletypewriter, 
D-C telemetering 1.50 

2,800 Full period telephone 3.00 

3 t!m Minimum quality program 4.00 

W O O  Medium quality program 6.00 

8,000 High quality program 8.00 

15,000 High quality progran 10.00 

4,OOO,OOO Present standard video 35 00 

High definition video - Under developinent 

Then comes television. Television requires band width of 4 million 
cycles t o  get the picture back and forth across the country. The B e l l  
System is ready t o  go to  8 and 10 million cycles if the need should 
develop. I f  any military projects should come along that  need a band 
width of that  kind, we would be ready to  do it. I have no kncwledge 
that  there are any at present since most of the military requiranents 
are down in the lower ranges. 

A s  t o  cost--100 cycles f o r  a teletypewriter is only about a dollar 
and one-half per a i r l ine  mile per month. Ibxnning down the figures on 
the chart, 2,800 cycles is about three dollars; 5,000 cycles, which is 
the greater part of the broadcasting job, runs about s ix  dollars. Video 
runs about 35 dollars. 

There are some additional charges f o r  the station connections where 
the studio o r  transmitter drops off. I know you are probably going to  ask 



me la ter ,  what about color? Color win go over exactlv the same 4-mil- 
lion-cycle band as black and white but it requires considerably more 
attention and the design of addition&. electrbnic gear t o  transmit the 
color signal from one enci .tfo the other. The ra te  will be higher h t  it 
has not yet been filed. 

That roughly i s  what we have to  sell in the w a y  of private-line 
service. Perhaps you would l i ke  t o  see a l i t t l e  of what the military i s  
using today in th i s  category. Table 4 shows a to ta l  of roughly 38 million 
interci ty telephone c i rcui t  miles* Currently the military uses about 
580,000 of those, or 1.5 percent--in other words, a rather mall usage, 
under existing conditions. But  there is a tremendous reservoir, in case 
you need more. 

Table 4' Private-iline in terc i ty  telephone c i rcui t  miles 

appromate 
usage Percent 

Total by military military 

Interci ty telephone 
c i rcui t  railes 38,000,000 580,000 1*5 

Interci ty telegraph 
c i rcui t  miles 8,k~,ooO 300,000 3.6 

Total telephones ~0,000,000 400,000 0.8 

Total teletypewriters 73, m l  7,200 9.9 

The to ta l  telegraph c i rcui t  miles are about 8.4 million, of which 
you are using about 300,000, o r  3.6 percent. !The to ta l  telephones are 
about 50 million, the military using 400,000, or  f our-fifths of 1 percent* 
In teletypewriters, we have instal led about 73,000. The military is  us- 
ing about 7,200, or  10 percent. Perhaps you would be interested i n  some 
of the military groups that  are using these faci l i t ies .  

Table 5, page 17.--The Air Defense Command has about 132,5;00 telephone 
c i rcui t  miles and 27,200 teletypewriter miles. I would l i ke  t o  cal l  your 
attention t o  the word 1tengineered.t' The military, of course, particularly 
the Air Force, does not need circuits  all the time for its general admin- 
i s t ra t ive  business--but i f  trouble develops, it is going to need a trernen- 
dous increase in mileage very quickly. Me have s e t  up with the military 
arrangements whereby it can ca l l  us and s2y, nPut up networks A, B, and C" 
and we will take the circuits  out of the regular message layoat hook 
them up as networks A, B, and C. Our objective i s  to get that  done within 
one hour. We haven't quite accomplished th is  yet  in t e s t  exercises but are 



getting mighty close. The has 25,000 niles of telephone circuits  
and 48,000 miles f o r  teletypewriters, The Wavy has 1,000 for  telephone 
and 22,800 fo r  teletypewriters. The Federal C i v i l  Defense Admi.?istxation 
has the warning network--that is, the network that  s t a r t s  a t  the A i r  
Defense Corrimmd and spreads out the warnings. They are using quite a l o t  
of the private-line telephone circuits  t o  do this. CAA, of course, is  
&so using private-line networks t o  run the a i r  business. 

Table 5. Principal military and related private-line networks 

A p p r o x i m i 5  
in terc i ty  circuit  nileages 

N e twork telephone teletypera-iter 

A i r  Defense Command 
Full t ine  
Engineered 

U. S. Air Force (other) 84,100 

U. S. Navy 1,000 22,800 

C i v i l  Aercnautics Administration 71,700 75,800 

Chart 8, page 18,--I am not going t o  t ry  t o  confuse you w i t h  this 
char% but the Air Defense Command has to connect to so m m y  places that  
it is a real  problem. This i s  merely a sckrematic of the kind of locations 
they have t o  interconnect. The Air Defense Command is  the main center 
of the various a i r  defense forces. The A i r  Defense Control Center, which 
is one of the key points i n  deciding the character of an enemy attack, is 
fed by the Air Defense Direction Center which has radar and all the other 
necessary gear t o  detect incaning planes. A l l  of these have t o  be con- 
nected t o  so many things--the ground observation corps, the military (~avg 
and AT) l iaison locations, and to C@?%RBD control points. C6JFJiRAD is 
the arrangement whereby radio broadcasting stations are put on one of two 
frequencies as soon as there is evidence of trouble in order. t o  prevent 
attacking planes from "homing" on a c i ty  by i t s  broadcast transmitters. 
The stations go on 640 KC o r  1240 KC and stay there and broadcast whatever 
the local  c iv i l  or  military forces want them to broadcast f o r  tha t  period, 

Chart 9 ,  page, 19.--This chart shows the general complexity of the A i r  
Defense Command instal lat ions today. They are scattered all over the country. 
The dots merely indicate the locations which are instal lat ions of the Air 
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Defense Command prjmzr53.y on t h i s  job of detecting enemy a i r c r a f t  coming 
i n t o  the country. A s  you can see, there is a ~ o r ~ s i d e r a b l e  concentration 
of radar s i t e s  up there along the northern border. You say., "Well, all 
right;  we can see these places a re  generally on important t o l l  network 
leads, but what protection do we have from interruption?" 

Chart 10, page 21,--It shows-for a section of t h i s  previous m a p -  
the  c i r cu i t s  t h a t  a re  used. This is actually the  c i r cu i t  routes t h a t  a re  
used t o  connect the A i r  Defense Comanand instal la t ions,  You can see Vnzt 
there are any number of ways t o  go between the various instal la t ions.  
Our experience i s  that, i f  you do lose  a lead, you can very easi ly  go 
around the  break even t o  the  extent of t'nousrnds of miles out of your way 
i f  you have the spider-web type of network t h a t  i s  shown on the chart. 

The transmission des im of our long distance f a c i l i t i e s  today is good 
f o r  almost any- distance. You can go around the  country a couple of times 
wi-Lhout any special  arrangements other tiran those which are  currently 
installed.  You can see, i f  we l o s e  t h i s  lead  down here (indicating),  
there  2re other ways t o  ge t  t o  t h i s  radar s ta t ion,  I f  we l o s e  sone of the 
ones extending in to  Canada, it i s  no t  qui te  as  simple. Some of these 
s ta t ions  a re  out i n  the country on ra ther  l i g h t  routes and i n  same cases 
only a s ingle  line is available f o r  some instal la t ions.  In these cases 
we may have t o  do something special, 

Chart 11, page 22. --On t h i s  chart  f o r  example, is a problem we had t o  
solve. You recognize Massachusetts and in Cape Cod there was a very 
inportant in s t a l l a t ion  which was served bj only one cable. IJe discussed 
tine n a t t e r  - d th  the Air Force aulinorities and they decided t h z t  tile ins ta l -  
l a t i o n  was inrportant enough to add a radio relay link--chart 12, page 23-6 
t o  that location, as well as  the cable. 

Chart 13, page 24.--This c i ~ z ~ t  shows a mil i tary base, it can be any 
base, feeding in to  a t o l l  center--our t o l l  office. $Je would l i k e  to have 
the m i l i t a q  base fed by two cables, t h i s  (indicating) representing a cable, 
and this (indicating) representing another cable t o  our t o l l  ofl'ice, Then, 
you say, t f A l l  r ight ;  the t o l l  o f f ice  goes out, s o  what good a re  %he two 

Chart 14, page 25.--0n t h i s  chart  you will see t h a t  we  have arrange- 
ments whereby this cable (indicating),  f o r  example, cones ti?rmgh a nan- 
h d e  i n  get t ing to the t o l l  office.  lnJe can put  relays in t h a t  manhole 
which w i l l  switch tile c i r cu i t s  t o  d i s t an t  points i f  the t o l l  off ice i s  
bombed out. A l l  of our howledge froin the atomic tes t s ,  including some 
on actual telephone ins ta l la t ions  which tJcre put under t e s t  in one of the  
l a s t  series,  shows tha t  mything underground is f a i r l y  safe  unless you 
happen t o  be r igh t  under kine bomb. Ne f e e l  manholes a re  p re t ty  sa fe  
places t o  be, even under atomic attack, a s  f a r  as equipment is concerned. 
T h i s  i s  an add i t iond  safeguard tha t  cm be done t o  fur ther  insure t i a t  
we l req coxuiiunications solid,  
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Ciiart 15, page 27. --This chart  sil0r~S ancther probl~lil t ha t  we have 
with the an t i a i r c ra f t  defense. One of the important c i t ies ,  say Chicago, 
has an ant ia i rc raf t  operation center somewhere in Chicago. They have 
decided t o  run the operation on % h a t  they c a l l  a sector  basis and s p l i t  
Chicago in to  a pie, t h i s  (indicating) being one segment of the pie; and 
they have delegated t o  a subordinate operations center the control f o r  
t h i s  par t icu lar  sector. 

They need corm1micatione back and for th  t o  the regular an t ia i r -  
c ra f t  ba t te r ies  and the NIKE. I1I:GT i s  a c t ~ a l l y  going in a t  a number 
of locations now. The comrrrunications they have decidad on we think wiU. 
do the job in the bes t  way since they w i l l  use two kinds of co i imica t ion  
c i r cu i t s  f o r  all iriiportant points. This is  the diversi ty  pr incipal  again. 
In t h i s  case one grou2 of c i r cu i t s  w i l l  use wire 2nd cable and the other 
w i l l  use radio. There are two ways to do it under a l l  circumstances. 
Again, these c i r cu i t s  =e not standby, they are  working. 

Chart 16, page 28.. --This chart silows another job which i s  being done 
f o r  FCDA. I  thin^ &Ir. Peterson, Head of the FCDA, talked t o  ym fellows 
here within the l a s t  week o r  so. I4Kl.e he nay not have gotten into corn- 
-mxnications, we have done a great  deal of work with him, and h i s  people, 
i n  developing sui table  c~~ll lunicat ions f o r  the c i v i l  defense job. 

This chart  represents a city. This represents (indicatixg) our 
central  o f f i ce  locations i n  tha t  city. The C i v i l  Defense people usually 
establ ish a t  l e a s t  two control centers in a big ci ty ,  from which they 
plan t o  run the job in case there i s  an attack. They a lso  have numbers 
of other loca%ions, hospitals, assembly points, and various places which 
are  vital t o  the c i v i l  defense job. This chart shows the kind of network 
t h a t  we have s e t  up t o  serve, f o r  example, the control center. Each of 
these places, is served out of the central  of f ice  nearest  it. Then you 
say, "Letts see what happens i n  case we ge t  h i t  here." 

Chart 17, page 29.--In t h i s  chart you see tha t  i n  case we do lose  
aJ1 cf the  centr-dl area of t h i s  c i ty ,  including a number of c i v i l  defense 
locat ions and the telephone cent ra l  office,  the other locations would be 
served by other  central  of f ices  tha t  were not h i t .  I n  t h i s  case nei ther  
of the control centers was hurt, but, if we had l o s t  one control center, 
the  other would go on and operate* 

That is about the story on the comunications job. It has r ea l ly  
been an inspirat ion t o  work ~ 5 t h  the fellows i n  the mi l i ta ry  services 
and to try t o  give them what they want. I tinink we can say we a re  ready 
t o  do whatever you fellows think is necessary as you ge t  fur ther  along 
in  the communications field.  

Colonel Trice, I think t h a t  is  it. 
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CQg;REIm PUCE: Gentlemen, Hr. Napes i s  ready for 

QUESTIW: You spoke of the use of the transistor  
of equipment in your organization. when do you expect 
duct%on sufficiently t o  use it throughout the system? 

your questions. 

as ar? added piece 
tjnat to  be in pro- 

NR. WES: In the telephone part  of our system we are curredtly 
using it in some special applications in our t o l l  dialing offices. We are 
also using transistors today i n  some of the electr ical  switching work. 
are also using them i n  same signaling arrangements. Generally, the tran- 
s i s to r  i s  i n  the production today both fo r  us and for  the m i l i t a r y  and i s  
being used to  quite a large extent. Also, we have made our technical 
know-how am-ilable t o  other conpanies tha t  want it so that  these devices 
are be ing  produced by the Radio Corporation and many oLber companies today. 

QUESTIOlI: W. Mapes, on the f i r s t  map you had there you showed a 
number of early wming  instal lat ions up north of the Canadian border. 
I noticed on the map there were no connecting links sh~wn there into your 
system, and that  was a condition that  existed some time ago. How far has 
the connection gone in to  some of those more remote s i tes?  That is land-line 
communication. 

Nr. Mapes: We have land-line conrmunications to  practically a l l  of 
the radar s i t e s  today. We also have radio, alternate radio connections 
t o  some of them. That is a program being worked on with the A i r  Defense 
Cornand and it is a program on which they decide what should be done 
degending on the particular situation, Maybe I missed it, but I thought 
there were l ines  to  all points shown since we actually have connections 
t o  these locations. 

\ 

QUESTIIOi3: M r .  Wapes, I was interested i n  your a i r  defense circuits  
and the considerable mileage of engineered circuits  t o  be broughtup in 
an emergency. You said some had been tested. It has been hq observation 
that  you can bring up a reasonably small. number quite quiclily; but, when 
you bring up the whole great percentage of your mileage, there i s  a 
tendency t o  be snowed under. W i l l  you t e l l  us i n  the t e s t  about what 
number of that  73,000 miles was tested simultaneously and brought in i n  
any way? You "could br-ing in one-third of them i n  hours, perhaps. 

n 
\ 
\ 

TjlR. IWES: I think we ought t o  bring the whole network in i n  about 
an hour. So far ,  as I said, we haven't quite accomplished that  in the 
t es t s  but we have accomplished 80 to 90 percent of that  par t  of the 
'(3,000 miles which was being tested. That has been generally within an 
hour and the r e s t  within two hours, I think we ought to shoot for  one 
hour as an objective. 

\ 

QUESTION: M r .  Wapes,, f r m  where I sit it loolcs l i k e  your ou t f i t  
and the sources have about a complete mono~oly on the cornntunications 
gstein of th i s  country. Are you running afoul of the anti trust  laws 
m that  connection? If so, how do xou manage t o  get  araund them? 
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MR. MPES: That's a very good question, We a re  a monopoly. I dontt  
think there 's  much question about that; but we are  a monopoly which is be- 
ing  very well regulated. by appropriate Government bodies. The Federal 
G-mications Commission controls, you might way, our ra tes  f o r  in t e r s t a t e  
c a l l s  and in each of the 48 States  except Texas 2nd Iowa there a re  s t a t e  
public service commissions t o  which we have t o  go i f  we w a n t  m y  change in 
our rates.  We have to  get  approval of those commissions before we can 
change our rates.  Also, they have jur isdict ion over c e r t a h  other phases 
of our service. If we don't  l i k e  the a h h i s t r a t i o n  of tho FCC or the s t a t e  
commissions, we caul, of course, go t o  the courts. 

A s  you probably know, we have had t o  r a i se  telephone r a t e s  over the 
last few years because our costs have gone up, jus t  a s  othcr costs have 
gone up, but i n  all cases we have t o  go to a public body t o  get appmval. 

I think t h a t  the c o ~ i c a t i o m  job needs t o  be a monopoly if it is 
t o  be done efficiently.  Having two telephone companies i n  the same c i t y  
has not  proven out  very well i n  the past. I f  some of you are  from 
Philadelphia, you w i l l  rernenber t h a t  we had a duplicatet systan, the 
Keystone System, i n  Philadelphia fo r  many years. It did not  work out t o  
the benefi t  of the public. 

QUESTIOH: f t r .  Napes, you have related same of the successful aspects 
of tin1 e telephone system. Would you care t o  discuss any of the blind alleys 
you might have run up i n  the past, o r  any of the problems t h a t  you have no 
immediate solution f o r  a t  present? 

HR. HAPEIS: Well., blind alleys t ha t  we have run into i n  the past-1 
don't believe I can think of any offhand. That doesnl t meal we haven't 
run into them, but I don't recal l  my of any importance, For the future, 
there  a re  many things tha t  could be done. For example, we will get  
suggestions: Why don't we have television on our telephones so  we can 
see the other  fellow as well as  hear him?'' 

That's technically possible. There is no d i f f i cu l iy  about it but  the  
trouble is with present techniques it would cost a tremendous amount of 
money and currently we don't believe it would make too much sense to 
expend our development and our laboratory manpower on thak kind of 
act ivi ty .  So, frankly, we are  j u s t  not  doing anything about tha t  today. 

Me do have nationwide customer dialing as our obJectiw. We currently 
have three o f f i ces -one  in Englewood, New Jersey; one in Birmingtom, 
Kichigan; and one outside Pittsburgh where customers can dial m y  one of 
14 million telephones ranging frorn San Francisco to Boston. They can do 
t h a t  today. They dial 10  digits;  Vney dial the area number, l i k e  212, and 
then did the subscriberls own number. This i s  a l l  there is t o  it. Thatts 
one of our big ob jec-Lives f o r  the future. 



Of course, we are always struggling t o  get things designed that  are 
more economical so that  we can do the technical job bet ter  and provide 
adequate returns t o  our stockholders and still avoid having to ask fo r  
ra te  increases to the extent possible. This is another of our major 
jobs. 

QUESTICHr My question involves civil defense and I would l i k e  to use 
two examples t o  i l lus t ra te  it. Would it be possible fo r  your system to 
have something similar to the t h e  number that  we dial  to  get  the time or  
-Vile weather number? Bg dialing a certain number the civilians, a f t e r  
attack, could be kept informed of the progmss i n  c ivi l  defense. The 
second example is: Would it be possible f o r  your system to inaugurate 
some so r t  ,of a warning system, perhaps a panic button that  would be pushed 
t o  ring a l l  the bells  in the community? 

P12. PlAPESt As  t o  the question of dialing a specified weather number 
o r  a similar number, I don't believe that  is practical. If every customer 
i n  the ci ty of Washington should t ry  to dial a t  the same time, our equip- 
ment would not handle the business adequately and, therefore, we do not 
believe that  it is practical to do that. It seems to us that  the arrange- 
ments t n a t  have been made with COMELIZAD, whereby a l l  anybody with a radio 
s e t  has to do is turn the knob t o  640 or 1240 kilocycles, are practical. 
I f  he has the power. If your power is gone your radio s e t  is too, unless 
you have a local ba t t eq ,  

You very definitely could have a telephone when you don't have power, 
We provide emergency power t o  our offices with standby Diesel o r  gasoline 
units  to keep the centers running i f  we lose the power. We don't use them 
except in emergencies. We use commercial power generally. I think the 
answer t o  the f i r s t  question is, it would be very d i f f i cu l t  t e c ~ ~ i c a l l y  
and the WELRAD system seems to  do a pretty good job today i n  the t es t s  
we have observed. 

Your second question is why couldn't we a l e r t  a l l  telephones by ring- 
ing the telephone be l l  with same kind of special signal. tie have thought 
of that  too. I think the main reason that  it  is not very practical is  that; 
i f  you take the number of bel ls  that  are rung a t  any one time i n  a c o m -  
nity, you would be surprised how s m a l l  it is. The be l l  usually rings fo r  
maybe 15 or 20 seconds before you get sin answer. The length of the be l l  
r ing is so short and there are so few that  have to  be rung at the same 
time that  our generating machines that send out the ringing current are 
designed f o r  the simultaneous ringing of a small  percentage of tine to ta l  
telephones. The amount of current we would have to produce to  ring the 
maximum number of bells--all a t  once-would mean very substantial increases 
in the rirrghg generating equipment and we have some doubt whether it 
would be effective. 

Furthermore, we want people to stay away from the telephone during 
alerts i n  order t ha t  i t  can be kept f o r  the c iv i l  defense people. I n  all 
our advertising and talking we have said, Itkeep away from the te1ephone.n 
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QuESTfoN: Xr. Mapes, my question may t i e  into the last one, I was 
interested in the alternate systems of emergency relays and the measures 
you have taken. Can you give us  an idea of the finance? How much Fed- 
e ra l  a id  in the way of tax amortization do you get? How is  that  handled? 

MR. MAPES: On the financing, l e t  us take the question of charges 
t o  our customers f i r s t .  W e  are just  l i k e  any private corporation in deal- 
ing with the military people, We have standard rates f o r  most of the 
services we offer. They are generally f i l ed  as t a r i f f s  with the regula- 
tory codss ions .  When it comes to  certain special things of a character 
pecd i a r  t o  the military job, we say to the military people, "If you feel 
tha t  you need this arrangement because of your special circustances, we 
will be glad t o  offer it t o  you a t  a ra te  of so and so,l\ and we tsill quote 
a ra te  based on the cost t o  us. The dealing is the same as the dealing 
would be with General Motors Corporation o r  any other company as far as 
obtaining special services is  concerned. 

I think I ought t o  make one other point. Do you remember the Cape 
Cod case where we put ul a radio aternate link? I n  a case of that  kind 
what we usually do is say, I t I f  you wish to have 16 circuits  of that  
character and w i l l  guarantee to keep them fo r  ten years, we will charge 
you only the regular tariff rates, If, however, you put them in and then 
abandon than i n  a year, the extra added expense, we feel, ought to accrue 
to the military job." Thatts the arrangement we customarily make. 

QUESTION: I was thinking also, sir, of such capital in-vestrment you 
have dispensed i n  the l i n e  stations which you said you moved out of town, 

MR. NAPES3 The expense for  dispersion of our switching centers and 
m a i n  cable routes i s  done on our own account. We do not use tax amortiea- 
tion arrangements currently and never have. 

QUESTION: My question carries on with that  point. Do you have a 
policy in your company to build these relay stations o r  other stations 
outside the c i ty  and .to make them invulnerable? W i l l  you elaborate on 
that? 

MR. MAPES: The radio relay stations have to be bu i l t  on what we c a l l  
a nline of sightn basis. You have to  put these stations a t  points where 
you can actually see the receiving uni t  a t  the other end, if you can look 
that  far. In other words it has to be cleariof the horizon, Therefore, 
on level  ground they have t o  be about 30 miles apart. When they CoIile to  
a terminal point i n  a c iw,  which is the one I think you have in mind, 
it is the general practice t o  put the tower on some high b u ~ d i n g  i n  the 
middle of the cfty--as in the middle of New York City. 

That is not always the case, but it  is generally done that  way and 
in some cases alternate arrangements are provided t o  get  from the l a s t  
point t o  some other tower, if the one i n  the c i ty  has fa i led  or gets 



knocked out. In Washington here, we didnlt do that, We have the termi- 
nal point a t  Garden City which i s  two or  three miles from the Pentagon. 
The radio relay is only one of a number of routes that  feed our larger 
c i t ies ,  

STUDENT: I didn't have reference t o  that  specifically, You mentioned 
'White Plains and Washington here, tha t  they are outside the more niiner- 
able areas in the ci t ies .  That has been deliberate, Do you have deliberate 
policy across the board, as far as your company is concerned, i n  making 
your installations l e s s  vulnerable? 

0 

PllRf PWES: Oh, definitely, That i s  our policy as we go ahead* We 
can't do it a l l  a t  once but it is our aim in every case as we build new 
things to  consider the question of vulnerability and to  take such steps 
as are practical in each case. 

QUESTION: Mr. Mapes, has your company evpr been asked by the Air 
Force t o  operate any of these radar screens? Have you considered that? 

MR. YflES: The radar installation, I think you might say, divides 
into two parts. One is  the operation of the actual radar job, the radar 
i t s e l f ,  and the mechanics that  go along w i t h  it, The other is  the com- 
munications that  go on within and to  the radar s i t e ,  

We have never been asked to do the former. There has been some talk 
of possibility of the l a t t e r  tThich are generally telephone key-type 
arrangements with which we are familiar, I don't believe, however, we 
have actually completed any arrangements of that  kind, We are working on 
the early warning l i n e  i n  Alaska and the Vestern ELectric Company is cur- 
ren-t3.y building and operating three p i lo t  units  up there. These are pro- 
totypes of what might be done fo r  the whole northern l i n e  of defense. 

QUESTICN: To get back .to the Mxlnerable question again, Wr* Mapes, 
it has been noted in the paper that GE is having trouble getting r i d  of 
same of its workers who belong t o  that Communist l ed  workers, union. I 
wonder whether or  not the Bell System has had any diff iculty in  that  
l ine?  

MR. IUPFS: We have had a policy since and during the l a s t  war of 
obtaining citizenship information from our employees as most every 
industry that  is a t  a l l  vital has done, We have also had a policy of 
screening the people by supervision, that  is, by being constanKLy aware 
of what a fellow does, what his  associations are, and so forth, So far 
we have been f a i r l y  successful i n  not, so f a r  as we know, having too much 
i n  the way of trouble. We have had a feu cases in recent months where 
some evidence of Communist leaning was indicated. In  those cases we have 
had a thorough investigation made by a competent agency and then taken 
the proper steps, I think within the l a s t  year, maybe, there have been 
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three cases o r  so in the whole B e l l  System of 700,000 people, That 
doesn't say that  one of these very active c d t t e e s  won't f ind same 
more. 

QUESTION: Yi question follows the Colonelr s. What is the msr 
ceptibi l i ty to internal sabotage by a few well-placed individuals whose 
objective is largely disruption prior  -to or  immediately foll.owing an 
attack? 

MR. MAPES: Our susceptibility t o  internal sabotage--let us s q  th-e 
fellows were smart and we didn't know about them. The f ac t  that  we have 
a very tremendous diversity of circuits  would mean that  it would take a 
l o t  of people-it would real ly mean a young regiment, I think, to  do an 
effective job. I &n 't believe two o r  three people, o r  a half dozen 
people, could cut enough cables-I don't just mean by taking some kind 
of cutting action byt by bombs o r  otherwise--to seriously dwage the 
entire cormrmnications network; and i t  is the totdiinetwork that  is im- 
portant i n  th is  country. 

We can reestablish local  service very quickly with switchboard 
positions as the military does &en it moves positions from one place 
t o  another. It is the t o t a l  network we would most l i k e  to  keep intact. 
You remember the map where we showed the routes across the country? 
Some of these me  radio relay. Ycu would have t o  knock out a radio 
relay station, which, i f  we get in to  trouble, could be protected f a i r l y  
well. You would also have to knock out dl1 the cables. Tien, i f  we 
real ly  get pressed, we can reverse the transoceanic stations on the east 
coast and connect them to the w e s t  coast. Please don't take that  as 
being one of our fundamental. plans because it is not. I am just saying 
we have thought that far. 

QUESTIOh': Can you t e n  us the effect on the telephone system of a 
complete blackout of all public power in a 500-square-mile area around 
a given city? Would 'chat affect  your telephone system? 

MR. NAPES: We have that  611 the time. In  fact, we have it in West 
Virginia r ight  now. In Ws storm we had there the day before yesterday, 
the power ,blacked out i n  large sections of West Virginia, There are some 
high-tension power l ines  still  on the ground. Bu?; we have not l o s t  any 
offices bec~use we have emergency power in the offices. I would ssy we 
could lose 500 square miles and have no effect on keeping a u r  offices 
w i n g .  

I don't want t o  be misunderstood that  a l l  of our l ines  would be up. 
A storm a;r a bomb, or  anything else of that  kind, is going to  take out 
some lines. As  f a r  as the central offices are concerned, they can con- 
tinue to operate because we have instal led Diesel o r  gasoline engines i n  
the important points. I n  the New Jersey storm about three years ago, 
there were 400 offices that  did not have power. None of them stopped 
working, 
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QUESTION: Are you gradually gathering these independent companies 
in to  tine Bell fold? 

MR. 3USES: No. There a re  occasional cases where an independent 
company can ' t  carry on f inancidi ly  any more and where the l o c a l  people 
ask the Bell System to take over tkie control. That is very infrequent 
and, more generally, the independent companies a re  merging with other 
independent companies where mergers a re  contemplated. 

QUESTION: What is your policy, sir, about putting l i n e s  under- 
gromd, as opposed to on the surface? 

MR. WES: P r a c t i c a l y  a l l  of our t o l l  cables are  now put  under- 
ground, AU of our important routes a re  already underground, t h a t  is 
tne t o l l ,  the in t e r s t a t e  s tuff .  1Je are  building prac t ica l ly  no open 
wire, A s  f a r  as a c i t y  i t s e l f  is concerned, a l l  of the major cables 
md major routes a re  underground. %hen you get  into the suburbs you 
natural ly  get  i n to  the a i r  f o r  the cables tha t  feed the l o c a l  residences 
a d  scattered business concerns. Our policy i s  t o  put  the important 
f a c i l i t i e s  underground. 

QUESTION: Mr .  Napes, t o  what extent i s  the radio communication 
system vulnerable to jamming, o r  interferences of tha t  kind? 

143, UPES: The radio cor1m1unicatim system i s  a very direct ive type 
of thing. It projects a radio wave from one of these towers t o  the next 
one in a very closely held direction. Two o r  three degrees i s  dlL it can 
vary o r  we doa ' t  get  a good signal a t  the other end. Jamming, outside 
this narrow band i s  not effective. I n  otiner words general attempts to 
jm by random generation of signals won't hurt  us. If you got d i r ec t ly  
i n  the path and put up a par t icu lar  kind of s ta t ion  t o  buck the radio 
slgndl-, you co-old do it but tha t  could be found very easily. You have 
only to run a l i n e  and y m  have it. Generally, jammirlg can ' t  be done to 
hurt  the radio relay. 

QUXSTI@J: In the general stage of the future developmen-Ls of the 
c i v i l  communications of t h i s  countiy, a re  there  any leg is la t ive  r e s t r i c -  
t ions o r  r e s t r i c t ive  measures t h a t  t he  hT&T a r e  vorking on a t  the  present 
time t o  try t o  get  revised ways t o  fu r the r  promote yoilr developmnt 
throughout the country in c i v i l  teleca(munications? I was j u s t  thinking 
t h a t  as we t r ave l  f r an  S t a t e  t o  S ta t e  in the mi l i ta ry  service we f ind  
t h a t  i n  certain areas there is, it seems, a propaganda approach to this 
business of taxation. They enclose with the b i l l  a s l i p  saying, 1lYou 
mst remember so much of t h i s  is taxes, Federal and State,ll What is 
the purpose behind th is?  O r  is it tha t  you f e e l  t h a t  taxation f o r  these 
causes, i f  reduced, would increase the chances f o r  lower costs and there- 
fo re  permit you t o  expand? 

P'iR. YiAPES: I will answer the l a s t  question first, I think I can 
answer it bg the f a c t  t h a t  today Congress i s  considering reducing the  
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excise taxes on l o n g - d i ~ t ~ c e  telephone cal ls  from 25 t o  10 percent 
and on the local  ca l l s  from 15 t o  10 percent. 

%{e have worked for  tizak by te l l ing  our customers what %he fac t s  
are. We want t o  pay taxes; we completely agree that taxes are neces- 
sary and we want t o  pay our f u l l  share. In th i s  case we have f e l t  
tha t  the tax was out of balance. Actually, it was put on &wing 
Iiorld itjar I1 t o  be somewhat of a detriment t o  c u i n g ,  and tha t  was 
f ine  i n  those days when we wanted to keep a l l  of the calling l ines  
fo r  defense production and so forth. 

Today we think it is out of balance with the r e s t  of the items 
which are subject to  excise taxes. The long distance tax is one of 
the highest excise taxes on the books. Telephone service i s  not, as 
we see it, a luxury. Telephone conversations are a necessi* to 
carry on bushess and the social l i f e  of the country, We paid about 
800 million dollars direct  taxes l a s t  year and I think there was another 
675 million that  resulted from excise levies. In other words 1.5 b i l l ion  
came out of the telephone business. We think some of that  is good, we 
ought t o  do it. But when it gets out of balance, we think we have the 
r ight  t o  protest. 

QUESTION: Does facsimile have any place in this? 

MR. MApES: We don't offer  facsimile as such, that  is, a complete 
service from one end t o  the other. We do offer channels so that  customers 
can connect their  facsimile equipment on the ends. 

51UDEXT: That's practically it. How does that  f i t  with the highway 
chart you showed? 

MR. MAPES: On highways, as I remember it, facsimile can be accomo- 
dated on a voice channel of 2,800 cycles. 

QUESTION: I have &ways thought that  taxation and perhaps the cost 
of the instrument could be greatly reduced i f  there were some way t o  con- 
t r o l  the use of the telephone by teenagers and women. 

MR. MAP=: I have three teenagers and I know what you mean. 

STITDmT: They spend their  s o c i a  l i f e  on the phone. I was wondering 
i f  you could have some way of controlling that. 

MR. MAPIIS: We do something l i k e  Vnat fo r  toll calls.  There we charge 
for  the time a person talks.  In the local  business we don't. In some 
c i t i e s  we charge fo r  the number of calls. I n  other words every ca l l  you 
make clicks a register  and the cal ls  are charged f o r  a t  the end of the 
monthc In  other c i t i e s  it is  a f l a t  ra te  and you can make as many cal ls  
as you want. 

37 



That i s  a very good question, May I say that  there is some dis- 
agreement among telephone people on that  point, We have thought of 
devices that  would cut off a calL in, say, five minutes or  in other 
ways suggest t o  the user that  he l e t  somebody eise use the telephone. 

However, we think that  the telephone should be samething to  use 
freezy and as long as we can compensate f o r  the use of the telephone 
by adequate rates fa i r ly  apportioned between the various ty-pes of users, 
we believe the customer ought t o  use it as much as he desires. There- 
fore, we are reluctant, from a policy standpoint, t o  cut him off which 
would certainly increase the many sources of frustration already i n  our 
modern scheme of living. Even when it is your daughter talking and you 
are tqying to  ca l l  your wife about conling home, we f ee l  that  it would 
be wrong t o  break in. The telephone is smething people ought to use 
as they wish and we hope they get a l l  the pleasure they can in using it, 

QUESTIW: ln previous t a l k s  I believe you reported that  you were 
having trouble keeping up w i t h  the demand f o r  service and had a backlog 
of requests. Can you tell us what is the status today? Are you 
building to meet requirements? 

MFL NAPES: Yes, we are still  behind, We have today something just 
under 408,000 customers who are asking fo r  telephone service which we 
carmot presently provide. They are not a l l  over the country. The major 
concentrations are in the South, i n  the Southwest and some on the Pacific 
Coast. This is .@0,000 out of over 40-million--less than 1 percent, We 
are continuing t o  work on that  s i tust ian and one of our objectives i s  to 
get out of that  condition this year if we can. 

We also have about1  million customers who want a better grade of 
service; they want to go from four-party to two-party o r  from two-pa.rty 
to individual lines, We believe? i t  is our duty to  give people the kind 
of service they want, That is the reason we are going t o  spend about 
1.b bi l l ion of new money th is  year t o  t ry  to  catch up with the demand. 

COm% PRICE: M r .  Napes, time has caught up with us. li!e wish to 
express our appreciation t o  you for  taking your valuable time to come 
and give us th i s  lecture. 

NR. IYlAPES: I am glad to be here. 


