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Mr. Charles M, Mapes, Assistant Chief Engineer of the American
Telephone and Telegraph Company, was born 1l March 1901 at Spring Valley,
New Yorke. He was graduated from Massachusetts Institute of Technology
in 1923, He jJoined American Telephone and Telegraph Company the same
year and for 13 years was concerned with the provision and maintenance
of central office and station equipment and with related work in connec-
tion with bulldings. After three years with the Bell Telephone Company
of Pennsylvania as general plant supervisor, he returned to the American
Telephone and Telegraph Company as maintenance engineer in the Operation
and Engineering Department. World War II required his services in
coordinating Bell System's activities with the various govermment agencies
involved in the allocation of materials and the eonstruction of com-
munications facilities. After World War II he was appointed systems
engineer in charge of long-range plaming and later held the positions
of plant extension engineer and transmission engineer. In January 1951
he was appointed defense activities engineer, coordinating activities
relating to the national defense, and held tbat position until bis pres-
ent appointment in July 1952.
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TELECOMMUNICATIONS IN MOBILIZATION AND EMERGENCY
5 March 1953

COLONEL PRICE: Admiral Hague, General Greeley, gentlemen: The
civilian telecommunications systems now in the country are the nerves
'of our economy. We have the best civilian telecommunications of any
country in the world. In spite of that, or because of that, they are
generally taken for granted by most people. That is a tribute to the
extent and efficiency of the operation of our communications by the
operating companies. In the talk the other day on military communica-
tions, a compliment was paid to the civilian telecommunications system
by the short statement that most continental military telecommunications
are conducted over these civilian lines. : '

Mr. Charles M. Mapes, Assistant Chief Engineer of the American
Telephone and Telegraph Company, is well qualified to tell us about the
" clvilian telecommunications systems and the planning that is being done
to continue or to restore this telecommunications network in case of
- emergency in our counitry.

Mr. Mapese

MR. MAPES: Thank you. Good morning, gentlemen. I, of course,
am very happy to be here and do hope that I can tell you some of the
things that the Bell System and the Independent Telephone Companies of
this country are doing in this present period of semimobilization, and
what we might do if we go into a more active time. I know that many
of you have seen the notes that Dr. Osborne, our former chief engineer,
used in his talk here a year or two ago, so I am not going to repeat or
duplicate that material. ;

I have with me today a couple of my associates from the American
Telephone and Telegraph Companye One of them is Cole Armstrong, who is
defense activities engineer for the System. Along with him is Al Swede
from our Washington Office, who has liaison responsibilities between
the military people and the Bell System; I think it is safe to say that

anything you want he will get for you.

Dr. Osborne, when he talked here--two years ago, I believe it wags--
gave you some figures on the communications development; I would like
to start by bringing those up to date.

Chart 1, page 2.--Here is a picture of the general over-all tele-
phone and telegraph situation. For example, in 1951, when Dr. Osborne

was here, the country as a whole-~and that includes the independent
companies--there are about 5,500 of them in the United States--had some
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13 million telephones. Today there are L8 million. The percentage of
the world telephones is still something like 60. Percentage of world
population, six--no change. - In other words, we have roughly ten times
more telephones than we might have if we had the average for the world.
Telephone messages per day were 170 nillion~-now 181 million. Toll
messages, that is any distance over 25 miles, were 6.2 million--now 6.L
millione. You will say that doesn't loock like very much increase, but
the actual increase is something over 15 percent in that period. The
reason the figures do not go up in that same proportion is that we are
extending the local calling areas in many places. Take Newark--if we -
extend the local calling area beyond the immediate Newark exchange, we
transfer certain of the calls that were previously toll calls, 10 or
15 cents, to local. - So we have had an actual increase of about 15
percent in the type of call that was called "toll" two years agoe.

The percentage of telephones that are dial went up from 76 to 79.
The percentage of toll calls dialed by operators directly=--that is where
you call the operator here in Washington and ask for long distance and
she dlals the call directly to the distant telephone; actually, she
pushes keys, but in effect she dials it directly to the called pointe-
has gone up from 33 to kl. Miles of telephone private lines, from
650,000 up to 1,100,000, Military people have taken a lot of that
increase. We will talk about that a little later. Miles of teletype
private lines, from 3,100,000 to 3,400,000. Broad band coaxial has
grown from 16,000 to 62,000 channel miles. You have a2ll heard of the
coaxial cable which carries a tremendous number of conversations on one
cable, or will carry television programs or both at the same time. The
normal coaxial has eight tubes in it. You need two tubes to make a
two-way telephone conversation. But each of those pairs of tubes today
will carry about 600 normal telephone conversations at a time. We have
with a coaxial cable of eight tubes a nominal capacity of 1,800, using
three sets of two tubes each for conversation and one set of tubes for
spare. ‘ :

Broad band radio relay has increased from 8,200 channel miles up
to 41,000 miles--this is in a period of two years. That's the micro-
wave system you have all read about. We have it from the far side of
the country; that is, from San Francisco right across to New York and
then down to the South. We will show you a little more of that later.

That's just a broad picture. The telephone business is growing,
and as it grows, we are Jjust like the General Motors or the General
Electric Company, or any of the big industrial concerns. We have new
models continually being introduced. Some of the new models that have |,
been introduced in these last two years are of great interest to us and
I think they are of interest to yous I would like to mention a few of
‘bhem. . . .
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Take the telephone set itselfe-we have a new model telephone
set which is being introduced. We call it the 500~type set. It has
characteristics of longer range. That is, it can be put farther away
from the central office on the same size of cable. It has a smaller
hand set, more closely fitted to the mouth-ear relationshipe It has a
ringer that is adjustsble in volume by the subscriber himself and
generally the set is a more efficient instrument.

Actually, during the recent material shortage, we calculated that
we saved copper something in the order of 3,000 or 4,000 tons a year
due to the fact that we could use smaller gage cables with the new
instrument. ,

- This research into things of that kind helps the military also.
Our Bell Laboratories had a contract for the development of a Signal
Corps set, and the development of this set was materially assisted by
the fact that we had worked on our own job, our own 500~type set. The
Signal Corps set was different in some wayse. You might be interested
in the ringer. The ringer in the Signal Corps set is something like a
tom tome In other words it has a diaphragm which is beaten on by a
clapper over a resonant cavity. It gives out a sound that is much more
discernible under confusion, such as battle or other confusion, than
our own instrument might be. It is an interesting development, where
you need something different from a commercial product. ‘

Taking the telephones that are dial, we have a new model there,
too, a new model central office. We call it the number 5 crossbar. It
has been introduced since the war. It has built-in features to do
" nation-wide customer dialing. I mean that literally. The number §
‘system that is currently in operation in Englewood, New Jersey, pro= ,
vides for nation-wide dialing with the customer himself doing the digling.
He has to dial 10 digits, but in Englewood the people can dial 11 million
telephones=-all the way to San Francisco. We look forward to extending
that type of service. It is faster. The calls go through in something
like 1l seconds or so, compared to a normal average on operator-handled
calls of between a minute and two minutes. So there's a new model there.

In telephone private lines we have some new carrier systems, open
wire carrier systems and cable carrier systems. These we have developed
in order to save building a brand new cable or open wire plant. You
put a carrier in your existing system and you can get more circuits out
of what conductors you have. Here again, the development work in the
laboratories has been quite a lot of assistance in helping the labora-
tory to design carrier systems for military use.

On the teletypewriter job, we have a new, so=called number 28 tele~
typewriter. We think it is better from the maintenance angle. It is
faster. It will do 100 words a mimnute or a little more. Our two pre- -
vious models did 60 to 75 words. This is of interest to you since
faster service is always needed in military communications. ‘
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On the broad band coaxial, we have a new system which was cut into
service last week between Newark and Philadelphia, in which, instead
of the 600 charnels per pair of tubes we now get 1,800 channels per pair
of tubes. This is done by new designs of amplifiers, repeaters, and so
on. You have seen, perhaps, the little huts for these repeaters. They
were every eight miles in the original design, to give us 600 channels
per pair of tubes. In order to get 1,800 we had to put another repeater
station in between--about every four milese S

The broad band radio relay system, which we call the TD=-2, pro-
vides circuits in big groups. You may see, as you g0 around the country,
radi6 towers with big, rectangular antennas on top. There are always
two antennas-w-one headed west and the other east, for example. That
~ type of installation will take 12 one-way channels or 6 two-way chan-

nels-=each broad bande A pair of the channels will handle 600 two-way
telephone conversations at the same time. Thereforse, on one line of
those towers we can handle about 3,000 conversations. Or we can handle,
let's see, 10 one-way television channels. We will talk about that a
little more latere. ‘

These are just ,s"om'e' of the things_ we have in our new modelse. They '
are of intereste. I think you will find that we are going to keep on
doing that kind of thing. g : ’

Chart 2, page 6.=-I guess we talked sbout the Bell Laboratories a
1ittle and what they have done in development worke I thought this
chart might be of interest to show what part of the Bell Laboratories
is now devoted to the military jobe Here you will see roughly 65 or
70 percent is devoted to the Bell System development, The balance is
devoted to military. The tops of these curves, SO far as the numbers
of people are concerned, might be 9,000 people in 1953, including
clerical and all the other assistants to the strictly engineering group;
or it might be 2,000 or 3,000 engineers working in the l1aboratory.

You might say, "Why doesn't the military have more of the laboratory
capacity?" or "why do they have 'as much . as this?® I think we have a
pretty good balance here. The military people have come to us and said,
"Now, this is the kind of job you can do. We think you are the only
ones who can do this kind of jobe." .So we very gladly accept that type
of worke Work which can be done by others, we think it better to have
it done by them, and we would like, if possible, to continue the work
in the telephone field as much:as we can. I think that perhaps the
main reason it is desirable to continue a large volume in the domestic
cormunications field is that it gives a reserve in case we get into more
trouble. It gives a reserve of good, ‘'experienced engineering talent
‘that can devote itself more completely to military work, if that is
needed.

5
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Work in the domestic communications field developed the transistore
As you know, the transistor is quite likely to have very profound effects
on the military job. Its compactness, jts 1light weight, its need for
very small power, and its ruggedness--really, the transistor is a . |
rugged job as now designed-=zll make it a tool which we anticipate that
military commmications will want to use to a large extent. We believe
we have pretty good balance here between military and civil efforte -

Chart 3, page 8.--Then we have the Western Electric Company. This
chart represents the sales of the Western Electric Company. The darker
shade represents sales to the: Bell System; the lighter shade, sales -

" %o Government; white, sales to others. I thought it would be interesting
to see how the Western Electric Company performs. As you know, it is
_ our manufacturing agency; it also does our purchasinge. S

Note the years 19L1 and 1942. You see a reasonably rapid cut over
to the war job; in other words from a very small percent in 1941 to
50 percent in 1942. In 19L3, of course, production for military pur<
poses was much greater. Then, as the war drew to the end, the mamu- .
facturers naturally went back very quickly to the production of domestic
commmications materials, and, of course, continued on that until Korea.
You will see that about 1951 military production began to speed up very
repidly again. ; .

The columm for 1953 is estimated--total gales of almost a billion,
500 million dollarse. #Again, I think there is a little parallel here with
the laboratory. We ought to take the kind of jobs that are in our
special province. As for those that can be done elsewhere, it would
seem a very sound thing to have others do them. That not only lets us
build the telephone plant of which we are still far short, but also
creates the reserve to do this kind of job if we get more active. Ve
think that is in pretty good balance, t0Oe Possibly the government
part will continue to grow, but still we need to continue keeping quite
2 lot of production on the domestic jobe -

Chart li, page 9e-=You have seen the percent of present capacity
which military projects are using in the Bell Laboratories and in the
Western Electric. Now we can look at what percent they are using in
the operating companies. As you know, the Bell System consists of 21
operating companies==the Pacific Company, the New York Telephone Company,
the Chesapeake and Potomac, and so one. They are the ones that give
service=--dc the local Jobe. They are, of course, supplemented by the
Long Lines Department, which does the intercity networke On this chart
* we have a picture of the extent to which the operating companies are
already cormitted to the military jobe The first item shows some figures
on the intercity telephone circuit mileages. Of the 31,800,000 circuit
miles in the plant, military circuits are using about L90,000 or 1.5
percente In other words there is still a tremendous number of inter-
city circuits avallablee
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On intercity telegraph the military services are using 7 percent
of the circuit miles. On total telephones, less than 1 percent; on
total teletypewriters, about 10 percent.

So the reserves here are quite adequate for the military job in
this country.

. Chart S5, page 11.-=This chart shows some of the mileages used by
various military organizations: Air Defense Command--full time,
180,000 telephone; 30,000 teletypewriter. Notice this "engineeredt
amount here--60,000, That represents an arrangement which we have with
the Air Defense Command whereby its representatives can say if things
get hot, "We have to have these circuits; we don't need them in peace~=
time; but when we have to have them, we have to have them right away.*
We have set up an arrangement so that if the ADC calls and says, 'We
have to have network number X immediately," we take the circuits out
of the regular message layout and put them into the military network,
and our objective is to do that within a matter of an hour. So far we
haven't quite met the hour requirement, but we are going to meet it.

USAF (Administrative other than ADC and SAC) 51,000 telephone;
63,000 teletype. The Strategic Air Command, 12,500 telephone; 18,800
teletype. U. S. Army, Toll, Command and Administrative Networks,
12,000 telephone; 35,700 teletypes FCDA~wthis is the civil warning
network, by which the Air Defense Command warns the various cities of
an air attack. It is in operatione=it is tested daily and is ready to
go in case we get an air attack. Civil Aeronautics~-of eourse you
know it takes a lot of talking to run the civilian airplanes.

Chart 6, page 12.--This chart shows part of the answer to, "What
do we have to sell." I think it is worth taking a minute to explain.
We really have to sell--I anm talking intercity now, not local~~highways
of communication. Comparing communications channels to roads; if you
don't have too much traffic, and if you can get adequate transportation
with one truck following another, you need only a narrow highwaye.
Similarly if only one conversation following another is needed, a narrow
communications highway will do. Instead of measuring it in feet width,
we measure it in cycles per second. :

If you need a highway which takes a tremendous amount of informa-
tion, and you have to have that tremendous amount put forward immed-
iately, we have a wider highway. This shows you the highways we have
and, roughly, the cost. b

For example: A telegraph highway, which has about 100 cycles per
second width, costs about a dollar and one~half per airline-mile per
monthe Actually, if you get into the longer distances, this goes down
to about a dollar. Full period telephone, 2,800 cycles width--that
costs about three dollars. This also goes down to a dollar on long

10
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circuits. Radio program--this i3 what the broadcasting companies lease
o0 carry thelir programs cross country--3,500 cycles cost about four
dollars. Medium quality radio program is 5,000 cycles--six dollars.

At present the broadcasting companies do not lease anything greater
than 8,000 cycles. They have Pound 5,000 cycles generally adequate and
therefore, most of our radio business is in the range--3,500 and 5,000
cycles.

High quality prograi--we have it available if somebody needs it;
it is 15,000 cycles for 10 dollars. Television requires about L million
cycles and that is what is transmitted over owr coaxial cable or radio
rolay. That costs 35 dollars per airline-mile per month. We are working
on 2 highway of 8 to 10 million cycles wide. That would be required,
we believe, for theater televisions You would have a closed circuit
over which the theaters would trenemit thelr own programs intercity for
use by theater audiences only. They believe that, to get television com-
parable to good film, they will need a highway of 8 to 10 million cycles.
We think we can do that when needed although we don't have a rate estab-
1ished. for it yet.

Just in passing we don't know whether military will come to us and
say, "We have to have some wide highways," or note Today I believe
there's hardly anything in the military field that is beyond 2,800 cycles.
1+t may be, however, with the data transmission problems, possibly some
radar applications, that we will eventually get a requirement for a wider
highway. I think we can say we are ready to provide it on a very exten-
sive basis if you need it. '

Chart 7, page lL.--We have just finished talking about this wide
nighwaye I thought it would be interesting to show a map indicating
the principal toll routes of the Bell System. This chart does ite. There
are thousands of intercomecting routes we have not been able to show on
this map which would show on a more detailed representation.

A lot of that wide highway is currently available. This map
actually shows what will be the situation at the end of the year, butb
better than 90 percent of that is already in todaye. Chammels are used
by both the television broadcasters for their pictures and for telephone
communications from ons end of the country to the other.

Chart 8, page 15.~-This chart shows the numbers of circuits that are

. in those cables I showed you on the previous slide. Down here (indicat-

ing) that coaxial has 1,212 working circuits. In here there's an open
wire line which has 196. There are a couple of cables that have about
1,600; and a wire line with 150, Total from east to west, currently,
3,200 voice channels are workinge I think that reflects some of the
things we said before and you will remember that the military services
are using only a small percentage of the total available todaye :
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Chart 9, page 17.--The Air Force has come to us with the problem
of serving the ADC radar network. This particular chart has a classi-
fication on it: +that's the Air Force classification.

This looks confusing; perhaps it is, a little. It was a little
tough for us to start withe. Here's the problem we had to solves The
Ue S Air Force Headquarters is in Washington. The Air Defense Command
has headquarters out in Colorado Springs. There are three Alr Defense
Forces Areas in this country--Eastern, Central, and Western. Air Defense
Control Centers; presently there are 11 of those in the country as a
whole. There are more than 70 Air Defense Direction Centers with all
the associated units to which these particular installations have to be
connected. There is CONELRAD and any number of military organisations
that have to be connected into this kind of network. The Air Force says,
"Phis is what we have to do and here are the specific plans for the
country as a whole.® .

Chart 10, page 18.--This chart will show you the geographical loca-
tions we had to interconnect. These are radar stations, Air Division
Headquarters, and Air Defense Force Headquarters locations that are in
this radar detection and defense network. -You can see they are all over
the country. To the extent possible, the Air Force has put them on the
main routes. For most locations more than one route is available but a
few are not so well situateds In the center of the country we have plenty
of altermate Foutes that can be used by the circuits which interconnect
these installations. There are many routes.

I think I ought to stop a minute and tell you what we have been
working on in conjunction with the military people as the best protection
that can be given to a communications job=-~that is, to get diversity.
You all recognize quite readily that any line, any cable, any radio
station can of itself be destroyed by sabotage, military action, or just
by equipment going out. Consequently, it is impractical to protect a
cable, a complete cable line. You just can't do it. Our view is, the
" best way is to diversify cables; have them come over different routes
and to diversify terminal installations to the extent you can We have
tried to do that in connection with satisfying the military requirementse

Chart 11, page 19.-~This chart shows a Division of the Air Defense
setups This is a division here (indicating). What we are merely showing
is the number of circuits we have to comnect to the points indicated
herees Thus we do not follow on this chart the actual routes. The next
chart shows the actual routes we have taken to satisfy that particular
demand.

Chart 12, page 20.-=You can see we have used in interconnecting
these installations practically every one of the major routes we had in
that area. You can also see, for example, this is one circult down here
(pointing to Atlanta, Georgia). You can see, in order to get back there

16
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1# we should loss it, you can g0 back down here (indicating possible
alternate routes) or up fhrough herej you can go up east and come backe
There are many wayse. That is true of most of these places, bubt it is
not true of all of them. 1f the problem comes and you have some of
those fellows out on 2 1imb, what do you do? I have a chart.I want to
show you later with the fellow out on 8 limbe. -

Chart 13, page 22, <o have talked sbout intercity circuits up to
now, and this is ons where it shows the problems you enco nter right in a
commmity, where you have a base of some character outside of or close to
the community; in other words it's a local problem.

Heére we have a military base. You have the toll office in the
particular town adjacent to that base; if you can diversify the routes
%o that military base by using two cables, you have additional protec~
tione Somebody says, "Well, supposing you lose the toll office?"
Actually you see we have toll routes out of that office in three or four
directions. If you lose the toll office, what do you de? ‘

Chart 1li, page 23.--We can install relays in, for example. a man-
hole. We will take this cable and hook it on %o a toll 1line just by
throwing a switch o operate the relays which will avoid or by-pass the
toll offices We can still give service to the military base or you can
put a transfer relay in the cable vault, perhaps, which we don't think
will be badly damaged by air-burst. atomic bombinge The situation under-
: seems to be prettiy good. TYou pub the transfer relays in the
cable vault and you can connect to north, east, or gouth routes by trans-
ferring the circuits directly to the toll 1ines and avoiding the office
itselfe.

Chart 15, page 2l.--This is the chart I mentioned with the fellow
out on a limbe There's a very important point oub here (indicating).
We have one cable coming into here, but this is rather a vulnerable
location. How do you protect a case of that kind?

Chart 16, page 25.--Assuming you have to have protection; agsuming
it is not backed up by enough other stations so that 1if you did lose it,
it would not be too critical; assuming the military says, "You have to
give us another routeV--actually this is a definite case that has been
ordered. We can put a microwave radio relay system that will by~-pass
all the cable installations and go directly to the city. That is what
is being done in this particular case. That requires a lob of good
judgment on the part of the military as to whether they have to have
that protection and how much it is worth to get an alternate facility
of this kind.

Chart 17, page 26.--Here's the picture of another gide of the Jjobe
This is the job we have to do.for Civil Defense. We have talkea 8O
far mostly about the military parb of the job, but the Civil Defense

part of the job is important to the people in the cities and is also
necessary if we are %o keep our production runninge
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We have pictured here the type of recommendation we make to the
Civil Defense people when they come to us and say, "Whal are we going
%o do about communications? Here is the picture of a town with five
central offices. The stars indicate the control centers that Civil
pDefense would establish. We suggest for adequate protection that they
connect two central offices. As you will see, Wwe have them connected
to two different central offices. :

We have various Civil pefense installations, such as hospitals,
- achools, report centers, and so on, indicated by small squares and
circles. ‘

Chart 18, page 28.--We demonstrate to Civil Defense by this chart
that even if we lose one of the central offices when we get a bombing
and if we lose service here (indicating), we still have service here
(indicating), and we still have service here (indicating)s In other
words we are diversified to the extent that we can be. We have pro-
tected our communications Jjobe : '

1 haven't covered all the things which we could talk . aboub, be=-
cause of the time element, but there are many others that are very
interesting«

. The CONELRAD job is the one where we have set up arrangements SO
you can take the radio stations off the alr in case of air attack, in
order to avoid navigational aid to attacking aireraft, and to put back
those stations that you want to put back in order that the public will
know what is going one CONELRAD, as you know, is "control of electro-
magnetic radiation.”

The warning and control facilities are gset up and arrangements made
with the broadcasters to take all stations off the air and put back the
AM stations in "clusters® on two frequencies--640 and 1240 kc. The
programs will not originate from the main studio any more, bub will come
from Civil Defense Headquarters. :

Antiaircraft people are establishing networks around the various
important cities. They also require communications-~land, wire, and
radioe. ‘

Another resource is the imternational circuits which we have. The
A.T&T. has telephone. circuits to about 100 di€ferent countries in
Burope, hsia, and South Americae-radio telephone circuits--and those
also should be important in any trouble that we might get intos The
International Telegraph Carriers have a great many telegraph circuits
in addition %o the telephone circuits which are available by cable and
radio. )
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Another Job is in connection with military campsSe We are told
that the sbility of ths men to call home from the camps promotes
morales Therefore, we have tyried to get circuits into the camps and
to glve the fellows a chance to call when they can. : ‘

The whole story I have been telling shows that we are really hers
to serve. We have aboub 160,000 to 170,000 men who can do the kind
of work thet military communications personnel require, or the equivae
jent of 10 or 12 military divisions. We have storehouses all over the
country. We have trucks=-gome 60,000 vehicles. :

I think the best thing we can say S0 far as we are concerned is
that our number one job ig to do the defense jobe '

Thank youe.

COLONEL PRICE: Mr. Mapes, 3o open the guestion period, do you
mind discussing briefly the relationship between the various operating
companies that are providing civilian telecommnications in the country?

MR. MAPES: I will be glad to discuss ite The Bell System supplies
about 80 to 85 percent of the local telephone service and 5,500 or more
independent companies supply the balance of the local telephone service.
The Bell System supplies substantially all of the imtercity toll services;
there is a little supplied by the independent companies—-l &m talking
sbout telephone only, for tie morent e :

The Bell System has a teletypewriter service which it offers on
the same basis as the telephone servicee. In other words you can have
your OWn teletypewriter the same as you have your telephone. You are
given a directory and switching arrangements permit you to call other
teletypewriters all over the country. That is & common carrier service.

Then we of course also lease telephone circuits to private con-
cerns, government, and other, and we lease telegraph circuits to private
concerns, government, and othere Then, I think, Colonel, you would say,
"yhere does Western Union £it into this picture?® As you know, it does
the public telegraph business. We do not do any public telegraph busi-
ness; Western Union does it alle By public telegraph I mean the systen
where you go into an office and say you wanb to send a telegrame

In so doing, it actually leases a great many of its circuits from
us. I would say that Western Union leases somewhere in the order of
65 to 70 percent of its long distance circuits from us; but we are, and
we act entirely as, two separate and distinct corporationse There is
financial tie-in at all between Western Union and us. They lease from
us, Jjust the way other people doe There is only one telegraph company=-
that is Western Unione That about comprises the domestic Job.
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_In the international field, of course, there are six or eight
companies~-the Pregs Wireless; Radio Corporation; American Cable
Radio; and others, doing the international Job. There again we have
no financial tie-in with any of the international telegraph companies.

They are Separate, competing companies,
T think that covers it.

QUESTION: Our discussion group is interested in some information
on CONELRAD. First, if you put your broadeasting stations on two fre-
quencies, how do you eliminate the interference between them? Second,
how does this deny navigation aid? .

MR, MAPES: Let us say the question of two frequencies comes about
only in the larger cities, TI¢ you have only a small city with two or
three radic stations, they all 80 on one frequency; let us say, 640
klocycles. What happens, then, with the canned program? The Civil
Defense Director, or whoever ig sitting in the control center there,
wants to put a program on the air. What he does is talk into his microe-
phone and arrangements are made so that the signal comes out on one of
the radio transmitters, In 20 seconds, or so, it shifts to the second
radio station; the next 20 seconds it shifts to the other radio station,
and so on. By the geographical diversity of the stations around the
city, you get a fluctuating indication on direetion-rinding equipment,
which we are told does confuse an approaching airplane that might be

ng to use it.

There was a second question I didn't get,

QUESTION: That ties right in. If you have the stations syn-
chronized or hooked into the net, you have the emission on 610 kilo-
cycles, so you can navigate. 1If, however, the needle is wavering and you
are attempting %o go on with the mission, how does that affect 1it?

MR, MAPES: I think actually you may be able to get a little navie
gation direction there 3. but you also have the same 640 ke frequency on
transwitters in many cities. At any distance the signal strengths will
vary enough, we are told, so that the direction finder will point to
this city, and all of a sudden the needle will be over here on some other

city. In some cases with the lerger cities they have used the two fre-
quencies with half the stations on 6hO0 and half of them on 1240 ke,

QUESTION: You have 8xplained the flexibility of the system there,
from the point of wiew of vulnersbility, But we want to know what,
bi tag

system. Would it be the more thickly populated areas in the northeast,

or the single line areas, from a point of view of recovery from dise
aster, and considering the traffic load?
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MR. MAPES: The civil Defense People have named 67 cities which
they call the eritical terget areas which we presumse would be the
subject of the first attack, or of atteck, anywaye We have concen=-
trated our thinking in yegard to disperson, and so forth, on those
67 points. They are, as you might expect, the larger citiess S0, I
think, to answer your first question, the most vulnerable poimts, be-
cause they will be the ones attacked first, are the larger cities that
 run from New York down, somewhat in the order of populatione ‘

Then the question is: What can we do in these larger citles? .
Here again, we ought to get dispersal. In washington, for example,
which will no doubt be one of the prime targets of attack, we have
separated our 4o0ll central office facilities, as well as our routes
into the citye. We have currently done that. As you may know, there
is a big toll building in downtown Washingtone There is another one
about two miles away from the downtown headquarters building. There

is a great deal of equipment, vital equipment, ‘those two buildings.
We don't think they are far enough apart. We have actually established
three more switching ce +ters on the outskirts of washington which are
on the cable or radio routes coming into Washington. These also handle
toll business. These three dispersion locations can handle about 30

percent of the washington toll business.

The objective is to head in that direction in the other 67 critical
target areas. I don't think we have too mueh of a problem in the thinly
settled places so far as bombing is concernede -

QUESTION: Does the Arlington and Mexandria area have artérial
leadouts to the south and west without coming Vo Washington?

MR. MAPES: They have by this dispersion arrangement. The central
office location in that case, if T remember my geography correctly, is
Chestmute. It is about two or three miles from 4the Pentagon. There's a
401l central office switching center over theree It has toll circuits
terminated right in it. 1t can fan out to the Washington offices and to
thoge two main downtown buildingse

QUESTION: TYes; that is to Washington. But suppose the tie-in to
Washington unfortunstely was cute=do they go south to Richmond or west?

MR. MAPES: OH, yes; they go both wayse. You can cdme 4nto wéshington
and go out from 1% at these ' dispersed points. TYes; T am S0ITYs

'QUESTICN: Your organization seems 4o be one of the biggest of our
civil defense organizationse I am wondering whether or not your organiza-

tion has a program for screening personnel. It seems to be a beautiful
gpot for gsubversives to work their wav into for the purpose of sabotage.
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MR, MAPES: That is an excellent question. Yes we doe We have
an excellent way of Screening owr personnel., We dontt ask the FET
Yo check them all. You know right now the FET is pretty badly over-
loaded; all your security clearance groups are terribly overioaded.

boss says, "This fellow seems to be attending a lot of meetings down in
the so-and-go district,® that word 1s passed alonge If we do have 8SUS-
picious c@ses > We get somebody after them.

Our classified contracts -are all handled in the standard way,

QUESTIONs Sir, the Navy is primarily interested in record commmicsa-
tion systems, You haven't gaid anything much about what we might look
forward to by either your company or Western Union Company.

MR. MAPES: In record commnication do you have in mind facsimile
and things of that character? We have normally provided the inter-
comnecting circuit with the facsimile unit generally supplied by the
customer. We supply the connecting circuit. We really don't have a
service where we can say to you, "Here is the whole facsimile setup, Go
ahead and use it." With the teletypeuriter we do. We do have very many
combinations of switching arrangements to provide an integrated tele-
typewriter network of almost any character.. We can do that quite readily,

QUESTION: Relative to these d.ifferent facilities for dispersion, ‘
who is going to bear the cost? ;

MR. MAPES: Let us take two casess let us take the case of the
fellow out on a 1limb that I talked ebout. We feel that when a mlitary
requirement makes construction necessary, we would not expect to do
otherwise; and that the cost ought to be borne by the military organi-
zation, whatever it is. '

For dispersion in Washington, we bear the cost of the kind of dige

persion that I talked about. That is in line with our normal day-to-day
operation of switching owr calls and protecting the plant.
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QUESTION: Applicable to the case of the fellow out on a limb,
you say it is reasonable that the customer should pay for the added
expense. 1 agree with you. Would he pay for that as a construction
charge or would he pay for the circuits on a mileage basis?

VMR. MAPES: The usual procedure in that case is that we tell him
how much it will cost to construct the jobe Then we say, "Now, if you
uge those facilities for 10 years at the regular rates that are normally
charged to commercisl concerms, there will be no construction charge o
If, however, you say, "We don't want that facility any longer" at the
end of two years, then we will charge the balance of the construction
cost, for example gight-tenths, to you at the time of termination of
the contract.

‘There are other ways bub that is the usual arrangement.

QUESTION: We understand the speed of the teletypewriter circuil
is governed by the speed of putting it on the typewriter. Is any ‘
development going on where you can, once it is on the tape, transmit
the tape faster?

MR. MAPES: Only in this 28-type teletypewriter, that I know ofe
For private line systems using these teletypewriters, we expect a
commercial speed of 100 words a minute. T4 will do a little more than
that., We don't have any work in progress on the standard teletypewriter
to increase that speed to 200 or 300. Perhaps your question indicated
that the circuit itself is somewhat limited on speed; it is, todaye.
However, if you have a device that operates at a faster speed--let us
say 200 words as an illustration=-we can give you a circuit that will
‘take it, but not at the present rate. It will be more expensive because
it will take more of the highway we talked about e

QUESTION: Would you explain how you get 600 messages on the one:
pair of tubes? Will you also mention something about the expansion
goals of the Bell Telephone System for the future, how far you see the
expansion continuing, and what the proportion of the curve is due to
population? (

‘MR. MAPES: Let us take the first question first. How do we get
600 circuits on a pair of tubes, there being eight tubes in a cable?
On that question it really is just a matter of elactronics. You see, 2
yoice chanmel takes 2,800 cycles. It takes that much to put a voice over
a pair of wires in the highway. What you have to do then, is take a-
pormal speaking voice, such as we have here, and you have to raise it
in frequency. For the next 2,800 you put another block above its posi-
tion normally used on a pair of wires. To carry out this technique you
put still another block and another block and another blockes You put
600 of those, each in its own frequency Space, on this particular pair
of pipess ‘
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Now, the second question, the expansion goals of the Bgll Systen,
that's a tough oms. We have about 39 or 40 million telephones today,
That is about one in four of the populations I think our telephone
curve will go at least at that rate ard probably faster on the basis
that our development, our homes with telephones, are increasing in per-
centage of total homes, Therefore, I would 8ay our local curve will go
up a little faster, proportionately, than the populations As regards
toll, we are getting a constantly increasing use of the toll service,
and we think we are ready, to a large extent, for a very substantial
‘continuing increase. e provide 600, 1,800 or possibly 5,400 voice
¢ircuits on a coaxial cable. We don't have that today in actual prac-
tice. We have some with 1,800, we don't have any with 5,400, but we
have that additional capacity to go to.

4s the toll business increases we have to put in new cables » new
microwave -systems, ang things of that kind, Where it is going, I don't
know, This dialing trial we talked about in Englewood, the cross-country
dialing; we find the customers like it. I have no doubt that, when it
is simply a matter of dialing a mumber you sometimes spend your monsy
a little more readily than when you have to go through an operator,
We feel the Cross-country dialing is a spot where we can increase toll.
So we will need more circuits there. , :

- QUESTION: Do you wamt to make any remarks about the transmission
of color television? : v :

MR, MAPES: Yes 3 the four megacycle video band used for black and
white will transmit the Columbia color system which the FCC has approved.,

that will be the final system that is adopted, because the radio and
television mamifacturers have gotten together and have ancther system
that they hold great hopes for, which is g ®compatiblen system, similar
to the RCA system. I Suppose I am getling in deep; but Columbia cannot
be used on your existing black and white set without substantial adapters,
RCA can be received in black ang white., Whichever system is adopted,

the four megacycle band will transmit color television as well ag black:
and white,

QUESTION: Mr. Mapes, as I understand it, your organization,
AeTa&T., is the parent company; and Western Electric, Bell, and numerous
" others are subsidiary corporations, ‘What percentage of all telephone
- communications in the United States fall to this one A.T.&7. system?

MR, MAPES: T think we 8ald before we own practically 100 percent
of the stock of our So~called associated companies; the Pacific Company,
the New York Company, C&P, Southern Bell, and so forth. We own prac-
tically 100 percent of the stock of those companles., Those companies
run from 80 to 85 percent of the local business, So therefore, the
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control of 80 to 85 percent of local business is under the Bell System.
Of the toll business the comtrol is over 95 percent, because the Long
Lines Department of the A.T.&T. runs the toll comections.

T don't know whether your question had any inference of whether
the Bell System is a monopoly or note Sure, We are a monopoly; but
we are a well-regulated monopol’y, :

QUESTION: I ;an a bit confused about the answer to this television
question. You indicated that if the color system you think is going
to be used goes into effect, the television sets we now have can be
used. : e

MR. MAPES: To receive the pictures in black and white. They will
be a black and white reception from color transmission. '

QUESTION: If you want it, there will be a major operation to
get the color?

MR, MAPES: There will be a major operation; yes. Thatts a good
question, I missed that. .

. QUESTION: On the persomsel plcture in time of disaster the military
will need a lot of trained commmnicators, and in time of peace we are
training quite a few who leave the services quite often and go into com=
munications work in civilian 1ife. Is there any big plan--is there a
cooperation between the two so far as helping out each other is concerned?

MR. MAPES: Let's see. We did have in the last war a telephone
cooperation plan. Currently I don't think there's any training of any
substantial nature being done by our associated companies for the mili=-
tarye. There may be some actual cases. Al, you may know more about
that than T doe.

MR. SWEDE: There are four affiliated units that the Bell System
has scattered around the countrys The military had very good reasons
during the last war to call about 68,000 Bell System pecple and put
them in wniforme '

MR, MAPES: AL, how much is going on mow? There are affiliated
units, but are our companies doing any training of the military people?

MR. SWEDEx Mainly on request. It is not a great deal.
QUESTION: Mr. Mapes, what developments are being made in the elec-

wl:nie computers for military use? Do your people ever use them any
placee i :
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with the number 5 crossbar I mentioned, we hawe developed our own autoe
matic accounting arrangements which record the called number, the
various times, and the calling number. This information goes into the
machine and out comes g tickete We have done that, ' ’

- I think, however, your question is directed to the computers that
the laboratory is working on for the military job; ‘the gun directors
and things of that character. I can't talk about those, 1In fact, I
Just don't know., - - .

MR, MAPES: Number one: We are a common carrier under the FeC
classificatio_n, surelys and subject to all the regulations they have
established for common-carrier operations,

In the outskirts of the cities you will 8ee cable on the poles, located
on the street lines s and more preferably, on the rear property lines,.

~ The cables have to come Bsomewhere near the house in order to get a drop
- into the house to commect the telephone. ' S

We don't have too much problem on right of way in a citye It is
pretty obvious that if we don't get a right of way people don't get
telephone Service. So we don't get into too much trouble there, On
cross country it is not too difficult, either. We do a great deal of
burying cable Cross country now. I would say of owr Bell cables going
in today, better than 80 percent are buried=~that is, the eross-country
routes, ‘ ‘ ‘ h R

They go along with a plow and pull the cable in after it. We don't
have too much trouble on right of way., The farmer can use the ground
on top of it. In the microwave radio sites, we have %o buy the land,
Locations frequently are- on top of a mountain or some out-of-the~way
Place. We buy the site and put a road to it if there is no road. It is
an expensive proposition, but it is the only way we can do the nmicrowave
jobs - N : R ;

I am not sure that covered your question,

COMMENT: A great many common carriers have trouble in getting things
done. )
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MR. MAPES: We find that if you are decert to a fellow, he is
pretty decent to you.

QUESTION: This is a minor question, to get you off the spot, sir.
On this automatic long-distance dialing, can the customer place a collect
call? , :

VMR. MAPES: I'm glad you asked shout that. In Englewood, before
the trial of customer toll dialing started, 50 percent of the longe
digtence calls were of the kind where an operator would be needed even with
customer dialing. They were person-to-person calls, calls from coin
boxes, and some were collect calls. On the other 50 percent the customer
‘@aid to the operator, "Give me this number."
, We find that the customers like the dialing service well enough
so that they cut down calling on a person=-to-person or collect basis by
about 50 percent.. :

You can still make a collect call. We think we are going %o have
40 always continue to have collect and person-to-person services It
doesn’t make any sense to say you cannot charge the father for the call
the boy wants to make to his hone. .

QUESTION: What percent of your power requirement is dependent
on an outside source?

MR. MAPES: That's a good question. We do not depend on the outside
sources in emergencies. For ordinary, day~-to-day operation we buy all
power from commercisl companies. In each one of the larger offices we
have a stand-by Diesel or gasoline engine generator set. For the smseller
offices we have portable engine generators stashed around in garages or
some place SO we can run out and charge the battery. The telephons office .
runs on batteries. Maybe that sounds old fashioned. It runs on a wet
 batterye It will run for some period, say fowr hours or eight hours, a
couple of days. Then, if the battery runs down, we have to charge it.

We have engine generators to charge the batteries when we lose the come
mercial powere.

COLONEL PRICE: On behalf of the Commandant and the student body,
I thank you for a very interesting and enlightening lecture.

(25 May 1953-=350)S/sgh
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