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Western He1nisphere I. T. & T. System Communication 
Contributions of 1942 

UNTIL the War is won by the United 
Nations a comprehensive communica
tions Annual Review, international or 

even national in scope, is obviously impossible. 
Despite wartime restrictions it is, however, be
coming apparent that International Telephone 
and Telegraph System research and development 
activities abroad and at home, as well as contri
butions to Western Hemisphere communication 
networks, including telephone, telegraph and 
radio, are yielding increasingly advantageous 
results-directly in connection with the war 
effort as well as in their long range cultural and 
industrial implications. 

In 1942 the Federal Telephone and Radio 
Corporation was formed as a result of merging 
the Federal Telegraph Company and the Inter
national Telephone and Radio Manufacturing 
Corporation. Since the attack on Pearl Harbor 
on December 7, 1941, its manufacturing facilities 
have been greatly expanded for war production. 
As in the case of other I. T. & T. Associate Com
panies, notably Standard Telephones and Cables 
Ltd. ,  London, description of new Federal prod
ucts must in general be deferred. Nevertheless, 
mention of a number of important developments, 
despite their association with the war effort, is 
permissible ;  references to such developments 
comprise the major portion of the present review. 

Research 

Commencing with 1 91 1 ,  when commercial 
radiotelegraph working with sustained or un
damped waves utilizing Poulsen's high efficiency 
arc generator was introduced in America, the 
Federal Telephone and Radio Corporation and 
its predecessor companies, frequently in collabo
ration with the Mackay Radio & Telegraph Com
pany, have made important contributions re
sulting from research and development. In 1940, 
it was felt that the increasingly threatening 
international situation demanded expansion of 
International Telephone and Telegraph System 
research in the U. S. A. Fortunately, it was pos
sible to transfer several of the leading engineers of 
the European Laboratories to the United States 

75 

for the purpose of forming the nucleus of a group 
devoted to research. The wisdom of this move 
became evident immediately after the entry of 
the United States into the war inasmuch as this 
growing research group was called on by the 
armed services and the National Defense Re
search Committee to undertake a large number 
of development contracts. The nature of these 
developments and their contribution to the war 
effort must necessarily remain a secret at least 
until hostilities have ended. 

It is recognized that a technological war is 
now being waged, in which communications and 
electronics play a most important role. Taking 
advantage of the nucleus of high grade tech
nicians and a background of experience in the 
forefront of communications it was possible to 
build up, within a period of months, a capable 
and effective research organization that ordi
narily would have required the same number of 
years to consummate. The value of its contribu
tions to the war effort is evidenced by the fact 
that on March 2 7th, 1943, the Laboratories 
Division of the Federal Telephone and Radio 
Corporation was notified that it had been 
awarded an Army-Navy " E" in recognition of 
its record of accomplishments. 

During the world war of 1914-1918, intensive 
activities in the communication field resulted 
within a relatively brief period in developments 
that under normal conditions would have ma
terialized only after many years. Thus, the rapid 
development of radio broadcasting, long dis
tance radiotelephony, etc. ,  were the commercial 
realizations of this basic war effort. Similarly, 
it is to be expected that the even more revolu
tionary developments now taking place behind 
the closed doors of laboratories throughout the 
country will result in great changes in industrial 
and private life. While the F. T. R. Laboratories' 
present efforts are being devoted 100 per cent 
to war work, it will follow inevitably that the 
knowledge gained and the new devices developed 
will prove important in the future peacetime 
world. 
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76  E LE C T R I C A L  C O M M U N I C A T I O N  

Federal Telephone and Radio Expansion 

Rapid expansion in production by the Federal 
Telephone and Radio Corporation necessitated 
renting quarters in buildings scattered over the 
Newark, New Jersey, area. Following careful 
study of the possibilities, the decision was 
reached to purchase property for the erection 
of buildings which would eventually house all 
I. T. & T. manufacturing activities in the U. S. A. 
Accordingly, a 120  acre site in Nutley and 
Clifton, New Jersey, was acquired. 

Colonel Sosthenes Behn, President of the In
ternational Telephone and Telegraph Corpora
tion, presided at the ground breaking ceremonies 
attended by I .  T. & T. and F. T. & R. officials 
(February 17th, 1943). In dedicating the first 
unit, which will be devoted wholly to the prose
cution of the war, he stated that it "will be 
built on the Clifton side of Kingsland Road, and 
you may rest assured that its architectural design 
will be entirely in keeping with these beautiful 
surroundings-something of which the commu
nity may well be proud."  

''We expect to break ground soon across the 
road,"  Colonel Behn continued, "for the con
struction of a Laboratory, also to be dedicated 
to our war effort." In visualizing the future of 
the Company, Colonel Behn expressed the hope 
that the new Laboratory would carry the de
velopment of the science of electronics " to pre
viously unattained heights ." 

Rotary Machine Switching Equip ment 

As a result of the outbreak of war in Europe 
in 1939, arrangements were made to manufacture 
the well-known Rotary Machine Switching Sys
tem in the U. S. A. In 1942 Federal Telephone 
and Radio started shipments of Rotary equip
ment directed towards the completion of the 
large central office projects for San Juan, Puerto 
Rico, and three new central offices for the Rio 
de Janeiro area. All of these projects will utilize 
the 7 A-2 Rotary Machine Switching System and 
will incorporate the most up-to-date features 
available. The San Juan installation includes a 
20-position toll and international switchboard, as 
well as information and complaint desks and 
associated facilities. \Vhen this new exchange is 
cut into service the Porto Rico Telephone Com
pany, an I. T. & T. associate, will be in a position 

to meet necessary service demands of the 
important San Juan defense area. 

The three central offices 1 for the Rio de 
Janeiro area of the Brazilian Telephone Com
pany comprise offices "32 ,"  "37" and "49." 
A new building is being constructed for office 
"37"  while offices "32" and "49" represent addi
tional units for existing central offices. The Rio 
de Janeiro area is served by the Rotary System ; 
the offices now in process of manufacture will 
contain equipment identical to that supplied by 
the Bell Telephone Manufacturing Company, 
Antwerp. Special desks and test bays are included 
in these projects. 

Simplified Subscribers' Telephone Sets 

A new telephone set of revolutionary design 
was made available during the past year.2 Loose 
wiring is avoided by means of a plastic connecting 
block provided with screw terminals to which the 
component units-induction coil, condenser, and 
ringer-make connection through spade lugs 
rather than by means of wires soldered to lugs on 
each unit. Interconnection between the terminals 
is made through bus bar wiring run in grooves on 
the underside of the connecting block. The 
gravity switch and plunger are also built integral 
with this block. Since each unit fits only into 
its correct position, wrong connections are im
possible. 

Cellulose acetate sheet and plastics are substi
tuted for paper, fiber, and textile insulation; the 
gravity switch and dial are equipped with dual, 
parallel-connected, precious metal contacts and 
are covered for dust protection. 

The cord problem, representing one of the 
largest items of maintenance, also has been solved 
by the development of a plastic sheathed, snarl
proof tipless cord. The new cord is simply cut to 
length and connected without further prepara
tion, that is, the ends require no stripping or 
soldering. The cord is connected almost auto
matically and is securely anchored by a new 
type of screwdown adapter. 

Thus, repairs and replacements on the new 
subsets can be made with minimum difficulty and 

1 "Conversion of Brazilian Capital to Full Rotary Auto
matic Operation," by W. Hirsch and E. A. Brander, 
Elec. Com.,  Vol. 2 1 ,  No. 1, 1.942. 

2 " Simplified Subscribers' Telephone Sets," by E. S. 
McLarn, Elec. Com., Vol. 2 1 ,  No. 1, 1942. 
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simplified and more rugged construction should 
result in greatly decreased maintenance. 

Inside Wire and Drop Wire 

Inside wire and drop wire represent important 
elements of telephone systems. It is interesting 
to note that the I. T. & T. System pioneered in 
the development of No. 22 A.W.G. thermoplastic 
inside telephone wire as a substitute for No. 22 
A.W.G. rubber covered and braided inside wire 
and has been using it for upwards of two years. 
The plastic insulated wire lasts longer, is better 
electrically, smaller, neater, and in normal times 
cheaper than the rubber covered and braided 
wire. Approximate normal demand, exclusive of 
Europe, is 11,000,000 feet of paired and 850,000 
feet of triple inside wire. 

Experiments are under way towards the adop
tion of plastic insulated parallel drop wire in 
place of rubber covered and braided parallel drop 
wire which is now the standard. Some six or 
seven years ago the I. T. & T. adopted Copper
weld conductor for drop wire in place of bronze 
conductor. Copperweld conductor is 30% copper, 
whereas bronze conductor contains some 90% 
copper. I. T. & T. Operating Companies' con
sumption of drop wire, exclusive of Europe, is 
approximately 45 ,000,000 feet annually, so the 
saving in copper has been considerable. 

Conservation of Critical Materials 

Prior to production for defense, antedating the 
U. S. A. war production effort, the I .  T. & T. 
System was alert to the advantages to be gained 
from material substitutions. Examples are the 
above mentioned modifications in inside wire and 
drop wire practice involving important copper 
and some rubber savings, and the substitution 
of cellulose acetate sheet, plastics and plastic 
sheathed cords for paper, fibre and silk insulation. 

As the need for critical material conservation 
became essential to the war effort, studies in
volving substitutions of material were intensified. 
For die castings, which represented a major use 
of aluminum, zinc was substituted. In certain 
cases where used in sheet form zinc, in turn, was 
replaced by fibre. Aluminum has been generally 
replaced by substitutes such as phenol fibre 
sheet, thin sheet iron, etc. ,  with the exception of 
aluminum foil for condensers for which no sub
stitute is available. 

S Y S T E M  7 7  

Small sized lead covered cables formerly used 
in interior distribution work are being replaced 
by types not employing a lead covering. The 
possibility of utilizing smaller gauge conductors 
in lead covered cables is being studied; if success
ful, lead and copper requirements will be con
siderably reduced. 

Tin is being conserved by radical reduction of 
its content in both wiping and bar solder. 
Further, by means of a new method of splicing 
lead covered cables, tin requirements are being 
greatly reduced. Tin coating of copper wire has 
been eliminated wherever possible. 

Silk had been largely replaced by cellulose 
acetate yarns, such as Cotopa 3 for the insulation 
of central office equipment. Nylon is now being 
used extensively to replace natural silk in the 
insulation of fine magnet wires. 

The I. T. & T. group of companies possess a 
background of experience in the export market 
extending over many years. In handling large 
equipment orders for shipment abroad, the Inter
national Standard Electrical Corporation, in 
particular, has engineered them with special 
reference to critical material conservation. M uch 
has been accomplished in this direction, not only 
because of intimate knowledge of requirements 
and conditions prevailing in communication sys
tems throughout the world, but also because of 
familiarity with local manufacturing conditions 
in many countries, thus making possible arrange
ments for local manufacture of parts and com
ponents and restricting U. S. A. shipments to 
minimum essentials. 

I. T. & T. Operating Companies 

TELEPHONE 
During the year I .  T. & T. Operating Tele

phone Companies showed a gain of 60,751  
stations, or  approximately 6 per cent. While 
this growth was made possible by decreasing 
the normal margin of spare facilities, it actually 
represented less than 50 per cent of the demand 
for additional service. 

An additional intercontinental land line circuit 
between Buenos Aires, Argentina, and Santiago, 
Chile, was placed in service. In Mexico, toll line 
facilities were added between Mexico City and 

3 " Recent Developments in Esterified Fibrous Insu
lants," by A. A. New, Elec. Com., Vol. 19, No. 2 .  
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the U.  S .  A. border. Direct circuits also were 
provided between Monterrey and M atamoros, 
thus making it unnecessary to route toll calls 
through American territory between Matamoros 
and other Mexican points. 

Comm uni ca ti on facilities in several Wes tern 
Hemisphere countries required for military and 
naval bases, together with interconnecting toll 
networks, were rushed to completion. 

I. T. & T. Companies in Mexico, Peru and 
other countries, in normal times, were supplied 
with Rotary automatic equipment from Belgium 
and France ; this source of supply of course ceased 
after Axis occupations of European countries. 
Similarly, Standard Telephone& Cables, London, 
supplied step-by-step automatic equipment to 
I. T. & T. Companies operating in Brazil ,  Argen
tina and Chile. S. T. & C. output since the war 
started naturally has been diverted to the armed 
forces, and material available from this source 
for companies in South America has been greatly 
restricted. To compensate for this loss of supply, 
the I. T. & T. established a factory in Newark, 
New Jersey, U. S. A. ,  for the manufacture of 
equipment required by telephone subsidiaries and 
other customers in the Western Hemisphere. 
Here again, after the United States was forced 
into the war, this factory 4 became busily engaged 
in the manufacture of important combat and 
allied equipment. 

Despite imposed restrictions of growth, ma
terial conservation and ingenious methods of 
improvization in general have enabled I. T. & T. 
Companies to meet essential service demands. 

The telephone cord, indispensable at sub
scribers' stations and requiring frequent replace
ment due to wear and tear, serves as an inter
esting example of procedures adopted. Worn out 
cords are being replaced by shorter cords, thus 
effecting considerable savings in cordage con
sumption. Moreover, cords now are being main
tained in service regardless of mere deterioration 
in appearance, and frayed or discolored cords are 
being reconditioned by covering them with new 
braid purchased locally. Other types of cords are 
given similar treatment so that the need for new 
cords has been reduced to the practical minimum. 

A process has been developed for straightening 

4 The Telephone Division of the Federal Telephone and 
Radio Corporation. 

bent switchboard plugs and also slightly· en
larging the "ring," thereby extending the service 
life of a substantial quantity of plugs which 
otherwise would be fit only for the scrap heap. 

Worn out switchboard jacks are being restored 
to standard size by cutting a longitudinal slot, 
compressing the sleeve of the jack, and soldering 
the slot. 

Discolored telephone receiver casings and caps 
are being polished and reused ; broken bakelite 
piece parts are being repaired with a cement 
which the various companies are able to procure 
locally. An interesting departure in the produc
tion of receiver and transmitter caps is making 
them of wood. 

Previously abandoned drop wire is being re
covered in large quantities and the practice has 
been instituted of salvaging subscribers' station 
drop wire whenever a station is removed from 
service, the wire being returned to the storeroom 
where it is graded and renovated wherever 
possible. Usable wire then is spliced in to normal 
size coils and reissued to the installation forces. 
Some wire requires only minor repair, such as 
taping small abrasions in the braiding. Other 
wire requires complete over-hauling, which is 
accomplished by repairing defective portions of 
the rubber insulation and then rebraiding the 
wire. 

In this and many other ways, I. T. & T.  
Operating Telephone Companies are maintaining 
the established tradition of the telephone in
dustry that calls "must go through" despite 
obstacles-even those imposed by a global war. 

RADIO 

The Buenos Aires-New York twin-channel , 
single sideband radio telephone link inaugurated 
in December, 1940, was greatly improved in 1 942 
and an entirely new type of secrecy equipment 
added. Consequently, two separate telephone 
conversations (one on each sideband) can be 
carried on simultaneously over this radio link 
with assurance of secrecy equal to that attained 
in wire transmission. 

Similar twin-channel equipment has been de
livered to Rio de Janeiro, Brazil, and to San 
Juan, Puerto Rico, and is now being installed in 
both locations. In Rio de Janeiro, the twin
channel receiving equipment is in operation and 
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the terminal equipment and transmitter should 
be in service shortly. The Puerto Rican equip
ment will provide the first direct radio telephone 
circuit between San Juan and New York City. 

In Brazil, international telephone facilities 
were installed in Recife and Natal ; they should 
be in operation shortly. Sites have been pur
chased and similar equipment shipped for use at 
Sao Salvador (Bahia) and Belem. Additional 
expansion is contemplated. 

In Peru, international telephone circuits were 
extended to the Republics of Venezuela and 
Colombia. 

In Bogota, Colombia, new privacy equipment 
was installed and the international circuit to 
Buenos Aires and other points has been greatly 
improved. 

In South America, the extension of radio tele
graph services is under study and a number of 
important links have been opened. These include 
Caracas (Venezuela)-Buenos Aires (Argentina) 
and Asuncion (Paraguay)-Rio de Janeiro 
(Brazil) . 

In Puerto Rico, emergency radio telegraph 
equipment was installed for All America Cables 
and Radio, Inc. , on the site of the Radio Cor
poration of Puerto Rico, a subsidiary of I. T. & T. 
This equipment will serve as an emergency alter
nate facility. 

The Mackay Radio and Telegraph Company, 
as indicated below, has opened 18 new direct 
radio telegraph circuits since the entry of the 
U. S. A. into the war ;  eleven of these circuits 
were established in 1942. 

S Y S T E M 79 

Numerous changes have been effected in Mac
kay Radio plant facilities throughout the United 
States to provide services required by the mili
tary departments of the Government. 

Two 50-KW International Short Wave 
Broadcasters 

The two CBS 50-KW Intermediate Short 
Wave Broadcasters, built by the Federal Tele
phone and Radio Corporation, inaugurated last 
year, and described in this issue of Electrical 
Communication,  now have completed over a year 
of continuous service in the dissemination of 
information and entertainment to the entire 
world. The design features incorporated in these 
transmitters, whereby programs can be trans
ferred rapidly to any predetermined frequency 
and antenna array, are proving highly useful in 
the effective transmission of program material 
originated by the Columbia Broadcasting System 
and the Office of War Information. 

lnter�ediate and High Frequency Marine 
Radio Units 

While the Federal Telephone and Radio Cor
poration is a large producer of war materiel, both 
radio and telephone, the U. S. Maritime Com
mission in December, 1942 , gave specific recog
nition to Federal through the award of the " M "  
Pennant and Victory Fleet Flag for the initia
tion, proposal and development of " the idea of 
a single unit for the radio room on the Liberty 
type vessels which contained all the radio equip-

December 15,  1941 
December 31, 1941  
February 6,  1942 
February 15 , 1942 
February 25 ,  1942 
March 14, 1942 
March 25 ,  1942 
April 12, 1942 
May 16, 1942 
May 18 , 1942 

New York-Kouibychev (Russia) and New York-Moscow 
Honolulu-Ch ungking (China) 

July 2, 1942 
August 10, 1942 
October 13, 1942 
February 1, 1943 
March 1, 1943 

5 Government Station. 

Honolulu-Chengtu (China) 
San Francisco (California)-Kharbarovsk (Russia) 
New York (New Y ork)-LaPaz (Bolivia) 
San Francisco (California)-Wellington (New Zealand) 
New York (New York)-Asuncion (Paraguay) 
San Francisco (California)-Sydney, Melbourne and Brisbane (Australia) 
New York (New York)-Cairo (Egypt) 
San Francisco (California)-Chungking (China) 
New York (New York)-Bogota 5 (Colombia) 
New York (New York)-Hamilton (Bermuda) 
San Francisco (California)-Kunming (China) 
New York (New Y ork)-London (England) 
New York (New Y ork)-Algiers (North Africa) 
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ment required by law." Adoption of this com
bination intermediate frequency unit, known as 
the Marine Radio Unit, 6 on Liberty type ships 
reduces installation time to a fraction of that 
formerly required and releases skilled labor for 
other war work. 

A companion of the above unit, known as the 
High Frequency Marine Radio Unit and de
scribed in this issue of Electrical Communication, 
was developed in 1942. The new unit, within a 
single framework, contains a high frequency 
marine transmitter covering a frequency range 
of 2 me to 24 me, a motor generator power supply, 
a high frequency communication receiver, and all 
other facilities involved in a high frequency ship 
communication station. Like the intermediate 
frequency unit, the high frequency unit is supplied 
to ships completely wired, adjusted and ready 
for connection to the antenna and power lines. 

Instrument Landing System 

A complete two-course airplane Instrument 
Landing System, manufactured and installed for 
the Civil Aeronautics Administration by the 
Federal Telephone and Radio Corporation, was 
demonstrated at the New York M unicipal Air
port, December 2 ,  1942. The demonstration 
marked the culmination of several years of de
velopment jointly by C. A. A. and F. T. R. engi
neers at the Civil Aeronautics Administration 

Experimental Station located at M unicipal Air
port, Indianapolis, Indiana. 

The system provides complete radio facilities 
for instrument landing at an airport. It makes 
landings possible with weather ceilings consider
ably below the present established minima with
out relaxing safety, which has always been the 
C. A. A. 's  foremost consideration in supervising 
air transport operations. Eventually the new 
system will be installed at principal airports 
throughout the country to expedite schedules and 
increase their reliability by minimizing delays 
due to unfavorable weather. 

Ultra High Frequency Two Course Radio 
Range with Sector Identification 

On January 14, 1942,  A. Alford and A. G. 
Kandoian presented a paper 7 before the lnsti-

6 "A New Marine Radio Unit for Cargo Vessels," by 
E. ]. Girard, Elec. Com., Vol. 20, No. 2. 

7 This paper has not been published.-EDITOR. 

tute of Radio Engineers describing this U. H .  F. 
radio range. Unlike previous ranges, the Ultra 
High Frequency Range is virtually free from 
atmospheric noise ; hence, the service provided is 
uniformly good at all times. 

A second major improvement results from the 
Sector Identification feature. With former radio 
ranges of the A and N or · - and - · type, the 
pilot is unable to determine his position with 
respect to the radio range station from informa
tion conveyed by the radio range signal. For 
example, he receives the same signal regardless of 
whether the radio range station is ahead on the 
left or behind on the right�a serious deficiency 
and one requiring special flight procedure in 
order to determine the position of the plane with 
reference to the radio range station. The new 
type of range completely overcomes this difficulty 
inasmuch as the received signal not only provides 
information as to the plane's location with re
spect to the course, i .e . ,  whether north or south 
of an east-west course, but also whether the plane 
is on the east or west side of the radio range 
station. This is accomplished by an aural signal. 

A third important improvement is achieved by 
providing a visual pointer indication, which is 
generally more reliable than the aural A ( ·-) 
and N (-·) signal obtained with other ranges. 
The radio range is thus tied up with the Instru
ment Landing Systems which operate with the 
same pointer indication. Further, opportunity is 
provided for future application of the visual 
indicator signal to a gyro pilot which then would 
be able to keep the plane on a desired radio 
range course automatically. 

In addition, as in the case of the conventional 
low frequency A and N aural radio ranges, the 
Two Course Radio Range with Sector Identifica
tion employs simultaneous voice modulation so 
that instruction, weather information, etc. , may 
be conveyed to the pilot from the radio range 
station throughout his flight. 

The development of this range covered a period 
of three years. It was completed in 1942 with the 
addition of the simultaneous voice feature. 

Quartz Crystals 

Plans by Federal Telephone and Radio Cor
poration for entering the field of crystal manu
facture were formulated in October 1941 and 
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greatly accelerated after December 7 ,  1941 , in 
connection with the war program. Training of 
employees started in June 1942, and, by the end 
of the month, deliveries commenced. 

Shipments in December 1942 and subsequent 
months have about doubled each month and 
expectations are that the total volume for 1943 
will be large. Considering the intricacies of 
Crystal production, change in type manufac
tured, man power shortage, and difficulties in 
procuring equipment, achievements to date and 
in prospect are recognized as outstanding by 
those familiar with the art. 

Wire Transmission 

The Wire Transmission Division of the Federal 
Telephone and Radio Corporation was organized 
early in 1942 and is engaged in the development 
and manufacture of telephone repeaters, toll line 
ringer-oscillators and other voice and carrier fre
quency transmission apparatus. Its activities are 
being devoted solely to war work for the United 
States Army and the United Nations. 

Insulated Wire and .Cables 

Early in 1942 the " Intelin " Division of the 
Federal Telephone and Radio Corporation was 
formed to carry out research, development and 
manufacture of insulated wires and cables for 
telephone, carrier, radio and radar uses. 

Due to the shortage of critical raw materials, 
considerable attention has been given to the de
velopment of synthetic dielectrics and rubber 
substitutes. The Intelin Division has developed 
over 600 types of dielectric materials and is 
manufacturing over 40 different types of high 
frequency and radar cables, which are urgently 
needed in modern combat equipment. 

The progress made in these developments has 
been rapid and has resulted in considerable ad
vances in the cable field. Not only has the 
frequency range been greatly extended, but 
modern technique makes possible the use of high 
power at these frequencies. 

Along with mass production of the cables 
developed by the Intelin Division, intensive 
research and development continues in order to 
increase the practical application of other de
velopments which are being carried out in the 
radio field. 

S Y ST E M 8 1  

As all o f  this work has been done quite rapidly, 
accelerated life tests are carried out in the field 
under operating conditions felt to be more severe 
than any which will actually be encountered so as 
to incorporate in the cable designs any features 
which will increase the factor of safety and thus in
crease the effectiveness of the combat equipment. 

Because of accelerated accomplishments neces
sary to meet the emergency conditions, the 
probabilities are that there will be immediate 
peacetime applications for the synthetic dielec
trics upon the cessation of hostilities. 

Thin Case Hardening with Megacycle 
Energy 

Federal Telephone and Radio Corpora ti on' s In
dustrial Electronics Division perfected a method 
of hardening a thin skin on steel parts without 
destroying valuable toughness beneath the sur
face using radio frequencies as high as 1 5 ,000,000 
cycles. By restricting heat to the significant por
tion of the work, lower unit cost and increased 
production become possible. The method pro
vides freedom from distortion or warpage and, 
together with freedom from scaling, makes final 
machining prior to heat treat feasible. 

Vacuum tube oscillators for the new case 
hardening process are similar to high frequency 
radio transmitters and range in power up to 200 
kilowatts. Space requirements of the equipment 
on the factory floor are small, however, since 
power supplies can be located at a remote point. 
The small space requirement plus the high pro
duction rate of the short heat cycle, a matter 
of a fraction of a second , makes radio frequency 
heat treatment an " in the line " production 
process. 

Many parts of nominal size can be processed 
in automatic loading, heat treating, and ejection 
machines. 

The new process is proving valuable in speed
ing the production of precision parts for the 
war effort. 

I. T. & T. Selenium Rectifiers 

The year under review witnessed a continued 
increase in the popularity of I. T. & T. Selenium 
Rectifiers for applications ranging from sizes suit
able for miniature power supplies for portable 
equipment to stationary installations involving 
thousands of amperes. Applications of the recti-
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fier are as may be expected-all for the war effort, 
including both actual items of war material and 
facilities for producing them.  

Greater advantage is being taken of  the ability 
of the Selenium Rectifier to operate reliably over 
a wide range of temperatures and rarified atmos
pheres as well as to withstand shock and vibra
tion on warships, airplanes, and other fighting 
units. Moreover, their small copper content and 
the relative freedom from other critical materials 
make them particularly desirable over other 
equipment for rectifying alternating current. 

A new small size rectifier plate, fitting into a 
tube and only a little larger in diameter than a 
lead pencil, is now available. It is finding many 
uses where small current rectifiers are required. 

To improve operation and decrease weight for 
certain applications, a Selenium Rectifier plate 
which will operate at nearly double the reverse 
voltage of the present plate is now being manu
factured. 

During the past year complete equipment in
corporating Selenium Rectifiers has been pro
duced in much greater volume than heretofore. 
In addition to the more common uses, such as in 
storage battery charging and furnishing direct 
current for electroplating, communication sys
tems and control equipment, many specialized 
adaptations have been evolved. 

Specially interesting, due to their size and 
novel construction features, are Selenium Recti
fiers being built to supply direct current for the 
electrolytic method of tin deposition. The elec
trolytic deposition of tin on strip steel had been 
slowly developing during the five year pre-war 
period. When the enemy succeeded in cutting off 
the United States from 80% of the world's tin 
supply, it immediately became apparent that 
some drastic measures would be required to con
serve meagre tin stocks on hand. With the elec
trolytic method, it is possible to control the thick
ness of the coating and, especially for dry pack 
articles, to use only one-third of the amount of 
tin required by other methods of deposition. 

The process is continuous with the strip oper
ating at from 250 to 650 feet per minute. Ex
pectations are that 1000 feet per minute will be 
practical within the next few months. At speeds 
of 650 feet per minute, each line requires approxi
mately 48,000 to 60,000 amperes D.C. in order 
to produce a plate of suitable thickness. 

About 26 of these continuous strip mills are 
being installed as part of the tin conservation 
program, and it is gratifying to note that F. T. 
& R. has been selected to furnish the D.C. con
version apparatus in the form of Selenium Recti
fiers for 9 of these lines. The equipment being 
built consists of 18-7500 ampere units, 3-5000 
ampere units and 3-3000 ampere units, making a 
total of 159,000 amperes at 12 volts D .C. 

Selenium Rectifiers were selected for this appli
cation because of their efficiency, their small 
copper content compared with other means of 
converting of A.C. to D.C.,  and their freedom 
from maintenance. But probably the major 
consideration which led to the choice of Selenium 
Rectifiers was the fact that the units offered had 
the selenium plates immersed in a liquid which 
protects the plates from moisture and corrosive 
fumes as well as serving as a medium of heat 
transfer. This protection permits the location of 
the rectifiers near the plating tanks, thus further 
reducing the amount of copper necessary for the 
installation. 

D.C. output voltage control is effected by 
means of saturable core reactors which are de
signed to provide voltage control from 0. 7 5 vol ts 
to 1 2  volts. 

Patents 

Following a series of conferences arranged by 
the War Department in September, 1941, repre
sentatives of the radio industry unanimously 
adopted a resolution of far-reaching importance 
relative to patents. The resolution included a rec
ommendation that the United States Government 
endeavor to obtain from owners of patent rights 
licenses in the fields of communication, signaling, 
remote control , navigation and direction and 
position indication. 

The International Telephone and Telegraph 
Corporation and its subsidiaries, International 
Standard Electric Corporation and the Federal 
Telephone and Radio Corporation,8 granted 
to the United States Government, for its own 
use or the use of any nation named by it, 
royalty free non-exclusive licenses under all of 
their United States patents and patent applica-

8 Formerly the International Telephone & Radio Manu
facturing Corporation and the Federal Telegraph Com
pany, but since merged under the name, Federal Telephone 
and Radio Corporation. 

www.americanradiohistory.com

www.americanradiohistory.com


I .  T .  & T .  

tions for the duration of the war and six months 
thereafter. These licenses give the Government 
the free use of all inventions in the above men
tioned fields. 

Of the hundreds of patents and patent applica
tions included in these licenses, a large percentage 
was based on inventions originated in the exten
sive laboratories of the International Telephone 
and Telegraph Corporation and its subsidiaries 
abroad. The majority of those derived from such 
sources were the result of intensive research and 
development work carried on by Standard Tele
phones and Cables, Ltd . ,  London, Le Materiel 
Telephonique, Paris, and the Bell Telephone 
Manufacturing Company, Antwerp, over the 
past two decades. 

Many of the inventions protected by these 
patents have proved their value by widespread 
use abroad in peacetime applications. Others are 
virtually limited to wartime use. Numbers of the 
inventions are secret. All are dedicated as a 
contribution of the International Telephone and 
Telegraph System to winning the war. 

Federal Training School 

In August, 1942, it became evident that the 
Federal Telephone and Radio Corporation would 
require skilled labor in excess of the visible 
supply. On the basis of a survey conducted under 
the direction of the Personnel Department, a 
training and upgrading program was started. 

In some categories where the required skill is 
high, the training long, and the number of men 
required small, such as in the case of skilled glass 
blowers and first class structural workers, it was 
obviously necessary to continue hiring men in 
the general labor market. In other skills, such as 
in crystal matching and vacuum tube assembly, 
it was decided that the best way to train addi-
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tional help was to place unskilled men directly 
on the production line under the supervision of 
foremen and their fellow workers, and let them 
learn by experience. It was apparent, however, 
that in many skills, such as wiring and assembly 
soldering, the number of additional people re
quired was sufficient to justify setting up a 
separate training school where new workers 
could acquire the necessary facility before under
taking production work. 

The school began operation on September 21, 
1942,  in conjunction with the Essex County 
Vocational High School War Production Train
ing Program. Instructors are supplied by the 
Vocational System while classrooms and ma
terials are supplied by the Federal Corporation. 
Students are employed by the Federal Personnel 
Department and are paid the regular rate for 
unskilled labor during the training period. 

Two schools actually are maintained : one for 
assembly soldering and wiremen, and the other 
for radio testers, assembly, shop science and relay 
adjusting. Courses are of several types� Some 
courses, such as for assembler-solderers, wiremen 
Class 3 ,  and radio testers Class 3, are of two 
weeks duration designed to give completely un
skilled individuals an introductory knowledge of 
their future jobs. Other courses, of the upgrading 
type, give men and women already employed by 
the company the additional training necessary to 
fill jobs on a higher level. Advanced courses in 
radio test assembly and wiring are of this type 
and range in length from four to twelve weeks. 
Courses such as Methods Engineering and Fore
man Training, designed to give foremen and 
other supervisory personnel a better grasp of 
manufacturing methods and employee problems, 
are held in the evening once or twice a week and 
last from two to ten weeks. 
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