BEHIND THE SCENES OF A

Radio men and those who plan to make radio their business will be interested
wnvolved in transoceanic and particularly trans-Atlantic broadcast programs.

The Board at R.C.A.C., 46 Broad St., N. Y. C., through which all international
prograrns are cleared to the networks.

its severest tests during the Czechoslovakian crisis. In
3 weeks, N.B.C. delivered 110 international broadecasts,
C.B.S. made 98 foreign pick-ups, while M.B.S., which
made its coverage by play-backs of recorded foreign news
broadecasts, contributed 5 European broadcasts—altogether
a total of 213 completed and broadcast foreign programs.
National differences were forgotten, that the public might
be served.
Ignoring the problem of radiophoto work, because it has
a few individual problems of its own,’ one wonders that so

POINT-TO-POINT communication was given one of
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many broadcasts could be completed without a serious oper-
ating “hitch.”

Considering some of the differences we find that a point-
to-point radio program service must be more dependable
than a point-to-point radio telephonic service. Once a pro-
gram is sent, it is gone, and there is no re-sending it.

Another difference is that radio programs must be supplied
with the high fidelity and quality to which the publie is
accustomed at the time.

A third difference is the necessity for cue signals and
tine checks so that the transition period between programs is
passed smoothly, thereby eliminating time waste and poor
broadcast technique. A detailed examination would reveal
more points of contrast.

RCA COMMUNICATIONS, INC.

Engaged in trans-Atlantic voice communications, R.C.A.C,
supplies a point-to-point radio program service which has
the characteristic of message privacy given to radiotele-
graphic messages. Available only for programs to be used
for direct broadecast, the point-to-point transmissions are
made in either one or both directions as the client desires;
and as such a service the transmissions are made on point-
to-point frequencies. All transmissions in this type of service
must be directed to a particular point and to a particular
party. It must be pointed out that communications are made
in both directions only when necessary from the entertain-
ment point of view.

Most of the trans-Atlantic transmissions are sent on short-
waves between 4 and 22 mec., and are received on the latest-
type diversity receivers.® To supply infallible service, all
programs received for rebroadcasting are transmitted on
TWO frequencies. Both frequencies are connected to a mixer,
so if trouble should develop the troublesome frequency can
he faded-out and the remaining or “safety factor”-frequency
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TRANS-ATLANTIC HOOKUP

in this absorbing story of how technicians now meet the innumerable problems
I'mportant factors are wavelengths, howrs and power, and particularly, antennas.

GODDESS

faded in, and the program continued. Since each program is
received on 2 frequencies, and each frequency is received by
a diversity receiving system composed of 3 receivers, a single
reception of program quality will utilize 6 receivers!

Most of the European transmitting equipment is pretty
much the same as the American. It seems, however, that
European companies are beginning to realize that American
receivers are superior to theirs, and as a result they are
purchasing or making American-designed diversity units.

Depending on the time of the day and the frequency used,
the power necessary to cross the Atlantic varies between
5 and 50 kilowatts. By working a 5-10 kw. transmitter into
an antenna with a power gain of from 10 to 20, R.C.A.C.
can attain an equivalent power of 50 kw. in the direction
of maximum signal.

At the Rocky Point, L. I., station, “tea-cart” modulators
(so called because they are mounted on wheels and can be
rolled about like a tea cart) are available to voice-modulate
any one of the available radio telegraph transmitters. The
station houses more than 20 transmitters.

A European program sent westward goes by land line
to the nearest transmitting point. Usually the traffic is con-
fined to a few points, since this practice automatically im-
proves operating technique and decreases time waste. Some-
times, due to changing political conditions, a program may
be routed in 3 different ways in as many months.

EXAMPLE

Suppose an American network advises R.C.A.C. that a
program is desired from Geneva, Switzerland, at 3:15 P.M.,
Eastern Standard Time. The responsibility for establishing
communications lies with R.C.A.C., which immediately ad-
vises Geneva in a service message that on a certain date
communications will be established on 2 frequencies at
19:45 G.M.T. to begin tests for a program which will start
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+. . to a pick-up point 20 miles outside of London, and thence to Europe.
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The diversity shortwave radio receiver at RCA International receiving station
at Riverhead, L. I.

at 20:15 G.M.T. When the day volls around, Geneva is called
at the time designated over the prearranged frequencies.
The receiving station selects one frequency for immediate
service, while the other is used as a “safety factor”-frequency
being hooked into the fader as previously described.

Both frequencies are checked for stability and modulation.
A time check is made by the transmitting studio, the Geneva
transmitter, the American receiving station, and the Amer-
ican receiving network, to insure that all 4 points are using
the exact same time.

Levels are checked at all the important points on the
complete circuit. Cues are repeated, the time rechecked, and
the testing period is almost up. The stations stand by their
respective equipment until the cue is passed, at which time
the program starts. The testing period varies in length
depending on the program and the circuit conditions. These
testing periods are so accurately computed by the experienced
lransmission engineers, that the standby time between the

(Continued on page 238)

RIVERHEAD, L.I
(REAL)

NETCONG, N.J.
(AT.&T.)

Radio circuits are shown solid; land lines are dotted. The A.T.&T. station

at Netcong, N. J., has radio circuits to London and Paris only. The remainder

of Europe is contacted by land lines. The R.C.A.C. station in  Riverhead,
L. I, has radio circuits to all the capitals of Europe.

211



238

MEMO TO ALERT SERVICEMEN

2 e PA B,

| HERE'S CUSTOMER APPEAL — For 1940, '
1 Lafayette engineers again offer three com-
| plete lines—a DeLuxe, Standard and an
[ Economy. All 3 bear the stamp of Lafayette |
advanced engineering. All are star per-
formers — streamlined for buy appeal.

BIG SURPRISE of the new triple line is
Lafayette's consistently lower prices, You
make more on every system you sell. And
you sell more because Lafayette P.A. can’t |
be matched—at any price! In profit, as in |
performance, Lafayette’s the best bet! |

“ SEND TODAY for new FREE 1940 catalog. |
See the “triple threat” line. You, too, !
can earn big money selling Lafayette P.A. F
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Fig. 4. The best operating frequencies for various hours of the day, for West to East, and East to West

transmissions, are shown

here.

BEHIND THE SCENES OF A TRANS-ATLANTIC
HOOKUP

(Continued from page 211)

end of the testing period and the start of
the program is about 1 minute.

Should something go wrong and the
Geneva station fail to hear the prearranged
cue signal, the Geneva speaker will com-
mence his talk a few seconds after the
agreed-upon time. While Switzerland may
have trouble in hearing America, the
speaker knows he is speaking to America
over 2 frequencies and more than likely
he is being heard.

The greater part of the communication
between the stations is done in voice and
in the English language; the remainder is
done in code.

| THE AMERICAN TELEPHONE AND TELE-

GRAPH COMPANY

Trans-Atlantic radiotelephone circuits of
the A.T.&T. terminate in London and Paris.
Paris serves as the land terminal for France
and its colonies, while the remainder of
Europe trafficks its messages through Lon-
don. All operating is done in English.

With shortwave transmitters located in
Lawrenceville, N. J.,, and longwave trans-
mitters at Rocky Point, L. I., the A.T.&T.
continues a service inaugurated in 1927.%*
Two of the available transmitters at Law-
renceville are of the SSB (Single-Side-
Band) type, in which the high-frequency
components such as pretuned circuits and
erystals are selected by means of switches
in the low-powered stages.

The DSB (Double-Side-Band) transmit-
ters shown in Fig. 1 are composed of the
following 6 stages: (1) The Crystal Stage;
(2) The 1st Harmonic Stage; (3) The 2nd
Harmonic Stage; (4) A Push-Pull Ampli-
fier Stage; (5) Two 10 kw. Water-Cooled
Tubes in Push-Pull; and (6) Six 10 kw.
Water-Cooled Tubes in Push-Pull Operated
with 3 Tubes in Parallel on a Side. Using
low-level modulation the transmitters de-
liver 60 kw. at modulation peaks when 1005,
modulated; the unmodulated power output
from the last stage is 15 kw.

In the newer type SSB transmitters, the
first 4 stages are replaced by an SSB gen-
erator amplifier unit which is connected to
the 5th stage as is shown in Fig. 1, the
SSB being shown in dotted lines. The peak
envelope power output of the SSB unit is
2 kw. The use of SS5B transmission increases
the effective power transmission by 10 times.

The receiving station at Netcong, N. J.,
has 3 S8B-type receivers, and 7 DSB-type
receivers. The DSB receivers have an R.F.
gain of over 120 db. Besides the beat oscilla-
tor containing 1 tube, the DSB receivers
use 13 tubes in the following 12 stages (see
Fig. 2): (1) H.F. Amplifier using 1 Tube;

(2) H.F. Amplifier using 1 Tube; (3) 1st
Detector using 1 Tube; (4 to 10, incl.) Inter-
mediate Frequency Amplifier Stages using
7 Tubes in all; (11) 2nd-Detector Stage
using 1 Tube; (12) An Audio Stage using
1 Tube. Mounted in three 19-inch racks, the
receiver is 5 feet wide, 6 feet high, and
about 1 foot deep.

Since the receiver noise of both the SSB
and the DSB is very low the factor limiting
reception is usually atmospheric noise.

For transmitting, Twin Rhombic Anten-
nas having their long axis pointed toward
London (N 50 E) are joined in parallel. To
prevent the antenna from radiating along
both directions of the long axis, a 600-ohm
resistance in the form of a stainless-steel
transmission line is connected at the for-
wardmost end of each antenna. The anten-
nas, made entirely of open wire, are com-
posed of 3-wire radiators which make com-
mon connections at the extremities of the
long axis.

Similar to the transmitting antennas in
configuration (see Figs. 3a and 3b), the
receiving antennas differ in that they con-
sist of a single wire, and the 600-ohm dis-
sipation line is replaced by an 800-ohm car-
bon resistor, which has the effect of sup-
pressing reception from the unwanted or
westernly direction. The antenna is coupled
to the receiver by means of a coupling unit
and coaxial cable.

THE TRANSMISSION MEDIUM

In general, there are 5 different types
of radio transmission path troubles: (1)
Magnetic Storms; (2) Fading; (3) Appear-
ance or Disappearance of Signals, due to
a shifting of the critical reflected frequency
for a given ionospheric layer; (4) Abrupt
level change due to change of transmission
from one ionospheric layer to another; and,
(5) Fadeouts.

Magnetic storms can be overcome by the
use of longwave circuits,® low-latitude cir-
cuits, since the disturbance decreases with
latitude, or—if the storm is not too severe
—by the use of wide-pattern antennas.
From the studies made, the years 1940 and
1941 will give plenty of trouble as far as
magnetic storms are concerned.

Another very serious disturbance is the
Dellinger Effect, in which the incoming
signal is suddenly cut off—as though a
switch were opened™ ™% The answer to
this sort of trouble is to use shortwaves of
frequencies higher than those affected. The
longwave frequencies are unaffected and
may even be improved by the Dellmger
Effect.

The quality of the transmission is gen-
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RADIO-CRAFT for
erally affected by the frequency on which
it is made, the higher frequencies being less
disturbed by static and noise. The optimum
(best) frequency for a transmission at a
given time depends on the time of the day,
the time of the year, the status of the solar
cycle, and a knowledge of the earth’s mag-
netic currents. In Winter it is better to
work the lower frequencies, while in Summer
the higher frequencies are more amenable.
The Spring and Fall Equinoxes supply the
most troublesome periods. At any given
instant, it is equally difficult to transmit in
either direction.”

As far as the time of the day goes, a
consideration of Fig. 4 reveals that from
g AM. to 1 P.M,, E.B.T. are the hours of
excellent conditions. Night hour conditions
have been found to be more disturbed than
those of the daytime. Solar phenomena have
been shown to affect radio circuit disturb-
ance on the earth.®

Should a solar explosion occur the con-
dition of the ionosphere would be disturbed,
and the earth's magnetic condition would
be disturbed, these troublesome conditions
being reflected by a radio transmission eir-
cuit disturbance.

Thus the SUN is a source of trouble in
trans-Atlantic communications, where the
trend is toward overcoming that obstacle
—a trend that has become a parade of
communication science.
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A REAL PORTABLE RECEIVER

(Continued from page 209)

efficiency iron-core LF. transformers, the
loop antenna of comparatively large dimen-
sions, precise values of resistors and conden-
sers, and the use of high-gain tubes, By thus
giving special attention to every factor in
the design of this portable, it has been possi-
ble to obtain an extremely sensitive and se-
lective chassis with good audio output with a
plate voltage of only 82 V. The “C" bias for
the beam power tube is obtained as the drop
across a T20-ohm resistor in the “B-" lead.
This eircuit arrangement necessitates a
ganged switch with one section in the “A-.”
lead and the other in the “B--" lead. This
2-gang switch is mounted on the volume
control.

The diode section of V3 also delivers
AV.C. voltage to the first 2 tubes. The
triode section of V3 operates as a first A.F,
or driver of V4.

One important factor in making possible
the small-space feature of this receiver is
the series of Bantam-type tubes. Four of
these new small tubes are used

Special batteries had to be designed, to
fit the limited available space, in order to
secure 82 V. of “B" voltage. This voltage is
derived as the total of the “A” supply of
1.5 V., and the “B” battery of 80.5 V. (A
45-V. and a 35.5-V. “B” battery, in series.)

A set of batteries should provide 50 to 75
hours of life, depending upon the type of
service in which it is used; that is, whether
the portable is used for long periods of time,
or whether it is used for really short periods
with plenty of time in between for the bat-
teries to recuperate.

Radio-Craft predicts that, now that radio
sets are within sight of being really PORT-
ABLE—so that milady can carry them a
block without gasping for breath—the bat-
tery-portable is destined to ‘“go places” not
only in design, but also commercially!
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B REASONS

1. SERVICEMEN DEMAND OVER-ALL
ACCURACY. The 504 has an over-all guar-
anteed. accuracy of 29, on all D.C, and 3%
on all A.C. lunctions. Contrast this with
instruments in which ONLY THE METER is
guaranteed 2% or ONLY THE RESISTORS
to some perceniage. SUPREME guarantees
the accuracy ol the ENTIRE INSTRUMENT
—not just one component parl.

2. SERVICEMEN DEMAND BETTER REC.
TIFIER PERFORMANCE. The copper-oxide
rectifier in the 504 is unconditionally guar-
anteed for 90 days—exactly the same as
every other part.

3. SERVICEMEN DEMAND ACCURACY
REGARDLESS OF TEMPERATURE. The 504
incorporates an entirely new "Perma-Grad”
TEMPERATURE compensated circuit. Each
rectifier is individually matched with a
specially wound speol of HYTEMCO wire
which nullifies the resull of temperature
change on the rectilier by reacting in the
opposite direction. Thus accuracy is nol
guaranieed at only one temperature but is
guaranteed to be within 1%, over a wide
range of 40 degrees to 95 degrees. THIS
IS AN EXCLUSIVE FEATURE. Summer or
winter your 504 is always accurate.

4, SERVICEMEN DEMAND A COMPLETE
CONDENSER ANALYZER. The 504 is also
a COMPLETE condenser analyzer and will
check leakage of all electrolytics, reqgard-
leas of the CAPACITY or the WORKING
VOLTAGE. There are seven D.C. test voll-
ages from 25 to 450 volta with complete

CHOOSING THE MODEL 504,

SUPREME

SUPREME INSTRUMENTS CORP.
GREENWOOD, MISSISSIFPI, U.5. A.

LCX1ORT DEPT.. Asscciated

Cable Addiess’ LOFREH. N ¥

RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit sys-
tems have knocked out the old time cut-and-try

radio fixer, Trained men with up-to-the-minute
knowledge are needed to service these new secfs.

Radio service engineer.
are also furnished.

show you

its own way.
book of detalls.

OF EXTRA COST

To start you making money
without delay we eoquip
with this_ Circuit

n Co. 143 W. A5tk Streel, How York

3¢ RADIO EXPERT=oamAT HOME

PRACTICAL TRAINING
AT HOME

Our home study course Is practical “shop and
bench” training combined with a thorough set
of practical lessons prepared by an experienced
Four working outfits

MAKE SPARE TIME
MONEY

Our training Is complete and practical, We
how to make money almost from the
start. The course can easily be made to pay
Investigate now, write for free
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i .why mofe servicemen
are buying the SUPREME
304 than any other kind

llstings on the roll charl. Tests are made
on an English reading scale and discard
limita were setl with the co-operation of three
ol the leading d fact

5. SERVICEMEN DEMAND PROTECTION
AGAINST OBSOLESCENCE. There are two
ways in which a tube lesler can become
obsolete: (1) a change in tube base ar-
rangements and (2) a change in filament
vollage.

The 504 has a "PATENTED DOUBLE
FLOATING FILAMENT RETURN SELEC.
TOR"” which AUTOMATICALLY re-connecls
every tube sockel lo the proper amrange-
ment while the instrument is being set-up
according to the tube charl. This is done
REGARDLESS OF PRESENT OR FUTURE
TUBE BASE CONNECTIONS. There are
now about 120 dilferent bases—the Model
504 does not care il there are 1000 or more.

The 504 has also licked obsclescence due
to high filament voltages by using the
SUPREME VARIVOLT FILAMENT SELEC-
TOR CIRCUIT which makes possible any
filament vollage from 1.5 to the ifull line
vollage. Arrow-way teslt system, sel con-
trols from lelt to right—just {ollow the arrows,

6. SERVICEMEN DEMAND QUALITY AT
A PRICE THEY CAN AFFORD TO PAY.
Il you can afford a telephone or il you can
buy your cigarelles you can aflord the
Model 504. This big Model 504 laboratory.
combining a 7-way tube tester. a 31 range
sel tester, and a complete condenser ana-
lyzer. cosls you no more than 18c a day on
the world's casiest installment terms.

NO WONDER SUCCESSFUL SERVICEMEN EVERYWHERE ARE
BIG NEW CATALOG OF 1940
MODELS JUST OFF THE PRESS. WRITE FOR YOUR COPY TODAY.

E N . .
MAIL COUPON TODAY!

SUPREME INSTRUMENTS CORP. Dept C-9
Gresnwosd. Misa,

Ploase RUSH ms your newss] inlormition on SUPREME
304 and masy eiber complelely new SUPREME 1938 Modela.
Name.
Address

City. State.

HERE IS YOUR OPPORTUNITY

Your possibilities of making money and getting
ahead are limited only by your ablrihr and skill—
but you must know more than the other fellow. You
must be a radio service specialist, as R.T.A. can
train you.

WHAT R.T.A. STUDENTS SAY

Norwood, Dhio
I have connected with a large firin
as Radlo Service Manager and
\n\:l;h to extend my thanks for your
elp.

Joseph Rapien, Jr.

Yorkville, Ohlo
From Aug. 1 to Dec. 7, 1936, I
repaired 163 radios and put up
43 aerials which is very good for
part time work while studying

your course,
Chas. Koerber.

RADIO TRAINING ASS’N OF AMERICA
voint Heniinee Toser  Dept RC-109, 4525 RAVENSWOOD AVE., CHICAGO
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