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METHCDS DERVELOPED FOR THE ELIMINATICN OF
VOICE INTERFERENCE ON SIMULTANEOUS RADIO RANGAS
SUMMARTY

Inasmuch as the success of the Simultansoue Radio Range depends
upon the clear reception of véica or range, at the discretion of the
user, the question of over modulation or veoice splll-ocver Aisrupting
the range signal through the range filter assumes major importance.
This report contaelns the results of flight tests conducted at major
terminals throughout the lst, 4th, 5th and 7th regions and instruc-

tlons issued for the elimination of this interference.

TUTRODUCTICH

The simultaneous radio range was designed primarily to permit
the simultaneous transmission and reception of volce and range
signale with provision also for eeslecting sither at the pilot's dis-
cretion. This is desifable glance 1t elimlpmtes any necesslty for
pllots on instruments and prepariog for & landing, to request con-
tinuous rangs. To do sc deprives all other airmen of weather inform-
ation normall; scheduled to be broadcast during the periads of the
continuous range eignals.

The simultaneous redio rangs should ma?e it possible to recelve
volece or range with the use of a filter or by returuning the recelver
to the level of whichever signal is desired. This is accomplished by
meane of a slight difference in voice and range freguency.

Voice spill-over on the range signal, when employing a filter
wae noticed and occurs when the sum of the range and volce modulation

levals exceed 100 percant. This condltion resulted in many requests
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for temporary discontinuance of wvolce broadcasts. As in the case of
the o0ld type BRA range, this caused other alrmen not particularly
concerned with the range signal but interested in weather broadcast,
traffic, field conditiona, and other pertinent information, to be
deprived of this service. The purpose of the simultaneous range was

thus, to a large extent, defsated.

PURPOSE

The problem of eliminating the adverss spili-over effect was
mede a Joint project of the Ailr Transport Section of the Technical
Davelopment Division, and the Alrways Englnezering Divislon. Various
tests were conducted to determine the proper ratics betweesn the
glde-band and carrier currects when employing the range filter.
Ho attempt will be made to describe these tasts., Bowever, sufficlent
flight tests were made on differant types of egquipment to indicate
the need for the readjustment of the percentage of volce modulation

at all simultanecus stations.

ADJUSTMEINT PROCEDURES
Coples of the followlng letter of imstructions were lssuesd by
the Chief, Alrways Engineering Divieion to all Regions:
"It has come to the attention of this office that the
ad justments for proper percentage of voice modulation in the
gimgltancous radio ranges are not belng made uniformly at all
statlons. In order to minimlze difficulties that result from

improper adjustments, and to make the ad justments at all stations



-3

uniform, it 1s requested that the following procedure be adopted:

(1)

n(g)

"(3)

u(4)

|r(5)

"(8)

With an audic~frequency sizral of 400 cycles fed

inte the input of the speech amplifier at the

control station, set the galn control of the speech
amplifier so that ths output of the amplifier is

0 db. In those cases where thls output is maintalned
at a higher level (provided the telephome company
does not object) in order to override excesgive line
noises, this higher level should be maintainsd.

After the above adjustment hasg been made, adjust the
gain control of the constant output amplifier at the
transmitting station so that its output is O db.

Checlkt the regulating feature of the coastant-output
anplifier to ses that the limiter tube just begine to
act when the output reaches ¢ db. This wlll be in-
dicated by the fact that the reading of the limlter
tube current meter Just beglne to decrease. Any
necessary adjustment of the regulating feature can be
made by means of the controls provided feor this
purpose and described in the proper instruction books.

Remove the limiter tube from the constant—output
amplifier and adjust the gein of this amplifier so that
1ts cutput ie plus 1# db.

Ad just the gain control of the transmitter so that the
percentaze of modulation of the carrier is 65%. The
modulation measurement is to be made in the standard
manner using a cathode ray oscillograpk and a pickup
wire placed in the vicinity of the center tower.
Extreme care should be used in thie measurement to avoid
errore due to lmproper usz of the cathode ray tube,
guch as Iimproper focusing, lnsufficient deflection,
unstable pattern, etc. It will always be possible to
got 2 sufficient amount of r.f. pickup so that the

use of the amplifier in the oscillcscops will nod be
required. The deflection of the cathode beam should
not be less than 1/2" on sither side of ths horizontel
axis when there 1s no modulation.

Replace the limiter in ths constant-output amplifier,
but do not changce the settlngs of the galn control of
the constant-output amplifier of the transmitter.
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"The settings of the galn controle of the constant-output
amplifier ard transmitters found by the above method are not to
be changed under any ctndition. In actual use of the equipment
for voice broadcaste, it is lmperative that thes operatsr main-
tain his volce level as constant as practicable and in addition
that he maintain the peaks in the output of the speech amplifier
at the control station at O db. (or at the level determined in
accordance with instructious under (1)). The operator may
employ the gain control on the spsech emplifiler to assist him
in maintalning thie limit. It ls very lmpeortant that under no
confition shall the sutput »f the epeech applifier at the
cnntrol statlon exceed O db. It must be remembered that when-
ever the output of the speech awmpllifier is permitted to exceed
O db, there will be a momentary "spill-over! of the wvolce
into the range signal and this is very objectionable to pllots
using the range courses.

"After the gain controls of the equipment have been set in
the manner described mbave, the ratlc of corner to center tower
gurrents must be checked in the manner describesd in the course
alignment data supplied with 1t for each station. At the time
that this ratic is properly set, readlings should be taken of
the r.f. line currents for the side-bend and carrier channels
of the transmitter and a daily check should bes made to ses

that the ratlo 2f these two currents drnes not change.
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"The C.A.A. has committed itself to adjust all SBRA
statlons to prevent voice interference in the range signals
before the winter weather sets 1ln. TFor thies reason 1t is
requested that all simultaneous redio range stations be promptly
read jugted in accordance with the procedure outllned above,
beginning with the more important termipal stations. In any
case, all stations skould be so readjusted with a minimum of
dalay.

"The above instructions supersede and replace any other
instructions that mey have baen previcusly ilssued concerning
these ad justments.!

It wae believed advisable, subsequent to thle, to maks flight
checks, and to assist fleld personnel in YWecoming familiar with the
method of procedure. Accordingly, on November 7, 1939, the Chief,
Airways Engineering Division wrote to the 4th, 5th, 6th and 7th
Regiong, as follows:

"Mr. D. M. Rainey of the Technical Development Division is
planninz a vislt to your Reglon in the near future to offer his
assletance in connection with the problem of wvoice interference
with range signals. WMr. Bainey has run flight tests on several
of the ranzes ln the eastern part of the country as part of a
Techknical Development project to eliminate the above-mentioned
type of interference, and 1t is believed that the information
thus gained may be helpful to you.

"It is suzgested that arrangements be made for Mr. Ralney
to accompany the patrol pilot and radilo engineer duriags read just-

ment of one or more ranges in accordance with iastructions
contained in letter fo All Regloms of November 6."
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STATIONS ADJUSTED AND FLIGHT CHEZCEZD

The Charleston and Elkins, W. Va., and the new Philadelphia
simultaneous radlo range stations were used for tests and proving
grounds prior to the issuance of the instructions of November 6, A&t
these points the percentage of voice modulation was set at the pre-
scribed 65 percent and found to be completely free of all veice
interference. It was also noted that without employing the use of
the filter, adequate voice reception was obtainable} and the usable
distance was not materislly reduced. It is necessary, however, to
retune tke receiver to the desired resonance of volce or range on
2ach occasion to obtain the best results. This appareatly ie a
limitation of the slmultaneous range.

During the tims allotted to the 4th Iegion thas following faclili-
ties were adjusted and flight checked with the masistance of the
Regional Radio Engineer and Patrel FPilot: Ft. Worth, Dallas, Amarillo
and Wichita Falls, Texas. Upon the completion of ad justmente at
these stations, the regional personnel were enabled to correct the
other ranges within the Region.

The 5th Region was next visited, where the writer was Jolned by
a Radio Eangineer from the Washington office of the Airways Bnglneering
Division, The Kansas City simultanecus redio range was the first
ad justed because of its proximity to the regional office. The station
wae adjusted by the Regional Hadio Englneer according to the instruc-
‘tions issued bty the Bureau of Federal Alrways, and it was subsequently

flight checksd by the Patrol Pilot and writer. During the check 1t
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wag found that the woice interference still pereisted. Conslderable
time was spent in tracing the source of trouvle. This involved the
checking of the constant speech amplifier, the transmitter fllter, and
all other sourcee within the transmitter for maladjustments. During
thie time, the aircraft filter of the patrol ship ueed wes suspected
of being too broad since it was of a different type and make from those
of other Regions. Thie was replaced to conform to the etandard type
uniformly used. Purther testing, after replacing the filter, proved
that interference still existed. It had been assumed up to thias point,
that the station was operating normally. BHowever, after exhausting
all other possibilities, it was found that the towers were detuned

and that the ratic of the corner and center towsr currents of the
station was incorrect. This made it impossible to obtain the desired
resulte without retuning all towers. After ratunipg the towers, the
volce modulation was properly adjusted, and upon flight chgcking the
range was found to be free from spill-over interference.

The St. Louis and Wichite simultaneous ranges were then vislted
and. the knowledge gained at Eansas City was applied. The regional
personnel felt they had sufficient inforration to ad just the other
simultaneous ranges wlthin the region. However, upcn the request of
the Reglonal Manager, it wae agreed that the writer upon his return
from the West Coast would arramce to meet the Reglonal Patrol Pilot
and Radjo Engineer at Cheyenne, Wyoming, and recheck several of the

stations which they had adjusted.
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A vieit was then mede to the 7th Reglon at Seattle, Waehington,
at which point it was found that although the regional personnel had
adjuated the voice modulation to 65 percent, the interference or die-
continuity of range signa] still preveiled. Upon rechecking with
the Regional Radioe Engineer on this adjustment, it was noted that the
range modulation was actually less than 30 percent. Proper sdjust-
ments were made with the result that subsequent fllght checking
showed no trace of iunterference. The conéition of the Spokane simul-
taneous range was similar to that of Seattle, with the exception that
the volce modulation instead of being under, was well over 100 percent.
Corrective measures restored this to normal.

The Sth Regional Engineer and Patrol Pilot were contacted by
prior arrangerent. The statione at Cheyenns, Nporth Platts and Omsha

were then rechecked aad found to be free from voice lnterference.

CONCLUSIOQLS

1, The resetting of voice modulation at all simultansous radlo rance
stations, according to instructlions, has definitely increesed the
efficiency- of these facilities ant will permit the etation opera-
tion and maintenance personnel to retaln thie adjustnent.

2. The diminishing pumber of requ=sts received by the Civil Aero=~
nautics Anthority Comrmndcatione Stations for continuocus range
attests that the sirmltaneous feature may be utilized witlout the

fermer objectionable wvoice interfersnce.
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TRANSCONTINENTAL & WESTERN AIR, INC.

10 Richards Road
Eansae City, Mo.

Mr. Tom Bourne

Chief Engineer

Alrways Bnglneering Divisleon
Civil Aeronautics Authority
Washlngton, D. C.

Degar Mr. Bournse:

We wish to complimernt you on the improved operation of the simul-
taneous range statlons at Kmnsas City, St. Louis and Wichita since
the recent adjustwent of modulation percentages of these stations.
Recent reports from pilots state that thers ig little or no volce
splll-over on these stations when the filter is used durirg volce
broadcasts. Trovided the adjustments do not changs, the rangesg
will give improved service.

dpparently, Indlanapolls has not yet been read justed, as reports
from pllots indicat= considerable volce interfearence to the range
slgnal when using the filter durlng voice broadcasts.

Yery truly yours,

{Signed) Howard K. Morgan
Supt., of Communications

HM o
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COPY

AMERICAN AIRLILES, INC.
NEW YORK, N.Y.

December 18, 1939

Mr. Rlchard C. Gazley

Chief, Technical Development Division
Civil Aeronautices Authority
Washington, D. C.

Dear Mr. Gazley:

Reference i1s made to your letter of Hovembsr 7 to Mr. Demon,
and our reply of November 15 in regard to the adjustment of the range
and voice ratios at Charleston apnd Elkins, W. Va.

The following 18 a summary of our obssrvations on the opsration
of these stations:

1. The range and voice ratlos of the two subject stetions 1s
apparently satisfactory, as the writer in a flight over Charleston
and Elxins on November 29 observed that no epill-over was noticeable
on range frequencles. Our AM-2b pllote were guestioned on this matter
and no unsatisfactorvy reports were received.

2. No interference was observed on the Washington Control Tower
operation from the Elking Statlion and no unsatisfactory reports have
been received from our AM-25 pilots.

3. There are numerous multiple courses in the east l:g of the
Charleston rangs, accompanied by rapid fading and surges in the signal
strength. Such condition is often experienced on ranges in terrain
gimilar to that around Charleston, &ltho we are of the opinlon that
it may be somewhat relleved if the frequency of Charleston could bsz
lowered. As you know, it is now 400 kc., and it is believed that a
frequeney in the lowar end of the band would improve oporation of the
range 1f such a channel could be obtalned.

Very truly yours,
AlLRICAN AIRLINES, INC.

J. G. Flynn, Jr.
Sup't. of Communications.



