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SECRET

1. ( honing tepts were seeom- j
plished o T+ mm 50X1
dovemiine Ve .enztﬂutvdﬂnm o0X1
tvasenitter iu‘bttltb and the vhip snbemms. O-07 #75 and
mu#&ﬂ:mm“mw ™e CAT was

vith an ARN-6 yadic esupavs. The Mlic with & Lear ADP-18. Meth
day ond night opaationsl tests vere aseoemplisiied: ZFhe weather on

WWIMM maﬁmm Ovound aon- 50X1
doetivity in ¥he tesh aves tm,mdm
the Pus : * _ 50X1
280; F ﬂluﬁ:nj‘u 50X1
2. : Test resulis are atbeshed. Jewe geteral
cbaervy during testing that sheuld de moted, hevever:  O0XI
8. Dtilizing the whip om the typaemitter reduces
the Teceptisn range frem 1/B 40 1/A. (WOER: 2Zve mate series of

conparisen sests mcu-mnnmmmmn—hzmo
the whip is eliminated from cenetlemation for operwiiemal ues.)

| 18 mmﬁmmummnwuﬁmww
ADF-12 veceiver was dewlle Shat of the C-N7 utikising the ANN-6.

¢. Using Ahe 1oep pesttion on-tha-ARN-§ will inerease d&is-
tance of suel reesption shout 1/3,

4. In the flat serruin st the vesting site, resepiien
range was appreximetsly the sane in g1 quadvaxts.

e. Night operatimm yedused recsption sdewt 30%.
~— f. A redic compass asedle indisption 1s received on the

ARN-6 long before a signel 1s @dible. The weodle indication and
sigoed aulibility ere alsowt simltanesus with the Lear ABP-LR.
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10 Septowber 1961

SUIVECT : Resulis of HRT-Z Beacon Tests Conducted T»8 September 1361

1. : t A series of alr to ground homing tests were eccou-
plished on 7~0 Bepteuber 1961 | These tests were to 50X1
deteriine the operational uscceptability of the HR®.2 50X1

transuitter using both the A-42 and the whip antenmna. C-i7 #75 and

Helic #3430 were used ss homing aircraft. The C-47 was squipped

with an ARN«6 radic coupass. The helio with a Lear ADF-12, Both

day and night operationsl tests weare accomplisghed, The woather on 50X1
both days was unfavorahle for higher altitude tests. Cround con-

ductivity in the test avea was 2 millimhos, one of the lowest in

the Uni tes. FW | 50X1
TSD %8 78D DPD/ASE, 50X1

2. Observations: Teat results are atteched. Some general 50X1
observations were mede during testing that should be noted, however:

a. Utilizing the whip antenna on the tyensmitter reduces
the reception range from 1/3 to 1/2. (WOTR: Two uore series of
conparison tests should be made with the whip end the A<k2 before
the whip is eliminated from consideration for operational use,)

be 8ignal reception yange in the Helio utilizing the Lear
ADF=12 receiver was double that of the C-I7 utilising the ARN-6,

c. Using the loop position un the ARHe6 will increase dis-
tance of aurel reception about 1/3.

de In the flat terrain at the testing site, reception
range was approxinmately the same in all quadrants.

e. Night operatian reduced recaption about 50%.

f. A radio compass needle indication 1s received on the
ARii-6 long before a signal ia sudible., The needle indicetion and
sigoal sudibility are almost sirmltanecus with the Lear ADY-12.

&e Station paseage indication on both receivers was
approxiuately the same., In all cases the nsedle would begin to
fluctuate over the station and 2.5 to 1l seconds later {depending
on altitude and type receiver) tho needle would stabilize in the
150% position, The Leer ADF-12 took 1/2 to 1 second less to come
plete the swing in nost cases.
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ey
kb
-
h. Hesvy static was noted on the ARE-S6 beyond three miles.
The Lear ADF-12 filtered out most static at all mnges. Lightaing
flashes vere Observed frequently during night tests. Occasional
light precipitation was encounted during all tests.

i. Modifioxtion to the recording form arve reguired. Forms
should include:

(1) Ground conductivity in aves of tests.
(2) Prequency of brosdeast.
" {3) Type trsnsaitter used.
(4) More space is needsd for remsrks.
3. Conelusion: Reception range of the HRY-2/ARN-6 is poor,
especially &t night. In the present configurstion (based on these
tests), this oczbination is not scceptable. The Lemr ADF-12/ARN-6

couparison tests indicste that the weak pesxt of the system is the
receiving equipoent.

\a- Modifications to the ARN-O be sccomplished that will
increnss reception yange to within seceptable stendsyds(X0i -, .-

HE

L X

be A pav Yeceiver be daveloped,
SO, A more powerful transmitter be developed.

\d. A new trupanitter antanna be developed to increase
signal strength.to within scceptadle standards.

8. Investigate the availability of en off-the-shelf
receiver that would produce better results.

f. After corrvecting presently known deficiencies, repeat
testing during more favorable vesther conditions. 50X1

| | 50X1
ajor UBAP

Distribution:
2-TB~OPSER
2.TED/ACB y
1-AC/DPD | AL
1-DB/DFD 3 ’?E }‘
1-MB/DFD
I-WM

M~ asewn
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NIATHIS

AOB TEST EVALUATION REPORT

The tests of the HRT-2 Engineering Prototype were conducted on the
14th and 15th of Septe r i tatives 50X1
of TSD/AOB were land as 50X1

present for DPD,

The tests were preceeded by a preliminary investigation of the aircraft
ADF sensitivity, The aircraft involved was a C-47 equipped with ARN-7
Medium Frequency ADF and a Helio Courier on which a Lear Model 12E
system was installed. No check of antenna performance on either craft was
possible under the circumstances, so receiver sensitivity was the only
parameter tested. A signal of approximately 2.5 microvolts at 1700 kc/s
was supplied to the SENSE antenna input of both receivers, and satisfactory
indications with similar sensitivities were observed in both cases. The
beacon transmitter was set up by the ground party| at S0X1
a frequency of 1720 kc/s.

The prescribed tests were run with results that differed widely between
the two aircraft involved (aee\ \data). With the C-47, stronger 50X1
signals were received with the ARN-7 ADF in the LOOP rather than the
SENSE mode, an unusual condition indicating inefficiency of the SENSE antenna.
The Helic Courier, on the other hand, received stable homing signals over
approximately twice the range received by the C-47 at distances in excess of
the specified requirement in the Test Directive. After the test was concluded,
discussions were held with maintenance personnel at Bolling Air Force Base
who provided the information that the Air Force has modified all C-47's to
use a "Blade' type SENSE antenna rather than the more efficient "long-wire"
previously employed. In order to more conclusively determine the capabilities
of the HRT-2 Beacon with the ARN-7/C-47 combination, it is recommended
that further tests be made. Any tests of this nature must involve the same
aircraft receiver and a long-wire SENSE antenna. The results from the present
test are, therefore, not considered conclusive.

The ground party found certain points where they felt improvement could
be made to ease installation and simplily eperation of the Bescon Transmitter
and ANA /42 snionng, Thess wers as fellows:

1. Captive Sevews and Washers: All serews sad washers on
remeovable pertiens of the transmitter cane should be of the "Captive"
type to prevent the loss of such parts and the defective waterproofing
which would result.
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2. Antenna Connections: Color coded, insulated sleeving should
be used to cover the braided cables which are provided on the base of
the ANA /42 antenna to prevent them frem accidentally shorting.
Matching, color coded terminals should be provided on the transmitter.

3. Ground Rod and Cable: The ground rod buckles too easily when
driven into the ground and should be reinforced. The ground cable should
be easily detachable from the ground rod, or attached by some means
other than a soldered connection which pulled loose from the ground rod
when an attempt was made to remove it from the earth. An agent ground
party would not be able to re-connect the cable and rod in the field under
the present circumstances,

4. Pilot Light: At night there is no way of reading the meter face
for tuning purposes. It is recommended that the small light adjacent to
the meter be directed at the meter face.

5. Battery: The battery case should have the correct insertion
position marked on the case in some manner. Perhaps a red dot on the
transmitter case to line up with a red dot on the battery would be helpful.
This measure is recommended because the battery plug in the transmitter
cannot be twisted to fit the battery regardless of position,

6. Antenna Lug (ANA/42): The band change lug on top of the ANA /42
loading coil should be of the sliding type. The present band-change lug
is difficult to move, and may not make positive contact unless care is
taken.

7. Meter Reading: It is recommended that an arrow pointing in the
appropriate direction be stenciled or otherwise marked on the transmitter
case directly above the tuning meter so that anyone tuning the device will
know that he is adjusting for a maximum indication.

8. Rf Energy Present on Transmitter Case: While using the ANA /42
antenna with the HRT-2, it was noted that the output meter reading
increas=d slightly when the ground lead was touched to the case, indicating
& slight difference of rf potential. Are these two points supposed to be at
the same potential? When uesing the 16' whip, the case was quite "hot"
for rf. Is it possible to improve the loading of the whip to minimize this
condition?
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9. Meter Reading Change: In the first few minutes after insertzng
a fresh battery into the HRT-2, a slight decrease (about 15%) was
detected in the reading of the output power meter. Since mercury
batteries are noted for their constant voltage output despite rather heavy
loading, is there some explanation for this condition?
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