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DEPARTMEN T OF THE ARMY
UNI TED STATES ARMY AVIA TION TEST BOAR D

Fort Rucker , Alabama 36360 //
~~~ STEBG~~T~~~)
10 —.-—-.—.-—- ‘.-.-— -

SUBJECT S e e ~ Jf Test , Comparative_Evaluation of Homing

J~~~~~~~~~~~~~1Y .2l A~r~ raft ,~ ~TYSATE~GOM P~~~ect No ~~~~~
- z

TO: Commanding General D D CUS Army Electronics Command ~~~ r—~,-~-
ATTN:  AMSEL-RD-GTT
Fort Monrri outh , New Jersey 07703 

~~‘ ~~~ 8 1976

1. Purpose. To compare the overall performance and character-
istics of the Model A and Model B Homing Antennas on the U-21 aircraft. )

2. Back ground. ‘
~I’he homing antenna system initially employed by

the A r m y  was designated the AN/ .ARA -3 1  Homing Adapter and was used
in conjunction with. the AN/ARC-44  FM Radio Set. The A N/A R C - 4 4 , with
its homing capability , was succeeded by the A N I A R C- 54 FM Radio Set
with the Model A Homing Antenna . The AN/ARC- 54 was service tested
in 1962 and was subsequently type classified. In March 1967 , USATECOM
directed the USAAVNTBD to service test the Model A Homing Antenna
for use with the AN/ARC-5 ’~ and A N/ A R C -  131 VHF-FM radio sets

~~~~~~~~~~~~~~~~~~~~~~~~~~ In Ju n e  1967 , USATECOM fur ther directed
tha t , in conjunction sc the ser~ ce test , the Model B Homing Antenna
be compared with the ~ode l ,~A using the U-21( ) aircraft as a test bed
4~ e1er-~ nce Z,~ ine ors~~~e- -I)fr’ This repor t  contains the results of that
comparison.
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SUBJECT: Special Report of Test , Comparative Evaluation of Homing

Antennas on tJ-2 1 Aircraf t , ” USATECOM Project No. 4-7-
3692-02

3. Descri ption of Materiel. Each antenna consists of two elements
housed in a protective , shaped case. The Model A is 29 7 /8  inches long,
7 1/2 inches high, and wei ghs 2 pounds 7 ounces. The Model B is 27
inches long, 6 1/2 inch es high, and weighs 2 pounds, 2 1/2 ounces.

4. Scope. The USAAVNTBD tested the Model A and Model B Homing
Antennas at Fort Rucker , Alabama , during the peri od 18 December 1967
through 9 February 1968. Each antenna was tested at the sam e frequen-
cies using the U-2 1A airplane , the same radio sets (two A N / A R  C-54 and
one A N / A R C - 13 1) ,  and identical fli ght profiles. The following were
evaluated:

a. Installation.

b. Performance.

c. Maintenance.

d. Personnel and training requirements.

P r imary  emphasis during the test was placed on performance. Homing
and communication were conducted both concurrently and separately,
irillight at absolute altitudes of 500 feet and 3, 000 feet. An AN/VRC-46
radio was used as a ground station. Turns of 180 degrees (left 90 degrees
to rig ht 90 degrees from on-course) were made at 30-degree bank angles
to determine the average range at which reliable homing and communica-
tions could be maintained.

5. Summary of Results.

a. The U-21 was factory- equipped with a Model B antenna.
Af te r  thi s antenna was removed , installation of the Model A or reinstalla-
tion of the Mod el B r equired approximately one man-hour . An avionic
mechanic , MOS 351’20 , or an avionic communications equipment repair-
man , MOS 35L20 , could install and remove either antenna.
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b. Homing and comm unication ranges obtained with each antenna
and the AN/ARC- 54 were:

Range (N. M.)
Frequency (mhz) Altitude (ft.) Model A Model B

31 .5 500 30 30
3000 60 60

36.9 500 30 30
3000 60+ 60+

52.4 500 40 40
3000 60-4- - 60+

54.0 500 44 44
3000 70+ 70+

c. R anges obtained with the AN/ARC- 131 were less than with
the AN/ARC-54.  

- 
This decrease was not fully r educed to the test antenna

or to the radio set. Only one AN/ARC- 131 was available for test so no
comparisons between sets could be made. The AN/ARC-  131 was bench
tested but no discrepancies were found in performance or sensitivity.

Range (N. M.)
Frequency (mhz) Altitude (ft . ) Model A Model B

31.5 500 18 18
3000 20 20

36.9 500 18 18
3000 22 22

52.4 500 20 20
3000 25 25 
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Range (N. M.)
Fr ’qucnc y (mhz)  Altitude (ft . ) Model A Model B

54 .0 500 20 20
3000 35 35

74. 0 500 22 22
3000 40 40

d. False “on -cou r se ” indicat ions were  received at 90 degrees
and 270 degrees from the correct heading on a frequency of 36. 9 mhz.
The false signals were acquired using either antenna at ranges up to
one-half the maximum homing range. No false indications were received
on other frequencies tested.

e. Homing to other aircraft was accomplished satisfactorily
using either antenna. The direction to and the direction of movement
of the t ransmit t ing aircraf t we re easily determined.

f. The pilot and copilot could not obtain homing indications
simultaneously. If both indicators were set on “home” position, neither
would operate.

g. No maintenance was required on either antenna during the
test period.

h. Pilots required a 30-minute orientation on homing procedures
using the homing antennas with the AN/ARC-  54 or AN/ARC-  131. Avionic
mechanics , MOS 35K20 , and avionic communications equipment repair-
men , MOS 35L20 , familiar with the AN/ARC-54 or AN/ARC- 131 r equir ed
no additional t raining for installation and troubleshooting.

6. Discussion.

a. Frequencies between 54. 0 mhz ahd 74. 0 mhz were not author-
ized for test because of possible interference to VHF TV audio channels.
Frequencies f rom 69. 9 mhz to 74. 0 mhz were only available on th
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- \  \/!~R C —  l~, 1 which  .-as a t e s t  r c ~-iver. Test results indicated that th e
a n te nn a s a r t -  n U S t st n s i U v ~ at those fr equencies , which could result in
ial se o n— cou r se indicat ions .

b. On the sis of the ran~ es obtaine d during the test, both an-
tenna s appe ;t r  to b in c o m patible wi th  the A N / A R C —  131 . This cou~ J not
be confirmed sine, onl y one AN/ARC-131 was available. Additional
t~-sting will be n e ce ssary  to deter~ninc the reason for the short r~~ gc.

7 . Conclusions.

a. The NIodel A and Model B Homing Antennas, when installed
on the U-21 aircraft . arc equal in perform ance and other characteristics.

h. False r- c ours i nL ic a t i o n s  n~a~ ~orce a restriction on L~ t!.
an t e n n a s f r o m iis~ a’ some frequencies.

c. Each antenna may be incompatible with the AN/ARC- 131 .

ci. Unti l these probl ems are resolved , neither of the antennas
is suitable for use on the U-21( ) airplane.

8. Recommendation. It is recommended that the false on-course
indications and the short range resulting from use of the antennas with
the AN/ARC- 131 be investigated further.

-~ m c i  ~~D M. KYL~~~
1. Re fe rences  Colonel , Arti l lery
2. Code Sheet President

Copies furnished:
CG , USA TECOM , ATTN: AMSTE-BG ,
Aberdeen Proving Ground , Mary land 21005 (2 cy s)
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