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INTRODUCTICN

LNTENNA PATTERN MEASUREMENTS ON
USS TETON (4GC~14)

L]

CNO Speedletter Serial 0230620 of 17 May 1944 requested that
pattern measurements be made on all antennas of AGC class
ships. USS TETON was made available for pattern measurements
off the Chesapeake Bay Annex of the Naval Research Laboratory
on 4=5 November 1944,

Pattern measurements were made on all communication antennas
except those operating in the frequency range of the Model
TAJ or TAQ transmitters, since previous tests have shown that
patterns in this range are essentially circular. Coverage
pattern measurements were made on the forward and aft SG-1
antennas. Due to equipment failure, it was not possible to
make measurements on the SK=2, BM, BN and YG antemnnas,

This report is divided into two sections. Section I gives
the pattern measurements of the communication antennas, while
Section II gives the coverage patterns of the forward and

aft SG-1 antennas,

Summary of Conelusions:

O=4-1, The communication antennas show the normal typé of

coverage, obtained on other ships of this type, with
very few dips below 20 db extending over more than
10 to 15 degrees.

0~-4=-2, The 8G-l1 antennas give very good all-around coverage.,

Jjec
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SECTION I

COMMUNICATION ANTENNA PATTERNS

Encl:

(4) Tables - 1, 2,

(B) Plates - 55.

1-1 Communication antenna pattern measurements were made on the

USS TETON (AGC-14) on 4-5 Nowember 1944. A description of the manner
in which the measurements were made is given below., The results
obtained are shown on the plates of enclosure (B).

1-2 Tests to determine the patterns of transmitting and receiving
antennas were conducted in the order shown in Tables 1 and 2. All
tests of Schedule 1 were completed before begimning Schedule 2.. The
transmitting antennas designated by number under test of Table 1 were
energized at the frequency and by a transmitter of the model shown under
each test. The receiving antennas shown under each test of Table 2
were energized by four portable transmitters at the frequencies
indicated in the Table. The antenna numbers agree with the numbers
shown on drawing RY 66Z 007B, which shows the antenna arrangement

for ships AGC 10-14. A few exceptions to the arrangement shown on this
drawing were noted in commnication antennas of the AGC-14. The TCS
antennas, numbers 13, 15, and 16, were secured at the top in different
locations than those shown on the drawing. Vertical whips were sub-
stituted for wire antennas on receiving antennas 10 and 13. There

was no change in their location. There are two emergency receiving
antennas (whips) on AGC-14. One is located next to receiving antenna

2 and one next to receiving antenna 20. They are designated as 24
(WHIP) and 204 (WHIP) in Table 2.

1-3 During each test, the ship maintained continuous transmission
on each antenna under test, except for momentary interruption of the
transmissions at each 30-degrce interval of relative bearing. This
interruption marked the records on the graphic recorders with bearing
reference points. Personnel manning the equipment inserted the relative
bearings, as given by the ship over the communication channel, on the
graphic recording opposite each bearing mark., The ship made two
complete circles for each test at a position approximately 4.5 miles
southeast of CBA. The rclative bearings given by the ship during the
tests were taken on a suitable target at CBA. A plus 2 degree corrcction
was made on each relative bearing to account for the displacement of

the receiving site from the target.

DECLASSIFIED
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1-4 Reception of the transmissions for graphic recording was at
Building 5, CBA. Five National NC200 receivers and one Hallicrafters
S-27 receiver were used for reception. Each receiver was arranged

to drive a graphic recorder by means of a d—-c amplifier comnected to
its a-v-c voltage. The output scale of each receiver-recorder unit
was calibrated with a signal generator and this calibration was used
in taking data from the graphic recordings for plotting the pattems
obtained.

1-5 Patterns were not obteined on antennas of transmitters which
operate in the fr-wquency range of the Model TAJ or TAQ transmitters,
because previous tests have shown that patterns in this range are
esgentially circular,

1-6 The field intensity measurements of the transmissions under
Schedule 1 were made during performance of Schedule 1 at Plum Point,
Maryland. A correction to the relative bearings of CBA from the ship
was made to correct for the displacement betwsen CBA and Plum Point.
The pattern obtained for each antemna invelved in field intensity
measurements was used to determine the maximum field intensity for
each of the H-F transmissions under Schedule 1., The maximum field
intensity is shown on plates 1-28. No field intensity measurements
were made on VHF transmissions because of difficulty encountered with
equipment.,

1-7 A1l transmitting antennas were grounded exeept those under test
during the transmitter antenna pattern measurements,

1-8 Some of the transmissions fell below the threshold of the
recaiver-recorder units throughout parts of a circle. Any portions

of the patterns that were doubtful are shown in broken lines. Use of

two circles for each test permitted verification of the patterns obtained.
The ship's headings shown on the plates of €nclosure (B) are belicved to
be accurate within plus or minus 3 degrees.

e -
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USS TETON (AGC-14)

Table 1

Schedule I - T est of Transmitting Antennas

Test 1 Test 2 Test 3 Test 4 Test 5
A L=TEK 12-TCS  2(22)TBK  19~TEHL 11-TCS

2200 ke 2400 ke 2600 ke 2800 ke 3000 ke
B 6-TDE 13-TCS 15-TCS 20-TBL T-TDE

6300 ke 6500 ke 6700 ke 6900 kc 7100 ke
c 5-TBK 17-1Cs  3(21)TBK  9(29)TBL  10(26)TDE

8200 k¢ 8400 ke 8600 ke 8800 ke 9100 ke
D 1-TBA 10-TGS  16-TCS 7(27)TEM  18-TBL

9LO0 ke 9600 kc 9800 kc 10000 ke 10200 ke
E 8-TDE 14-TCS 5(25) TOR 8(28)TBL - = -

11800 ke 12000 ke 12200 ke 12,00 k¢ = - =
F 1-TDQ 2-TDQ 3-TDQ 4=-TDQ 5-TDC

126.18 Me 140.58 lic 116.1 Mc 123.66 Me 140.58 Me

Table 2
Schedule 2 ~ Test of Receiving Antennas
Freguency Test 1 Test 2 Test 3 Test 4, Test 5 Test 6
A 2300 ke 3 L 12 16 20
B 4000 ke 2 5 13(Whip)17 20A(Whip)
C 8500 ke 2A(Vhip) 6 10(Vihip) 14 18 21
D 13500 ke & 7 5 19 22
E Fwd TBS AFT TBS
72.1 Me 72.4L M@

TABLE 2
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SECTION 2

ANTENNA MEASUREMENTS OF SG EQUIPMENT
ON USS TETON (AGC-14)

Graphs (Plates 1 and 2)
Procedure

Antemna measurements were made on 5 November 1944 on the
"Forward" SG and the "After" SG equipment installeé »n
the USS TETON (AGC-14).

The coverage pattern of the SG antenna was measured from the
shore while the TETON circled in the Bay at ranges from about
7000 to 8000 yards. The TETON's SG antenna was kept trained
on the receiving antemma by means of a telescope. The tele-
Scope was kept trained at all times on the shore antenna with
the telescope driving a 5G selsyn. The selsyn was connected
to the SG at a place where the output of the ship's gyro is
normally connected; thus the antenna followed the telescope
at all times. A superheterodyne receiver which had been cali-
brated previously in this Laboratory, and whose output was
displayed on an oscilloscope, was used to measure the re-
ceived signal. The antenna for this receiver was located on
a movable car on an inclined railway at a height above water
intended to produce high signal strength from the SG aboard
the TETON.

The enclosed graphs (Plates 1 and 2) give relative bearing
versus signal strength in db, The signal strength is correct
to within 2 db, and the bearings are correct to within a few
degrees.

Discussion

All of the db readings were adjusted for variations in range
because of the technique used in making the measurements.

Plate 1 indicates adequate coverage from the "Forward" SG
throughout the entire 360 degrees. The spread between maximum
and minimum signal strength observed was slightly less than

5 db.

As illustrated in Plate 2, the "After" SG signal was strongest
straight abeam, reducing continuously but slowly both fore and
aft. This equipment was tested before the "Forward" $G was
tested and the signal strength obtained was very low compared
to that from the "Forward" SG. The reason for this was not
discovered because there was no opportunity to repeat this
test.
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