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OBJECT OF TEST

1. The object of the tests was to determine the practicality of
operating high frequency direction findgr, search radar and aircraft
homing equipment on a vessel with the respgctive antennas all mounted
on a common mast,

ABSTRACT OF TEST

2-2. This report covers a preliminary investigation made under
simulated conditions %o determine the practicability of carrying

the antenna structure of & Model Lia< high frequensy direction

finder as well as the antenna structures of various models of search
radar eguipments or airceraft homing equipments on a common mast in
naval vessels. The results indicate that such action is practical,
within limits, provided certain nominal impairment of the absolute
accuracy of the high frequency direction finder would be acceptable
in service operation. Three factors are involved in the problem,
namely, (1) the effects of the installation of, and more particularl
the rotation of, the radar or homing antennas in proximity to the
Model DAR loops, (2) the effects of the mast on the radar or homing
beams and, (3) the practicability of supporting the regquired weight
of the several antennas on a standard mast without additional stiff-
ening. Under (1) it was determined that the installation and rotati
of both Model SL and SA radar antennas mounted on platforms aft and
forward of a mast and spaced 15 feet and 26 feet, respsctively, belo
the buse of the LUAQ loop mounted atop the mast (measured.from loop
base to radar antenna platforms) caused variastions in deviation of
the direction finder up to a maximum of 150, with an average value
of approximately 6° chargeable to vach rader antenna when these
antennas are rotated. These extreme deviations, however, cover @
narrow frequency band (less than 1 mogacycle) in the 14-15 megacycle
spectrum with the 50 feot mast smployed in the test. Similarly, in
the same frequency region, pronounced “blurring" or lack of bearing
definitions sexist., At othoer frequuncies the offects are inappreciab
Undor (2) it was determined that the effects of the mast on the rada
or homing boams appoared negligibls., Similarly, interfersnces from
the pulse frequencigs of tThe radar antonnas dus to their proximity ©
tho DAR loops are not belivved to be serious. No attempt was made ©
determine the pructicability of supporting the required weight on a
standard mast, inasmuch &s this is a ship construction problem and t
weights of the respuctive antennas involved are known,

CONCLUSIONS
3-1 1t is concluded:
3-1.1 That the operation of a Model DAY Direction finder and Mod

S4 and SL radar antenncs (or others of comparable sizs) as well as
Modsls YE or YG homing antennas, all mounted on a common mast, is
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in cetual installations involves the multiplicity of varicble
conditions existing when two or more radar or homing ontennac
rotated in proximity to a dirvction finder loop with determi
veriations in the frequency of transmission. This introduccs
many veriables that only maximum effects can be ascertained a
may not be oxpscted to be duplicable with respect to actual f

RESULTS OF TEST

7=1 hffects of Rotation of Radar Antennas on Model DAQ Hi
Dirsction Finder Accurscy,

7-1.1 Model SA Radar

Plates 1, 2 ond 3 indicate the varistion in bearing accuracy

dirvction finder due to rotation of a Model SA radar antenna. -
transmissions arriving at what would be cpproximately on the
close to the stern of o vessul, observations being mede with
Mode¢l DAK and FH-4 roceiver. During thesc tests the Model SL
antenne was sveured for a forward beem projection. Plate 1 i
that (under the conditions of test omploying e 50 ft. mast) n
on the dircction finder wers notad below 8 megacycles. Nomin:
(deviations not in sxcess of 2.5 ) werc noted in the rsgion o:
mogecycles and above sixteen megacycles., The most serious ef:
oceur between 14 and 15 megacycles where bearing variations o
imately 6 were noted. Plates 2 and 3 illustrate o study made
these varlations in the critical frequency region betwesn 13 ¢
megacycles, These plates show data obtoined with both a DAR ¢
FH-4 rcceiver and while it will be noted that excet duplicatic
rosults was not obtained, the agreement is considered exceller
different types of observitions particularly in view of the fe
in this critical region the blurring or minimum width is such
make readings of extreme bearing accuracy difficult. In gener
survey would indicote thata meximum bearing deviation of 6° mi
expeeted in this critical region of ths frequency spectrum, t
deviation varying raepidly with small chznges in frequency.

7-1.,2  Model SG or SL kadar

Flaztes 4 and 5 indicate the variation in bearings rcsulting fr
rotation of an SL radar antenna with the Model SA antenna secu
an cthwortship beam dircction. Thesc plates indicate that rot
the SL antenna produced negligible effects {less than 1 ) up t
imately 13.75 megacycles and above 14.5 megacycles. Plate 5 ¢
mor¢ meticulous survey madc in the 13 to 16 megacyc%e region w
showed the presence of a maximum bearing shift of 6 at approx
14 megacyclses, this shift being vory criticzl with respoet to

T-143 Both Radars

Whilc as noted above, rotation of either the SA or SL radar an
with the othsr antennas securcd resulted in maximum bearing shi
the order of 60, the effects of rotating both simultancously c
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be said to add up algebraically in any particular orderly manner. This
appearcd to be due to the random phase conditions cxisting at the Model
D44 loops from radiations from the respective radar entennas. Theso
effects vary with such rapidity as to render guantitative analysis
difficult. Howover, it was noted that deviations as high as 15° were
observed for certain criticul anples of the two redar sntennas with
rospect to the direction of signal arrival wnd the DAY loops.

B. EFFECTS OF MAST ON RADAR QPERATION

8-1.1 Air Search Radar

Tests with = ten fool long eight inch diamcter copper tubs (simulating
o mast) pleced in front of a Model SC-2 rader antemna at such a distance
as to provide for just rotetional clearence indicated no appreciable
change in the fiscld pattern of the¢ redar beam when directed at the mas%.

8~2 Surface Scarch Radar

Facilitles did not permit of cctual test of & simulated mast in tho beam
of an SL or SG raodar antenna but it is understood from tests made by the
forces afloat that a few blind spots znd other spurious sffects arec en-
countered when thess antonnus arc so located that the beam projects
through a mast. However, it is also understood that certain destroyers
have been able to obtain considerable utility from their Model SG rader
equipments when installed in o manner similar to that shown for an SL
Radar on Plote 6. In addition sufficicnt success has been obteinsd by
the Pearl Horbor Nivy Yard in the use of 2 smiull special mast shield to
substantially roducu the spurious rcflections cnd the blind spot sector
to warrant the assumption that relatively satisfactory performance could
be obtained with the SL or SG radur antunnas mounted forward of a mast.

8-3 YG Homing IEquipmont

Tests conducted by placing a twelve inch diameter ten foot copper tube
(simulating « mast) six feet in front of and dirvctly in linc with tho
principel radiation pattern of o lodel YG Homing antenna indicated that
en eircraft flying at various distances up %o 80 miles on a homing course
(as well a&s on other courses) could not detect any difference in the
pattern when tho simulated mast was in place or removed.

B-4 Pulse Interfercnce Effects from Redar sntennas

While opportunity has not permitted definite tests to bs made with
respect to the interferences rosulting from radar operation with the
antennas in close proximity to the high froquency direction finder
loops, such tests as have been made to date indicate that the pulse
components from the radar trensmissions under the conditions of antenna
mounting indicated by plate 6 should cause little interfervnce, with
the possible cxception of one or two very narrow frequency bands.
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