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1. ABSTRACT. 

The models DBC and DBC-1 direction finders were designed 
to cov~r the frequency range 100-600 megacycles per second. Each model 
consi st's of a collector system and a model AN/ AP'Pr-1 receiver. The 
collector for the DBC is for horizontal polarization and the collector 
for the DBC-1 is for vertical polarization. 

The two units were installed aboard the U.S.S. Nav-ajo and 
tested against several radars at the Chesapeake Bay Annex. Measurements 
of bearing accuracy were taken at various ranges. The accompanying 
plates and data show the method of installation and the perfonnance under 
typical operating conditions. 

At ranges at which a good signal was being received the 
bearing accuracy on various radar equipments from 100 mes to 700 mes was 
less thai.1 one degree. 

2. INTRODUCTION. 

The two direction finders were submitted to the Naval Re­
search Laboratory for tests as requested by BuShips letter S-S67 /69(925D). 
Because of the short time allowed for these tests, it was decided to 
merely determine the operational performance aboard a small Naval vessel. 

The equipment was installed aboard the U.S.S. Navajo (YP-564), 
the method of mounting and the position rela tive to the ship 1 s structure 
being clearly shown in the accompanying plates. 

The equipment consisted of two antenna systems, one for 
vertical polar:i,zation and one for horizontal polarization; two· search 
antennas, one for each polarization; and a Model AN/APR-1 receiver 
with head-phones. This equipment is mounted on a tripod having an azi­
muth scale for obtaining bearings. 

The principles of operation of the system are described in 
the instruction book. It is seen that each antenna system has two sets 
of dipoles connected in phase ·opposition so that the field pattern 
consists of two lobes vd th a null in a direction perpendicular to the 
plane of the refl.ector. When a signal is received, the antenna is 
rotated until a signal minimum is obtained. The dire~tion of the trans­
mitter is indicated by the azimuth scale of the equipment. 

DESCRIPTION OF TESTS. 

Several radars at the Chesapeake Bay Annex were directed 
toward the ship whose position was known to the radar operators at all 
times. At each position the ship was made to lie to but its headi~ 
,vas va ried to obtain readings at various azimuth angles. In this way 
it i:ras possible to D-F on the radars with the reflecting surfaces of 
the ship in different azimuth _ positions relative to the antenna. Read­
ings rrere taken ni th the ship I s cabin and structure between the antenna 
and the radar station. This occurred when bearings in the region of · 
130° nere obtained, the antenna pointing due aft for a 130° reading. 

-1-
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The bearings obtained on the D-F equipment were compared vii th 
those of the polaris at 10,000 and 20,000 yards and those of the ship's 
compass at 30,000 and 4o,OOO yards. 

When the minimum signal was not sharp enough to obtain a 
definite bearing the antenna was rotated in each direction until an 
equally audible signal was obtained on each sid.e of the null. The 
bearing was then obtained by averaging these t wo readings. 

Both horizontally and vertically polarized d-f antennas 
were used against each radar set, regardless of the radar polarization. 
The signal strength was much greater when both the radar and d-f antennas 
rrere of the same polarization, but it was possible in most cases to 
obtain a bearing Yrhen the antennas i7ere not of the same polarization. 

Tests rrore also performed with the rad.ar antennas rotating . 
It vras found that rrith a little practice it rras possible to obtain 
fairly accurate bearings with the radar antenna rotating, provided a 
reasonably strone; signal rras present and the ship \7as not rolling or 
changing heading appreciably. In any event it uas alrrays possible to 
obtain an approximate bearing, even under very adverse conditions. 

4. DISCUSSION OF RESULTS. 

It is seen from the enclosed performance data that for an 
ins tallation of t bis type the equipment gives very good bearing ac­
curacy. 

The maximum bearing error ,-,as six degrees which was ob­
tained vrhen the polarization of the D-F antenna r,as not the same as 
that of tho radar antenna. When both antennas were of the ~ame polari­
zation the maximum error nas four degrees, the average error being ap­
proximately one degree. 

Signals nere obtained at 40,000 Jards on t 1;70 of the r adar 
uni ts nh ile these same t rro radars have a maximum range of only 15,000 
yards on the ship. Therefore, it nas poss i ble t o intercept and locate 
the r a dar installa tion ,,,i thin • 1. 5° at approximately throe times the 
radar detection range of the U~S.S. Navajo. 

Some difficulty i:-ras encountered due to reflection from the 
ship 1 s structure. This v,as obtained when the ant e;nna vras rotated array 
from the radar station and tor,ard the ship 1 s structure. This reflection 
did not seem to affoct the bearing accuracy and in some cases it rras 
possible to locate a second null 130° from the main null, the second 
being obtained from the reflections. 

Those tests nere made under ve.ry favorable conditions. The 
U.S . S. Navaj o is a ,7oodcn boat and consequently tho amount of metal in 
the superstructure uhich nould cause reflections is much loss than in 
an all metal vessel. The bay rras very calm during tho tests - reduced 
accure,~y is to be expected in a heavy sea and many repeated readings 
,ri ll be rcq_ui red for a good average reading. 

-2-
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5. GEl-l""ERAL COMMENTS AND ~ COMMENDATIONS. 

Several difficulties nere encounter ed during operation of 
the equipment . Hannonics and sub-harmonics a$ rrell as images nere ob­
tained_, but it nas possible in all cases to determine which was the 
fundamental. This was a peculiarity of the receiver and did not af­
fect the bearing accuracy. One of the receivers had a tendency to 
block near 700 mes , but this d.id. not interfere ;-1 ith tho test. 

Some difficulty iaas also experienced from the interference 
duo to ignition and engine noise. 

Tho equipment is satisfactory electrically, but needs im­
.Provement mechanically. The mounting is not rigid, having too small 
a bearing. It would certainly not stand much vibration or shock. The 
bearing should also be made tighter or an inertia damper should be used 
to prevent tho equipment from swinging so fro_oly nhen tho ship rolls and 
shifts. In a rough sea tho Yrhole apparatus nhips around and s,rings back 
and forth making it very difficult for tho operator to manipulate the 
system. To facilitate case of operation, longer handles should be 
supplied so that the operator is not required to constantly have his 
arms above his head. 

Best performance \7ill be obtained if the equipment is 
mounted high above the nater level and removed from reflecting surfaces . 

It is rocommoi1ded that a future production model of th i s 
equipment to be knoun as tho DBB and to have 45° collectors for both 
polarizations be sent to this laboratory for oxnmination and tests. 

-3-
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Table II 

A;eproxima te Ranges of CBA Radar~ 

Against u.s.s. Navajo 

Radar Frequency Antenna Approximate 
Set in mc/ s Polarization Max. Range (Yds.) 

n Snake11 100 Horizontal (Cannot be seen at 
any range) 

SI) 115 Vertical II 

SK 200 Horizontal 1.5,000 

CXAZ 400 Vertical 15,000 

Mark V 400 Horizontal 15,000 

11 Hot Dog11 560 Vertical 8,000 

FD 700 Hor-izontal 15,000 

FD 700 Vertical . 15,000 

DECLASSIFIED 
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Receiver 
No. 

133 

103 

Freq. 
Hc/s. 

100 

200 

4oo 

560 

700 

100 

200 

4oo 

560 

700 

Table I II 

AN/A:PR-1 Receiver Sensitivity 

Input for 
Audible Output 

33~6 microvolts 

17 .g 

4. 0 

9.3 

23.2 

28.8 

15.1 

5.0 

10.5 

14. 7 

ti 

ll 

11 

II 

II 

II 

II 

II 

II 

Type of .Modulation 

5 usec pulse at 1000 cycles 

n II 11 II fl 

50~ mew at 1000 cycles 

5 usec pulse at 1000 cycles 

ll II n ll II 11 

5 usec pulse at 1000 cycles 

II 11 II If 11 If 

50% mew at 1000 cycles 

5 usec pulse at 1000 cycles 

II " ti II n " 
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PLATE I 
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