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Kp/DF_BQUIPUENT MODEL DAV

€ A, INTRopucTI ) C :
~ . he DA®W is & DF equipment primarily deasigned for ship-berne
S use, but wish can beé used for land bazed DF with & different '

antenns svatem, 1t ¢overs the Frequoney range from 1.5 to 30 mos,.

and wgi11zes a Cathode Ray tuba for bearing lmdication. The equip-
ment is #1]1 mounted in a single rack, and the antenna system _
consists of & pair of crossed lcopsa, It ie particularly useful for
Work on grownd wave $ignadls, but may be used on sky waves as well,

although with a low degres of RoCUracY. :

B, THEQRY OF QPLAATION -
. Phe DAU mneses & spinning Goniometer in conjunction with a CRT in

erder te convert the directional property of the loop anteiinas
to a vigusl indicaitlon of besring., The CRT Trece 1s made by the
retatiom of the electrea beam arsund the face of the tube, and
with ne signal input, the trace is a cirele just inside the
outer edge of the tubae, The spoi formed the electron beam
rotates in exmct synchronism with the Gonlomter search coil,
When a signal is fed from the Gonlometer to the rest of the set,
' the traee is pullsd in from iis normal position toward the
™ ‘ ' centre of the tube, However, since the voltage picked up by the
o ' Goniometer Search Coll variss as the coil rotates, (the pickup
is maximum at tws pointz during one revelution, and zerc at twe
other peints) the amount of trace deflection is not the same at u
all points srcund the tubs. The resultant psttern is in the form
of & propellor and the beering 13 read by observing the direction
of the peints of the propellor sn an azimuth scale. If Sense is
desired, the ouitput of & small vertical mast and counterpoise
(moun%cd sbove the loopa) 13 combined with the output of the
loops, and the resultant pattern of the tube is shown below..,,

saring

Senss attern

. -~ In praoctice, the sense pattern may depart considerably from
™ the ideal shepe shown, but if the trace tends to concentrate
' the pattern on one end of the dirsction line, the other end

of the line im taken as the true bearing, :

2, SCAN SYSTEM . A special feature of the DAU Equipment is the
proviglem of faecilitlies for monitering visually & band of _
frequensies 1§00 kc# wide, When the sst 1s switched to ‘Scant,
it behaves, net as 2 DF set, but 83 a wide-band receiver. The
CHT présentatien 1s then a cirels, with triangular indentations

: represending signuie of different Trequency within the liwmite
of plus er minus 756 kca of the frequemncy to which the receivar
‘ is tuned. The dlagram belew illustrates the display, Assume the ’
receiver ie tumed te 6.750 mcs, : ;
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. ~ DAU BQUIPMENT continued...) EW-11A o
. . PHYSICAL DESCRIPTION = The DAU EQUIPMENT sonsists of four main
N Units - Antenna, Receiver, Scan Uni%t =nd Indicator Unit, -

1. Antenna = The antenna ig mounted as high as possible and _
preferably clear of guy wirss, other antennas, etc,. The other
three units sre mountsd on ihe rack in the radic cabin,

2. RECEIVER , ‘
(o) The recoiver 13 2 more Or 1238 convemtlonal superhet of the

ecomnunications varlsiyl comzisting of two RF stagesa; a Mixer
end Local 0Oscillstor Staps and 2 first IF Stage; The e¢ircuilt
then splits 1ubo $wo Channslis; & Monitor Channel consisting
of a 2nd IF Stazs, Dstsctor and EF0, and an AP amplifier;.
and sn Indicstor Channel condisting of & Znd IF atage and &
Detector, & third Ouiput, wnich goes to the Zcan cireuits, is
taken fram the Mizzr ouitpuatb,
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{b) RECEIVER CONTROLS ) : -
(1) The uses of the Band Cha#izse s¥iteh, Tuning Dial, Power )
SW¥iteh, BFO Switoh ané BF0 Adjust are perfectly convention-
al, The uses of ths other gontrois will be sutlined below

(18) SCAN_DIRECTION-SENSE - This switch éontrols two relays
which déterming the type of display obtained on the
indicatof CRT. Ia the SCAN pesitiom, the tube shews a1l
signals with 3 & 150 ke band. In the DIRECTION position,
the propellor paitern is sbiained, and in the SENSE posit~
ion, the Sensze pattern is ebtelned., The senseé¢ position is
non-locking, that is tha switch must be held 4in that

f!5 position as lewmg ai the Sense diaplay ia reguired,

(443) SEMBE GAIN - This centrcl varies the gain of the single-
stage RF Amplifier which amplifies the ocutput of the
sense antenra befsrs wmixing it with the output of the
loope, The amplifier ia not used on Direction, the Sense:
Gain settimg iz immaterizl in that positiom. Om SCAN:
with the Semsitivity cemtrel preparly adjusted (to be’
desoribed later), adjust or lmncresse the Sense galn until
¢ s8light Imereas® in the noise on the CRT is noted.

';’ " NOTE THAT WHEN SWITCHING FROM 'DIRECTION: TO SENSE? TLE PROPELLOR
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continued....oo0

) AF Gain - This zonirol worke on the monitor channel only,
It does not affezt the ert Trace 1in any way,

BENSITIVITY /This is the RF Gain controi, Tt is used as
follows .. ) _

On direction - with fthe tuning Glal. %the desired station is
TANed $0 obtain the narrowsst Ywalist® on the propellgr
patterz, The sensliiivity control is then advanced to the
poin% where the <enire of ithe paitern Just closes,

On soar, - with the &anss gain tuned down;. advance the _
sensitivity wontri]l wniil nolse ajnpesrs on the irace ag
the top and boitiim,

r ths sensitivity control used on
proximately corrsch, However, if the
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(3) RECTIFIER POWER UNIT

(a)

(b)

(c)

(a)

(e)

(£)

(g)

This unit contains the switches. indigatsr lamps, and fuses
for all circulss gxsept the receiver and ths Deflection
Amplifier which e-argizes ths tating dsflaction coils of
the CRT, It has %wo signal inputs .- the Yirection and Sense
inputs which ~ome froo the Indicasor output ol the Recelver:
and the Scan input whiszh comas from the ¥Scanner® output of
the Recelver, The cpesaition 5¢ Tne switches and controls are
as follows —-- _

MASTER SWITCE - contraia all *J, power %to the equipment
including the receiver, Fuses f.203 and T-202 {(on left of
row of fuses) are in ssries with the master switch,

Y

BEAM SWITCH - consrsls the 4,C. power %o the high voltage
rectifier which supplies the voltage neesded %o produce the
CRT spoi, Fuse I-203 {%hird from right) is in series with
beam switch,

MOTOR SWITCH .. controla 4.0C. power Lo the meter, which spins
the goniomeisr search coil and the CRT deflection coila,
Fuse £-206 {seccnd From right) is in series with thia
switch,

REMAINING FUSES - Fuss £.-20% (third from 1eft) is in series
with the rectifiag wilsh produces the H,T, voltage for the
deflection amplifier tuba ang a.. “ubes in the scanner
cireudt, Fuss 7 &05 {extreme righ%! 18 in the 4.0, line
carrylng power %o ithe receiver, I addltion, the receiver
1¥sell is fused, The revsiver fuses are located in the rear
of the receiver chassis,

CIRCLE DIAMETER .. This #00Lrol adjusts the diameter of the
CRT trace, It should be ad justed so that the trace lies just
inside the azimuth ring around the tube,

SCANNER CENTERING . This contrel shouid be adjusted svery
fow hours to ensure that, on scan, & sigpal precisely af
resonancs sppears at the top of the scan Pattern, The signail
should first he tuned #X&3tly 10 rosonanze on direction {for
narrowest propsliox pattern), then switched %o scan and the
con¥rol &djusisd,
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C,{3)(n) MAGNETIC COMPENSATOR - Thes® iwo screwdiver controls are naed

to adjust the CRT Trace by compenrating for residual magnet—

ism in the iron cores of %hs Dufleetion colls., They are

adjustable as Follows ~-

(i) Turn the sensitivity control full up. The resulting set
nolas should collapse the trace to a dot or & very smell
cirels, _ o

(11) On Direction, adjust the top comtrol for the smallest

circle dimmetsr, Adjust ths boitom control 86 that the
circle becomesz a dot, R

(111) IP necessary, zo baok and Torth between the two controle

until the best spot iz achisved, ' '

(iv) Whenever the two sides of the pattern faill te meet _

exactly at the wsenire, ths magnetic compensator controls
should be adjusted

(4) AUYOMATIC BEARING INDECATOR UNIT

(&) The indicator unitc consists of the CRT, it= asscciated
rotating deflection ¢oils, the motor and the gonlometer,
51ip rings and brushes are included on the rotating sssembly
in order to carry power to and from the Deflection coils,
Five controls are pressnt cn the Indicator unit., They ar --
Horlgzontal Positionings Vertical Positioning; Focus, )
Intensity and Azimuth Lewmp, The laat is located on the right
s8lde of the tube housing, snd adjusts the brightness of the
Azimuth Scale Lamp,

D, IN THIS SECTION - it will be assumed that the assignment of the

Operator 1Is to monitor a frequency range 150 ke/s wide, and to
obtaln a bearing on any station locaied in that range,

le

2,
Se
.

ITurn the set om by throwing the Master, Beam and Motor switohes
on the Rectifier power unit,

Turn on the Receiver by throwing the Receiver power switch,
Switch to Scen,

Adjust the Intesnsity and Focus conipoils for a sharp, clear

. trace, not too bright. Adjust the two positioning controls to

5.

,7‘
8.

‘centre the trace.

Adjust the Circle Diameter and Magnetic Compensator controls as
described in C.{3}(f) and G.{3j(n,

Adjust the Scanner Ceﬁﬁ@?iﬂg’aa deseribed in C.(3) (g}, .
Tune the receiver to the center of the band to be monitered. B
Adjust the Sensitivity control wntil moise fipst eppedrs on the

trace, then advence ths Sense Gzinm conbrol until the noise
inoreases slightly,
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When & fBlip' (e signal imdication) appeara on the Scan trace,
tune the signal to resomsnce by moviag it to the top of the
Scan trace, This is done with the Receiver tuning dial.

NOTE..ghe ‘blips’ on the scan trace will move in the same

direction 48 the tuninz dial Xmob when the tuning knob
i® rotsted,

10, Switeh to Directlon,

11, Tume the Hecelver for the narrowWest propellor pattern,

12, Adjust the Sersitivity control to close the centre of the

) propeller pattern,

13, Move the Cursor over the tipa ef Eh@ propelleor,

14, Switeh to Sense,

15, Advance the Sense Gaiy until the ears ¢f The pattern bend

together, as dedcribed in sectiem C.2,(b)(ill)}.

16, Read the Azimuth Scale &% the ond of the Cursor awey from the

Sense pattern. Thiz 1s the sorrest bearing, unless station
celibration has shown sengq %o be reversed om this frequency.

17. Retera to Scen; Return receiver tuning tc center of band to be

- mopl tored gnﬁ reset Sensaitivity end Sense controls,

SUMMARY

1. An BF/DF set with & frequemsy range from 1,5 to 30 mc/s anrd can

g,

S

'R
6.

6o

be operated as & wide bandwidth search receiver within the above
rangd. .

Has & bandwidth of 150 kc/8 on Scan for operation as a search
receiver and provides a visual as well &@ an sursl presentation,

Uses & spinning Gonlometer in cenjunction with & CRY to convert
Direetional properties of the loop antenna to a visual
indicatien,

Four mein units - Antenns; Receiver; Scan Unit; Indicetor Unit.,

SCAN/DIRECTION/SENSE Switch -

(a) On Scan the mat acts as wide band recedver,

(b) ©m Directiom.a bearing is obteimsd, {Propsllor pattern).

{¢) On Sense the propellor poimts shift 90 degrees snd when tha
sonse gein is increesed @& sonse bearing is obtained,

Accurste ground wave bearings end bearings with low degree of
sccurecy with sty waves,
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