Overall Efficiency : Decibel Change,
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SETTING UP PERFORMANCE METER DESIGN 3.

L9, - The object of the performance meter is to disclose day to day
variations in the performance of the radar installation. It should be
used frequently during height finding operations,

50, In setting up, the standard level of perfommance is taken as
100% but before accepting this it must be verified that the ccmplete
79 or 279 installation is up to the best standard of efficiency
obtainables

51 Setting up Procedure (i), Run the transmitter up to nomal H.T.

at the normal pulse length (Say 15 kV for 20 microseconds pulse length),
Allow it to wamm up for about 15 minutes after making usual checks on
frequency and tuninge.

52, Using the test receiver of the performance meter take & quick
rough polor diagram of the transmitting arrby with its own test aerial,
Choose as standard "Reference Bearing" one at which maximum or nearly
maximun readings are obtained and where variations in training of + 5°
produce no greater change than about 1 unit in radiated power, Since
the test dipole is attached to the array and rotates with it the polar
diagram is theoretically circular, but in practice may be found to be
slightly irregular owing to the.effect of nearby objects,

53. Set ’up this radiated power reading on the "Radiated Power" scale
of the calculator, It will normally lie between 40 and 85 units,

5l Set the inner scale of the Calculator marked "Reception
Sensitivity" so that "250" falls opposite the cursor set at the
radiated power reading. .

55a Loosen and adjust pointer on "Overall Efficiency" scale to
100% without disturbing setting of "Reception Sensitivity" scale.
Tighten up the pointer lock nut.

56e (ii) After warming up the nresmpdifiem—swd receiver for at least
30 minutes and lining up with the two aerial arrays (where fitted),
tune up diode switch, pmesmpdifier, and the radar receiver to the
transmitter frequency in the nomal mahner. Switch off transmitter
H.T. except under action conditions (see Test Drill), -
57 Turn down the P114 gain coantrol to zero, Plug in Phtte s
58520 meter unit and switch it one Adjust the backing off control
until the meter reads zero, This setting is important,

58. Increase gain control until a reading of "H0" is obtained on
the meter unit. Set this with extreme care, THIS IS THE STANDARD
"REFERENCE LEVEL" OF NOISE FROM WHICH ALL PERFORMANCE METER OPERATIONS
ARE STARTED, Upon the accuracy of setting zero and the gain level
depends the accuracy of the perfommance check, Same practice 1s
necessary to do this exactly; a dozen times are usually enough.
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59. Change over the test aerial feeder from the test receiver to
the test oscillator output socket. In two masted installations the
feeder commector from the receiving array test aerial is -used. The
performance meter "Heater" Switch should have been "on" during the -
previous operations or for at least ten minutes.

60. Switch to "Test Osc." and with "Osc. Power" control abcut half
way up, then tune to the Radar frequency using the meter unit as an
indicator,

61. Adjust "Osc. Power" control to give a reading of 250 on the
meter unit, retuning the test oscillator during adjus L;unf and re=-
adjusting the zero and noise level as needed. Note the reading on
the Patt, W7559 galvancmeter, This is a measure of the power output
from the test oscillator and is the standard "Power lsvel" at which the
test oscillator must be run for all future performance checks. It

- should be noted in the log book for future reference. kepeat setting
of gain and oscillator power controls as above with Transmitter off.
The new standard power level should be noted. (See Test Drill),

N.B. To obtain a high degree of accuracy in setting this output
level it is often an advantage to flick the Remote~Local switch
off and on once or twice when it will be found to be a simple

matter to adjust to the reading rcjuired, as this overcomes any
pointer friction in the galvanometer,

62. The full procedure for taking performance checks is described
step by step in Test Drills I and IT.

_ THE - APEFNGALORINTT, DESIGN 12 BATT.. 57079, - .
i g

63. This is an external attenuator designed to represent ﬁ’/{
approximately the loss in the feeders and in transference from test to
receiver aerials and is mainly used for making sure that the aecrials
are working properly and for checking the gain of -the pre-amplifier.

S
*

64, The lead; attachcd to the attenuator is plugged into the test
oscillator output socket. The input coaxial cable to the pre-amplifier
is unplugged from the aZrlal fecder and then plugged into the socket
fitted on the attenuat©+ unit, The tecst oscillator is thus cdnnected
through the attcnuat: f(instead of through the acrial system) to the
preamplificr., : ' ~ ,

65." Back off the standing detoctor current to zero and set the gain
level to 50 units on the 2nd detector meter. Then switch on test
oscillator using the "standard level" of test oscillator power, vary
the attenuator until a rcading of 350 units on the receiver meter is
obtained. (Ityis, of ‘coursc, undorstood that the pre-amplificr,
radar receiver,’ and t st oscillator arc correctly tuned). Do not
alter the varlabls - snuator after this,. Checking the gain of the
pre —ampllflpr becor :s necesdary when the normal rcception sensitivity

figurc has dropp~” ‘o abqﬁ% 200,

66, th“\yﬂg set@;ﬁg for the variable attenuator has been found
as descriped above,, #Ahe gain of the pre-amplifier over that of the
receiver alone shgfild be measurcd as follows :=

67. Uslng ﬁﬂgyPye plug Jjunction supplied with the pre-amplifier
join togethqy’the coaxial input and output cables of the pre-—amplifier.
The test 0$0111ator is now comnected through the variable attenuator
to the redeiver alone.

68J‘betune the R/F stages of the P11k receiver and the test
oscillator. Set backing off control for zero standing currecnt and
gadn to give 50 uni®s on the receiver meter. Adjust the test
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oscillator to the "standard power level", recheck tuning and observe the
meter unit reading, This should be less than that obtained when using

the preamplifier, From the two readings the gain of the preamplifier
is now calculateds 4

69, It should here be mentioned that the goin of the preamplifier
should be between 4 and 5 db, A fall in performance is generally
caused by deterioration of the CV53 valve used in the preamplifier,

Fl '; T

RXJMPLE, ' J;)i;{i;gf'
70, Suppose the reception sens:}f:i%i_tj figure for

Preamplif‘ier + ReCeivi:E;;"' = 280 and that

for Receiver alone‘ / = ‘1 150 '

Gain tevel of Recelver has been cdjusted so that the noise level
measured j‘n ‘the nfter unit is 50 for both the above measurements.
. : \ #
waxthe Jetection law of the P11k is ‘approximately square law and
the meteriunmt‘readlngs are therefore proportional to the power
deVelOped%; ; the,, 2nd detector circuit, In canparing the two readings

the noise e must first be subtracted from each,
The f;gﬂiz; then become 280 = 50 = 230 ‘

and 150 - 50

(]

100

he power ratio is therefore 230/100 = 2¢3

or in decibels = 10 log 2¢3 =  3°6

ga.in
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The preamplifier in this example is not g1v1ng thc correc ;
futibuathe v, CVESmmatyes. -5 nould et o d yermmmens v

MEASURFMENT OF RADAR RECEIVER BANDWIDTH,

Tle The bandwidth of the P114 receiver Should be between 140 and
240 ke/s. ,
124 A rough check of the bandwidth can be made using the test

oscillator in the following manner,

(i) . After usual waming up time, back off meter unit zero and
adjust noise level to 50,

(i1) Switch on test oscillator, tune to radar receiver's

frequency and adjust test oscillator power to raise
‘meter reading to 250,

(iii) Using the slow motion knob, retune test oscillator on
either side of radar frequency until the meter reading
falls to 150, noting the two small knob dial readings.

Note 150 - 50 {i.e, 100) is half 250 - 50 (i.e. 200).

73 This slow motion knob is engraved with figures O =9 in each
quadrant, The main dial is engraved O — 100 divisions. Each
complete revolution of the slow motion dial is equivalent to 4 divisions
on the main dial and therefore each quadrant corresponds to 1 division
or 1/100th of the main dial. There is a small plate or label attached
 to the performance meter and engraved with the "Bandwidth Figure" for
the particular performance meter, e.ge. 100 ke/s per division. This
figure is the approximate range covered by the test oscillator per.
quarter turn of the slow motion knob, .that is, for 1/100th of the main dial,



(e The figure is not constant over the whole radar band (39-42
mc/s) but is accurate enough to give the rough answer required, This
will disclose a gradual increase in receiver bandwidth as an
e¢xplanation of a fall in reception sensitivity.

NOTE ON VACUO JUNCTION,

15 The wvacuo Jjunction is easily burned out by & moderate overload.
' Therefore :

(i) Do not exceed the full scale deflection of the Patt., W7559
galvanometer.

(ii) Do not run for long periods above a reading of 85 units,
and
(iii) Always unmplug the test aerial feeder from the test receiver
input immediately after use as W/T interference might be
severe enough to damage the vacuo junction and possibly

the galvancmeter,

NOTE ON PAULT FINDING CHART (Fig. 19).

76. The chart is intended to show how, from the infomation given
by the Performance Meter, the cause of a drop in performance of the
Type 79 can be traced to a particular section of the installation,

171 The values which should be obtained by the various tests are
‘ given together with tolerances in the Maintenance Schedule. The
waveforms to be found at various points in the Modulator and
Transmitter ‘circuits are given in Type 279 Handbook, The fault
finding chart should be used in conjunction with both of these,

78. After a fault has been cleared, the set should again be
checked with the perfomance meter to ensure that the drop in
perfomance was due to that fault and that no other fault remains.

TEST DRILL

79, . I. To check radiated powers

1, Run up Transmitter to nommal H.T. at nomal pulsc length uscd
(15 kV at 20 microseconds). N.B. It is suggested thot a mark be
placed on the pulse length dial on the Modulation Generator so that
measuranent coan be made at the same setting on each occasion.

2, Set meter changeover switch to "Test Rec."

3e Plug in flexible lead from Transmitter array test aerial to
"Test Rece Input" sockcte

N.Be In 79B and 279B thecre is only one flexible lead and this is
used both here and in Test Drill II operation 2,

4o Troin aerials from red to green through 180° to the "Standard
Reference Bearing", figure is to be supplied by the Fitting Out Officer
concerned, « It will normally be OOOO,see para, 2.

5. Tune test receiver to obtain maximun reading on the galvanometer
Patte W7559. Tune slowly through 360° to ensure this.

6, Observe reading and enter in perfonnénce meter log book in
appropriate column, Set cursor on "Radiated Power" scale of
Calculatcr to this figure.



DOMTEST RC. INPUTY SOCkET.  (This

e  DNILUG &lD STON ColLB R0y
rence iy sometimes sufficient to demage the

is important os W/T inter

vocuo junction and gnlvonaieter, %
Q . . i .
30, IT. To chack recepbtion sensitlviity. Note, For checking

under routine or action conditions run Trrnsmitter At nomol H,T, and
the pulss length ond use spucial stendrrd fest oscillator output
power figure, ' :

1. Switch off Transmitter and turn up H.T. and pulse langth
control to position of Tsst Drill I, \

2., Set heater switch to "ON",

3
2
5. Plug flexible lead from receiving array test aerial into "Osc,
Output" socket (See Test Drill I operation 3 rote),
ke Check that (both) aerials arc at "Reference Bearing” (See Test
Drill I operation 4).

5. Allow apparatus 15 minutes to settle down.

6. Plug and switch on meter unit Design 5, Patt. 538520,
7. Turn P114 gain to zero,
8

» Using backing off control on meter unit, set meter reading to

9. 4Adjust gain to give reading of 50 on meter unit.
10, Set meter changeover switch tc "Test Osc.”

11e Tune Test Oscillator to give moximun meter unit reading,

12, Set "Osc, Power" control to Zive reading of on Patte. W7559

galvanometer on the perfomance meter, (This reading is the Standard
Refsrence of power level for the instaliction and is filled in hore
and' in the performance meter log book by the Fitting Out Officer,

The Ship's Radar Officoer shon11 cmend the figures if 1t should be
changed at any tﬂnb) )Fp robe P are required for Traonsmitter

ON and OFF,

- 13, Retune test oscillator if necossary.

1he Observe reading of Ileter Unit Design b. This is the
Reception Sensitivity and should be cntersd in the performance meter
log book in the appropriate eclumn.,  The calculator dial should now
be rotated until this figure falls opposite the Radiated Power reading.

15« Set meter chaﬁgeovar switch to "Test Rec,"
16, Set "Heater" switch to "Off".
17. Unplug Meter Unit Des. 5 and switch off.
NOTE:~ The routine or action measurements will be subject to om
inaccuracy of up to ahout ZOW. Very accurate measurenents

when required are to be made with the Transmitter off,

81, ITI, To check bandwidth of radar rcceiver.

1 Carry out Test Drili IT W to and including operation 10,

2, Set "0Osc, Power' ccatrol for moter unit reading of 250,
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3 Using lower knob on "Osc, Tuning" control, detune on side
of maximum until the meter reading falls to 150,

. 4, DNow tune through maximum to the position on the other side
‘where the same reading is obtained, Note the number of divisions of
<$he main dial to cover the range, using engravings on the small knob,
One quarter rotation of the lower knob 1s equivalent to one division
of the dial,

5. Bnter this figure in the log book,
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TYPES 79B/279B WITH OUTFIT JJ1

INTRODUOTIOM,

Outfit JJ1, fitted in the R.D.R., consists of Panel L43 and
Sector Selector S E.1 together with Aerial and Gyro Repeater (Patt:
57698)s  Two "M" type transmitters (part of Transmitter "M" Type
Attachment Design 5) fitted to the Control Unit in the Receiving
Office) transmit relative and compass bearings to the R.D.R.

2, . Ponel L43 has a low impedance input and requires a signal of 6
volts (peak) with *3 Volts noise.  Receiver P11 has been modified to
give a suitable output, the modified Receiver, with other modifications,
being renomed P114.

3¢ . The sync: pulse for Outfit JJ1 cames from the modulator. It is
fed from the Transmitting Office by a low impedance line. IMPORTANT NOTE.
When outfit JJ1 is used with Types 79B/279B the input resistonce of Panel
L4% which terminates the incaning line should have been altered at
fi¥ting out fraa 68 ohms to 270 _ghms, This resistance is R95 in the
cilrcuit diagram of L43 (see %g’,,‘l reliminary Handbook of Indicator
Outfits JH1, JH2 and JJ1, Fig. 8) The new resistance is 270 otms, 1
watt, of tolera.nce + 5% and the shorting link connected to it must be
cldnped in the "IN pos:l.t:l_on.

TRANSMITTER "M" TYPE ATTACHMENT, DESIGN 5.

Lo This Tronsmitter Attachment, Patt: 57664, is required when
Outfit JJ1 is fitted. It provides "M" type transmission of aerial
relative bearing and compass bearing in half degree steps.

5e The unit is bolted to the left hand side of the body of Control
Unit 20 AX, on the surface previously occupied by the Selsyn controlling
switches, lamp dimming resistance and gyro switche These 1ltemns are

removed before the fitting takes place and are replaced by similar
canponents which are a part of the Attactment.

6. A three core cable is required for the "M" type motor and a

five core cable for each of the Transmitters. The supply to the "M
type Motor is taken from the Gyro  &ompass repeater circuit and a switch
should be fitted in the office to isolate the motor when the unit is not
in use,

MATNTENANCE

e The side cover of the Unit should be removed occasiocnally and a
thin oil applied sparingly to the differential gear mechanism., The
driving shafts of the Transmitters are carried on ball bearings which
are initially packed with grease and should not therefore require
attention for a dlong time.

B Access to the Transmitters and "M" type motor for exomlnatlon -
or renewal is obtained when the top cover is removed.

9.  The wiring diagram is shown in Fig., 23, and details of the unit
in Figs. 25 and 26.

RECEIVER P11L OUTPUT STAGE FOR USE WITH OUTFIT JJY.

10. Receiver P11 previously used with type 79 series, has required
congiderable modification to the video ocutput stages so that the Video
Filter unit Design 15 and -the Outfit JJ1 may be fitted. When these
modifications (and others required in addition when bre—Pre—~fmpiifier
H404—amnd the Perfomance lieter Design 3 abe fitted) have been carried out
the Receiver becomes P11k (see Fig, 20)
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11,"' = A negative going low impedonce signal input is required to the
Video Filter Unit and the output pentode stage (Valve 117 in Fig. 20)
has been converted to a modified pentode cathode follower for this
purposes There is a stage goin of this valve and it is used to

+ provide an adequate signal to the succeeding triode stage (Valve 118
in Fige 20), This stage has also been converted into a cathode
follower which provides a positive going low impedance signal to0 Panel
L43, It is important that the value of the anode load (item 17 in

"Fig. 20) is correct in order that the voltage developed across it may
“produce a suitoble signal to the grid of Valve 118. A limiting diode
(136 in Fig, 20) has been inserted to limit signals above an excessive
amplitude so that signals in excess of 8 Volts (peak) may not be fed
to the input of Panel L43, which would result in paralysis, The
required limiting value is obtained with the resistances shewn in the
potential divider (Resistances 130 and 131 in Fig. 20). Condenser
81 is shunted with condenser 135 to obtain a satisfactory time
constant value.

124 It will be observed from the circuit diagram of Receiver P11k
(Fig, 20) that the output of the triode cathode follower stage (item .
118 in Fig, 20) is taken from the junction of resistances 133 and 134
with o D,C, connection to the output jack 122, When Outfit JJ1 is
used this output is commected by flexible cables and pyrotenax cable
to Panel L43 in the R.D.Re The input to Panel L43 is teminated with
a 270 ohms resistance commected to earth., Consequently when Outfit
JJ1 is used and the Jack plug is inserted, the bias to the valve (item
118) is developed across the resistance, 133 and the input resistance
to Panel L43 (the effect of the resistance 134 (2000 ohms) in shunt
with the input resistance being negligible). If the jack plug is
inadvertently removed from the remote display output socket the bias
ig developed across resistance 133 and resistance 134 which limits the
anode current to a reasondble value,

SYNCHRONISING PULSE FOR OUTFIT JJ1,.

13 A positive pulse of 2 — 20 volts across an impedance of 40 - 60
olms 1s needed to synchronise Outfit JJ1., Such a pulse can be found
across the 4 olm resistance in the modulator (item 419 in Fig, 21). The
pulse is token off by o screened lead commected at one end to the live
end of this resistance and at the other end to a Jack mounted on the
modulator framework at the backs. The inside conductor is cormnected

to the Jack tip; the braiding is earthed and comnected to the jack
sleeve, Patt: 13832 cable is used for the lLead from the resistance

to the Jjock and Patt: 13941 pyrotenax cable is to be used between the
Jock box in the Tronsmitting Office and the junction box (Patt: 710L4) in
the R.D.R for the flexible comnection to Outfit JJi,



CHAPTER 8
Routine Maintenance Divections

1. To be done every watch by the Recerving Operator
H1.  Check all communications.
H2.  Check display calibration.
*H3.  Check aerial repeater, rotate aerial through 360 degrees and recheck.
*H4.  Check that gyro repeater is lined up with main gyro

H5.  Check tuning of receiver and-pre-smplifer.

2. To be done every waich by the Transmitting Operator
H6. Check communications to Receiving Office.
H7. (Every half hour) : Check and log meter readings.
HS8. Log reading of transmitter power on remote meter of performance meter.
H9. Log diode current reading.
H10. Check and log transmitter frequency.
H11. Inspect transmitter valves through windows. Check that blowers are operating.
*H12. (Every twelve hours) : Change over alternators.

3. To be done daily by the Radio Mechanic
D1.  Check shape and amplitude of monitor pictures. Log results weekly (see Test W1).
D2.  Check transmitter frequency. _
*D3.  Check that blowers are operating correctly. N

D4. Clean and dust interior of modulator, oscillator and H.T. panels. Ensure that oscillator
circuit shorting bars and aerial taps are tightly clamped.

D5.  Check diode filament voltage on filament leads with avometer.

D6.  Check the relation between transmitter pulse length (as measured from NT57T grid pulse
on monitor) and mod. gen. control setting.

D7.  Check all panel controls for correct operation.
D8,  Check transmitter output power with performance meter.
D9.  Check receptlon sen51t1V1ty with performance meter.

4, To be done weekly by the Radio Mechanic

W1. Carry out daily routine as above (omitting Tests D8 D9 andeBdd, which are covered
by W10) and log on Performance Record Sheet the results of Tests D1, D2 and D6.

W2. Using avometer, check calibration of meters in the A.C. supply and distribution boards.

W3. Using avometer, check filament voltages, on the filament leads, of oscillator, modulator
and rectifier valves. Compare with readings on filament voltmeters and recalibrate
if necessary.

W4.  Check that H.T. rectifier, modulator and oscillator valve leads are securely held by
their terminals, and that no burning has taken place due to loose contacts.

W5. Tune diode switch ; measure and log filament and bias voltages.

W6. Check and log readings of diode current :—
(a) with H.T. at 20 kV. and pulse length set to 15 microsecs.
(p) with H.T. at 20 kV. and pulse length set to maximum (30 mlcrosecs)
W7. Check carbon pile voltage regulators for adequate control and freedom from over-
heating.
WS8. Clean interior of all panels in the receiving office.

W9.  Check continuity of both pulse lines from the receiver to the transmitter, and examine
all inter-connecting leads in the receiving office.

W10. Carry out complete performance tests with performance meter, including chet:kmg of
receiver band-width.

WI11. Log (in Valve History Sheet of the Radio Equipment Log) the total hours .of service,
of the following valves :—
Type . Function No. in Equipment
Cvs Diode switch .. .. 1

‘W12. Check and adjust aerial training indicator with aerials.

W13. Inspect aerial array, clean insulators. Disconnect flexible feeder and check continuity
while rotating aerial.- Check rotational freedom of feeder. Tighten all accessible i

nuts and bolts in the aerial system.
W14. Megger main pyrotenax feeder while flexible feeder is disconriected ; log reading.
W15. Megger performance meter test aerial ; log reading.

(76368) ' . ‘ ‘
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5. To be done monthly b& the Radio Mechanic

M1.

*M2.

*M3.

*M4.

*MS.

s

Check monitoring resistances in transmitter. Replace if more than 25 per cent. out ;
allow for any variation less than this when interpreting pictures.

Inspect aerial control unit 20AX. Check that bolts, nuts and screws are t1ght that
gears are well lubricated, and that electrical connections are good.

Remove aerial pedestal covers, inspect for corrosion. If necessary, clean thoroughly
and repaint.

Inspect oil level in aerial gearbox and lubrication of running parts. Check that locking
pin is operating freely. :

Inspect cable ends inside pedestal for rotting of the rubber by oil. Check that electrical
connections at the terminal blocks are good. Replace aerial pedestal covers.
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8. To be done quarterly by the Radio Mechanic

Ol.

+

02.

03.
04.
05.
Q6.

Strike mast to remove aerial dipoles and connections for cleaning. Remove outriggers
of flexible feeder, clean and grease their runners. Repaint dipoles and connections,
after thorough cleaning, with anti-sulphuric paint (or, if this is unprocurable, with
any non-lead based paint).

After replacing aerial component parts, grease all nuts and bolts thoroughly and paint
carefully over the grease. (Aerials treated in this way can be dismantled without
trouble from corrosion and rust).

Check calibration of avometer (facilities exist in most dockyards).

Check, with avometer, the calibration of meters in the transmitter panels.
Examine and clean all switch contacts in the transmitter.

Check all emergency spares in the offices.

Also—Carefully overhaul every unit quarterly; clean and check for dry joints, possible shorts,

leaking electrolytic condensers, burnt resistors, etc. Arrange to do this with one
unit at a time when in harbour, so that the whole set is completely overhauled once
in every three months.

* Although routine tests so marked are carried out by the Radio Mechanic, they concern parts
of the set for which the Torpedo Branch is responsible. Radio Mechanics should, therefore, report
any defects discovered as a result of these tests to the Torpedo Office.





