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Service Designation.

P.M.G, Unit 18 R,1.H, -

Haveneter, T on.M.F. - ZC0A4411
type A (Aust) RuiisfiuFo - Javemeter type sWé
Y10T,/70002

' Serial io.
P.M.G. Unit 19 Wovemeter, type F (aust)
Rrhsﬂ. - P— tt-- 3.:0. {.&J.J.E-t-} 212
ALY, -
Roa. ¥, - Uuvemeter type w3
¥10T/70001
Seri. 1 Ho. =

The wavemeters are being sunjlied with a freguency
calibration chart. The operatiang freguency of the -
particular sysiem for which the wavemeter is intended
is indicated by a red line on the chart. The key to
the absolute value of the freguency ordinate on the
chart-is as follouns: ’ : Sl

Unit T,18 - 200 megaoycle mavemeter
Graduations appear a2t 1 megac¥ele intervals
between ihe range 195 to 205 mC/s, The
red line is on the 200 mC/s gradu:tion,
Unit T,19° - 176 megacrcle movemeter
Gradus tions appear at 1 megsnyble intervals

between the rcnge 170 to 180 mC/s. - The
red line is on the 176 mC/s graduation.’

Eliqméﬂiﬁlﬁlﬁ_HEEEMEE§£

Graduations appear at 1 magaéyclﬂ*iﬁﬁarvals
- " between the range 210 and 220 nC/s; " The
" red line is on the 214 uC/s greduation.
.JQEEEEJ__;EjﬁLa '
«  IFrequeney -Range

Unit T.18.,.190 = 210 mC/s approximately
Unit T.19...166 < 186 nC/s 0

2, Input - Inductive pick-up by proximity to the
-transmitter or-aerial array.

3+ Description. -

Variable 1/4 wevelength resonant line with a ‘diode
voltmeter cousled to the hi;h voltage end. The

.ov 'line is tuned for maximum volt.ge indication as
tyz read-on'e 100 microamp meter in the diode circunit.

‘4, Frequency Indication = . P RO

L sexlonr JSos, Bl
A nointer driven o6ff the main driving screvw imkes
one' com;lete revolution and indicates on a diel,
which has 20 equi-spaced divisions, ©FEach div¥ision
is frriher sub-divided into 10 by means of a‘sfall
E S LU |
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subsidiary pointer, which rotates once for cach divi-
eion of the main dizl ~aéd iLndic.tes on a diel which
has 10 egui-sjeced divisions, A chart is provided,
on vhich dicl readinis are jlotted agsinst freguency.

Power Supply g

Four 1% volt type X {hrmy] cells connected in series,

Controls-.

A. Frequenecy variation - rodio knob fastened to the
driving screw,

B. - B.ttery on - off suitch (radio lLnob)

Cs Hbter zero <djusting potentiometer.

Velves. .

BA50 ... 1 off

References - P.M.G's Department Lrawings ¥ins, -CX.68, -

Bheetz 1 to 29,

Lescription

1. Gcnaral (Gee F1gure 1}

The essential ;arts of the ﬂdvEmeter are an
outer brass tubeé x, ‘Figure 1, 2 inches diameter with
an inner oconcentric brass. tube C, ¥+ inch diameter.
The inner tube protrudes at one end and is bent
around at riht an;les and brazed to an extension on
one side of the outer tube. This provides .&ah.external
plek-up loop and also shortecircuits this end of the
concentric line.- - A J/T22 spacer Y is fitted at this
end to keep the imner conducter su.ported in = central
poeition, - The other end of the line is oren-circuited
and the inner conductor is made telescopic in order to
provide an adjustment for the length of the line.  Good
lontact between the fixed and moving ,ortions of the
telescopie inner tube is ensured by fitiiug a brasa shHim
on the moving, portion B. .an EL\50 diode is mounted with
its anode nim erxtending into the: space between the inner
and outer tubes at & point near the onen-eircuited or
hi h voltage end of the concenirie 1ine, The diode itself

i mounted “in a cylindrical brasg: tube hich fits into:

& side tube brazed on to the main tubs'at ri;ht angles,
The voltages on the diode are supplied by four 1.5 voli
dry batteries and a 0 - 100 :icro-ammeter is insérted -
in the cathode circuit to measure the diode current.

The “standing current through the diode is adjusted by
means of d-noteatxumutar huntrollin” thc vnltuge aﬁnllad
to thu nathude._' et

The meaauremﬂnt of fregucney 13 ohtnined by wvaryving
the' length of the oaen=-cirocuilted concentric line until-
it is an aquivalent guarter wave-=lcngth of the freguency
being measurcd. - In this wosition, resonante becurs
and R.F. voltage is picked u; by the anode of ‘the. diode
causing an inerease in diode, current as me&uured on

the ricroamnmcter in serics with the cathode, A maxi-
mwa reading, on the meter indicates that the setting is
correct, The movin;, portion of the inner ture is con-
nected by a trolitul conncetin,, nicce to & tube A vhich

(RD15/42)
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cxtonds throuzh the end of the outer tube o posite
to the pickup loop. ' o

2h-;Tun1ng Mzchanisn,

S

iy

4

The modn . driving screw # h.s a sguare threed = ..
of 11 turns per inch and consequently turning. this -
socrcw 20 times alters the length of the transmission
line by apjroximately 14", This gives a freguen
variation of approximately 20 mG/s., V is a small"
pointer driven from the driving screw by suitable -
gearing at the same sneed as the driving serew. = *

P is a large pointer geared down to a speed 1/20th
' that of the small pointer and the driving scrow.
‘" There are stops in thc mechanism (collars E -and T)---
which lipmit the movemeni of this large pointer to
onc revolution in one dircction, and the small pointer
and driving scrow arc limited to 20 revolutiond in
one direcction, e driving screw drives & wvertical
shaft throu:h & 1 : 1 helical gear. The vertical
shaft drives the sm=ll pointer V throuzh another 1 : 1
‘heligal gear «nd the lorze npointer P throuzh.a worm
and =inion. The driving scre: moves a brass tube
A (Figurc 1) along the line of its axis, " Tube A
has a longitudin 1 slot, in vhich a fixed pin slides
- . &and prevents the tube from turning. - This: tube is
-;eoupled to the rod B vhich forms the variable end, .

. plece of ihe transmission line by neans of ‘a picce
. of trolitul red. o ’

3..

3!' ﬁioﬂa Container.

of D

+The diode znd associated nampunaﬁfaTﬁie'muunth

inside a cylindrical copper container and the whole

ies free to slide inside a eylinder which is at right
angles to and brazed to the transmissien line, The
Bliding cylinder is fixed by means of-a screw in the
position giving cptimum coupling of the dicde to the
transmission line.

u-pem tiﬂno

"1, Initial adjustments (initially cone by ranu-
fecturor). ’ ;
A, The extension of the BEASO anode lead is

B.

such that it projonts into the transmission
line to vithin auwnroxmamately 1/8" of the
certre conductor, This separation can be
varicd by sliding the diode compartment
after loosening the helding sorew. It
should not be alterad after the freguency
calibration has been made.

Turn the driving screw knob in a counter
clbokuies Airzetion until the centre con-
duztor of the trarsmission line has its
caximem len; th (en internal collar T on the
moving piece of tube A limits the length

of the line). Then sct the large pointer
until it reads 0 and 20 (for this adjustment
loosen the main shaft coupling F situated
between the heliczl gcar and the square

-thread, vhen it will be found that turning

the knob turns the pointer without turning
the driving sorew). Incidentally the small
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poiater should also read O and 10, Re-tighten the .coup-
ling, ' : . il
Co Turn the driving serow knob until the centre con-
ductor of the transmission line hes its i nitmin
_Adength,  The large pointer should have moved
~ through just onc revolution so that it agein roads
. -0 end 20, ° If it does not, Edjuast the stop (i col-
» .. "'lar E on the movin:, tube Aj until the limit ‘reading
.7 ..1is 0 'and 20, A gZrub screw holdins the collar is
available Jor this adjustment, _ R

\ D, Buitch the batieries on and adjust the potentio-
meter until the neter reads zero. If greater

Bensitivity is recuired the initial reading on the

meter should.be rreater than zero, ' :

E, ° Bring the instirument near a source of U.H.¥, and
. . alter the fresuency adjustment until. a peak reading
-. - 1s obtained on the meter. I? the frecuency of the
y ' source is variable ¢nd accurntely knoyn, further
h readings can be taken, and a graph of freguency
versus dial readin,, made. s i

y 2, Omeration in the field.

A. Turn the suitch on and adjust the neter reading
to.zero or jreater, according to the sensitivity
requirec, ' o I

B, Dring the pick-un loop near the unkneun source’
of voltage and turn the freguency knob until a
maximum peak is obtzined on the meter., Adjust
. the distence betiieen vavemeter and source until
..An easily determined pesk is obtained on.ithé meter.
 Theh the frequency can be determined from the dial
reading.and the graph supplied with the instrument.
o 4 By ’, . : H - v, i . :'l'

" 18
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R.L.F, TEST __ BLUIFEHT

Adcendwn to techniccl bulletin entitled "Jsvemetcor"

The wavemeters are beinz sugplied with a frecuency
calibration chart, The opercting freguency of the
particular system for which the wcvemeter is intended is
indiented by a red line oa the chart, The key to the
cbsolute value of the frequency ordincte on the chart is
as folloys;:-

Unit T,18. - 200 megacyele uavemeter

Graduntions appear at 1 megeeyele intervols betvcen
the range 195 %o 205 mC/s. nie red line is on the 200 nC/s
fsraduztion,

Unit T,19 - 176 mcgnoycle wavencter

Groduations appear 2t 1 megacycle intervals betncen
the renge 170 to 180 nC/s. The red line is on the 176 mC/s
graduation.

214 megceycle pavemeter

Graduations appear ot 1 megoeyele intervals betueen
the renze 210 and 220 =C/s, The red line is on the 214 mC/s
greduation.

(R.D.15/42)
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‘BEVICE N3 16T NIOF,,

TORTADIE pIZOLL

F.H.G, Unit T.9 Lipole, portzble - Tvpe .. (‘wst.)
) H. .H, = A "
: B ceediale = EZ0L 4409 -
Receoou?y - Test Bet type slH
Y105/60024
Beri:l Ho,.

_P.H.G. Unit T.10 vigole, portuble = Type F (anst.)

R.&,0, - Patt, Jfo.(Aivst, ) 210

inallel e = i

R!-Il'l'A'I:'I'I - Test et T:I:—Ja All
¥108/60019

Berial ¥o, =

BEECITIC TICH,

1s 'Baanripti:':-n (voth types)

This unit comprises a centre fed helf

o cUave aerial connected to 4 belance to unbealunce

transforner. The unbalenced coasxdel trenscission

“-1ine is broucht out to a ty.e ©3C0 .umhenol
" connector .mounted on the transformer, - The unit °
-'ean be mounted at the ton of a tio or three segtion

pole, pegpged to the ground by means of three guy
ropes and 2 coaxial cable is used for conneotiny:
the diszole “.ith the terminel ecuinment.,

2. Trecuency

Unit T.9 resonates at 200 mC/s
Unit T10 resonat:s at 176 mC/s
~Unit T.11 rcsonates at 75 mC/s-

. 3. - Input impedance {unhglanca:i]'_. - approzimately

75 ohme
4, Height of dipole above cround

Ae Tio pole essembly - Anproximately 1_3{; fect
B, Three pole assemoly - e 1%¢ fect

Hafarancaa < F.H.G. Lraviag; To. CX.53,.8 ects 1,
2 and 3. " ;

DESCRISTION = : _
- Figure 1 is.a schemetic indicating 1'fhe-—1utinn

; -qf.tha balance {6 unbalance trcnsformer. . If ths
‘dipole is placed in a horizontelly joleriz.d

electromesnetic field, voltages are indugcd im
the horizontal dipolesc ot some perticular instent
having polarities as shovn. These woltagos tend
to send currents to earth aloag the outsidc of
/4 picccs cid L end X ia dircctions as sho.n

“ by the arrowe P and @, Thene eurrente would be

in onnosite directions #nd ccu.l ia ne;mituce, and
therefore would cancel at the woint X, so that
no ocurrcat flous to o«rth from the point X vi.
she outeide of the cocsicl pehle. sotually, thoo.
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opposite direction currents on the outsides of L .nd
M ere negligivly smell, hecause L and M is a short
ocircuited A /4 tuin transmission line, Due to the
potential difference betucen E and F currents flou in
the coaxial ccvble via the centre conductor and the
inside of the coaxial shield, and hence we have a bal-
ance to unbalance transformation. Hov 8 regards
impedance matching, consider the various impedances
across EF:

#. The impedance of a centre fed half vave aerial
~vhich is approxim: tely 75 ohms.

B, ' The -characteristic impedance of the coaxial
‘ cables hich can be selectes to have an
' im.edance of 75 ohms,

C. The i3 t im_edance of the short circuited
,\/imstub LM, which is infinite.

Hence, we see that in this simple case, the load imned-
ance can ve chosen egual to the serial impedance by the
choice of coazxial ccble, Maximum pick up by the aerial
is ovtained when the line of the horizontal dipoles is

at ri;ht ansles to the direction of the field and con-
versely the direction of ma:dirmm radiation from the dinoles
is at risht angles to the line of the dipoles, For
transportation purposes the dipoles cun be unscrevyed

at the points E and T and eareued into the short circuit-
ing plate X.

OTERATIOH

1. Assembly (uith two suppozting :wles) BSee Tisure 2.

ie ~Serevu the six foot threaded pole s into the

base plate D, _ '

B. Blide the anchoring plate C on to the unthreaded
6 foot pole L, wish the boss on the plate facing
anay from the end of the pole, - .

C. Olide pole D into the end of pole .4 as far as it
.. Will go, and adjust plate C =mo that-it is butting
against the top of pole A,

D, Cut the 30 yards of rope supplied into 3 ten
" yard lengths and fcsten the rone to the three
holes provided in plate C. ‘

E, B8lide the dinole assemblr (pith its coaxial cable
- attached) into the top of pole © and erect the
whole assembly so that the line of the horizontal
dipole is approximately at right angles to the
direition from vhich a signal is expected, or
toward which a signal is to be radiated.

. ¥, The spike at the bottem of. the pole ~ can then
* be driven into the ground and the whole assembly
secured by driving the three pegs -into the ground
and fastening the royss to them. The spare rope
should not be cut off as the increased length may
be required when thiree joles are being used.

G. A little oil should hely the various sliding
operations described aborve.

(R918/42)
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Ehasu%ementlof the strength of a strong field.

Av Terminate the cosxial cabie in a diode voltueter
(MG Unit T.16B) and a deflection-should be
obtained on the meter, ) , .

- Y
.

B. Taiat the pole D witil the maxinum deflection
E is obtained on the meter, The fit of pole
D'in pole i and plate C should be sufficiently -

. .free for D to mowe withdut moving A and C - :
i . eppreaiably. . - A

ﬂ.:uTﬁe-field gt;eﬁgth_iﬁ giveﬁ bys 5
it S ey b : G
P =g >
==—=—E vhere E = meter reading in volts
A peak
F = field strength peak in
volts per metre

. = wavelength in metres

D. If a veuk continuous wave field is being measured
& type T4 or T5 field streangth receiver can be
used in place of the diode voltmeter,

Iletting polar diagrams of an aerisl array.

A. In this case, the dipole is usually connected to
B battery test oscillator set to the appropriate
frﬂqueﬂﬂy-

3. . fleld strength receiver is connected to the
array, and the dipole held in position with the
horizontal dipoles at right angles to the line
from the dipole to the array., The field
strength receiver is set to the 4.V.C. position,
the array is rotated through 360 degrees, and the
maximum and minimum decibel rcadings on the
receiver noted, If the minimum reading regis-
tered on the receiver is 70 - 75 decibels, the
dipole can be pegged down ready for the polar
plot. If not, the dipole should be brought
closer or moved away from the arrcys and the
process rocpeated until the proper losction is
found, Vith the Sh.,@. array, it 1s desirable
that the distance between dipole and array be
at least 150 yards and that the line joining the
centres of the dipole and the array makcs an
angle of not greater than 5 degrces .ith the
horizontal,

C. The array is then turned slowly through 350°
and decibel readings on the receciver taken at
suitable intervals, and the angular positions
plotted against the decibel readings, or the
decibel readings can be converted to voltage
ratios before plotting,

Other uses of the portable dipole include:
A. Monitoring of the radiation from the arrey in

conjunction vith a Type T.15 C.R. Qecillograph
and a puls¢ from the transmitter,



= T

B. As a source of radiation from a distant point
to an aerial array for checking thc boaring .
acourswy of the array. A battery test oscil-
_ .. lator is used at the dipole, and a ficld
. & .7 stroength recciver and a theodolite at the
arroy.

C. The dipolﬁ end battory test oscillator can be
used in conjuasction with & second dipole for
meastring the gain of an eserial array.

5. If greater altitude is required for the dipole, a
third pole similar to pole D ie availabdble. In this
c&s¢ the third pole fits iuto the top of pole D, and
the plate C is atteched to the junetion of the middle
&nd top poles for best stability. LT [

-

(rRD18/42 ]-
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R.D.F. TuSTING ERUIPKENT.

ATTENUATOR_AND DIODE VOLTiETER
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R.D.F. TESTING ECUIPMENT

DESCRIPTION OF ATTENUATOR AND DIODE VOLTHMETER

CUNTENTS

Service Designation «+s Page 1
Bﬁaciricatinn .
P.M.0.Unit T.1l8A e X
PtIl-GcUﬂit T-lﬁB 'R 1
Deszcription
P.H.G.Unit T.l64 G 2
iGiHnit T.16B . 2
Operatlon "% 3
Accuracy of P,M.G. Unit T.16B s 4

Dlagram : Fig.l
ir 2
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SERVICE DOSIGNATION

P.M.G.Unit T.16A. Attenuator,R.F. type M/D32 - (Aust).

T ot Rl - Pabb. Wo. {Aust.) 210
s A.M.F. - ZCA 4419

R.A:AF. - Teat Sot Type a8 Ylos!hnols
Serlal No.

P.M.G.Unit T,26B., Voltmeter, diode type ujbaa T

R.A.N. - Patt, I'rﬂ'- {.ﬁu-ﬂﬁ]- 221
A.M.F. - ZCA4405

R.A.A,F, - Test set type A4 Y108/60004
Seriel; No.

SFECIFICATION < .

1.

6.

SPEGIFIGATIUH {Uhit T.lﬁ_}

1.

2.
e

4,

5.

Deseription - A dummy load aimulating the 1nad
presented by en aerial array to the transmitter
with a tap near the low potential end of the load
Diode voltmeter (Unit T.16B) measures. the. voltage

‘"y® at the tap, and the transmitter -peak-output -

voltage is 6.3 V Actually.the dummy load .. =
comprlses two high abtenuation shert clrculted - -

'ELtranEmiasicn 1Lnea connected in parallel.
"Input Ampedance - apprcximataly 75 uhma bach L
_Fraquency charncuaristina. The input 1mpedanne ,:i

. 18 .approximately raaiativa fur rraquancieu rrnm
'~ 75 = 200 mC/s. - .

‘|.

L Bhg &
Average Power Diﬂalpatiun -. 60 watta. °

“utput.. The tap is connected to Unit.T.16B by |

means of a coaxial cable, which,1d terminated at

' the T.lﬁE end in 75 chms..i:: B

ﬂunatruaﬁiun (See Fig.l}..i The tranamiaaion linaa
are concentric in form and cdomprise centre .. -
cnnﬂuctara of resistive material (each 68" long Xe

" 18".dlameter, and 150 ohms D,C. resistance), and a

contalning metal box 33" square and 16" long,

which forms the outer conductor of the transmission.--

line. The two resistors-are godinesr,. belng fed
at the centre and shorted to the case at the enda. .

The centrs fesd and the tap {whicﬁ 18’ nﬁnnaated to=;“

only. one of the transmission lines) are sach

- brought out to . ‘coaxial conndectors: - The input

lmpedance of cach line ia 150 chmﬂ, the twc 1n al
parnllel hning 75 ohms.m'

o LY B %
Deanription [Eee Fig. E.i‘: The unit :cmpriaaa an
EAS0 dlode reading poak volte of U.H.F. narriera
{pulaa modnlatad or unymndulnted} 2 i

Input impudnnna - 75-ohms via a uoaxial suukat.
Frequenecy. charaateriatica - see daseriphiun latar.-“

Display - 100 micru-ump direct current meter 1n thei_f
ecathode of thﬂ diud& nircuit.u

Fower Supgly - Fiva Army typa “x" cella ¢onnauted
in serles.

(RD13/42) .



6. Switches

Sl......Fbur positlon awitch, the positions being
respectively Off, 500 volt range, 100 volts
range, and a position for measuring the
heater battery voltags.

SossesesA safety switch which opens the battery
elreuit when the case closes.

T Voltagé Ranges......0-100 volts pesk and 0-500 wolts
 pesk.

8. Valve, One EASD.

DESCRIPTION. (Unit T.164).

A very brief description of the attenuator 1s glven
under Specification. A detailed account of the ‘conasider-
ations involved in making the input impedance of a short
circuited transmission line approximately constant and non-
reactive over a wide range of frequencles is given in .
"Electronics, April, 1941," Broadly speaking a thin
coating of resistive material on a ceramic tube forms the
inner econduetor of each transmission line, whose length
should not exceed 1/20th of the "free space" wavelength”
of the highest frequency being used.. The resistive coat-
ing 1s so thin that the U.H.F. resistance per unit length
1s subatantlally the same as the D.C. resistance per unit
length. Thé input impedance of this short cireuited line
1s approximately equal to the D.C, reslstance of the line,
which 1s made 150 ohms so that two in parallel have an
input impedance of 75 chms to match the transmitter. A
tap 1s made on one of the transmission lines at a point
near the short circulted end, and the voltage at the tap
1s glways 16 db. below the input voltage. The unit is
alr cooled and provision 1s made for a thermometer to be
inserted down the centre of the transmission line.. The.
temperature rise above ambient when the resistop: =~
has "warmed up" can then be plotted agalnst the power being
dlsslipated by the resistor. - The actual unit has trans-
mission lines 1/10th the length of a 200 megacyole "free .
space" wavelength. - = E
DESCRIPTION. - (Unit T,16B).- ..

CIRCUIT. . - The eircult is shown in Figure 2. The con-
dénser [Cp + Cz) charges up to approximately the peak value
of the RF voltage a pplied across the 75 ohm resistance

and the value of the voltage 1s measured by the voltmeter
consisting of the 100 /™A meter and reslstances Ry, R,

Ry. The switech SW, provides two ranges of voltags 0-%00 V.
afd 0-500 V. When"the instrument i1s used to measurs the
peak voltage of RF pulses, a considerable voltage drop
Occurs across the diode dus to the relatively high peak
current.. The peak current through the diode depends on
the value of the leakage resistancs Ry, Ra, Ra, pulae
length and rep@tition frequency. A set &f uglibration
curves is given in figures 4 and 5.

The switch 2W,; Includes an "Off" position to dis-
connect the battery supply to the EA50 filament and a
“Batt." position to measure the filament voltage. The
swltch SWg in series with the filament supply lead is
opened when the 1lid of the instrument 1s closed. = The
filement supply 1s provided by five 1.5 V, Type X bat-
teries connected In seriss.

(may'42),



(n13/42)

: GENERAL USSCRLPTIUN

J ihe tufminating roglstance, diode and eathode don=
denser are enclosed in &-shielded cylinder mounted

- -immediately behind the RF input: chassls conneotor.

Filament and cothode leads are brought out throught two
terminals in the base of the c¥ylinder. -

... .The shielded cylinder range switch SW,.and safety
awitch SWy are all mounted on thq_front_paﬁel.

4 i X .

i :The batteries are mounted in the base of the box
iteelf and are connested to the front pansl componanta
by means of two long leads which enable the back of the

front panel to be inspected without disconnecting any
leads. il T

BATTERY VOLTAGE

A ‘Over the normal range of operation as covered by
" the calibration vurves, it is necessary to maintain a

4. fllament voltege greater than 5.3 volts. Below this
iigvelue, the voltage drop across the.valve (on 100 V.
: -range) increases very rapidly with decrease in fila-

ment volts resulting in a large decrease in the meter
reading. Insufficient battery-1ife would be obtained
with a supply of 4 cells, so that 5 ecells are used.

OPERATION.

1. The use of T.,16A and T.16B conjointly for
measuring the peak powsr output of a transmitter.

wri - Ae': Join "the tap on the attenmuator to the
s et e . < cinput  éf the diodse voltmeter by means
Ay .- of the coaxlal cable supplied, - '
- ai "_. ' -"—_. . . " E R --:"." '-,'* .._ T a
- *.:#. Ba'l'8et: thé voltmeter switch to "500" range
* and connect the unkown ‘source of power
to the coaxial input of the attenuator,
:“Ef the output voltage 1s small the switch

“2an bé changbd to "100" position.
. rap Fpat W

777 'C. Take the reading on the meter, correct it
™ fe to "Peak" voltage by means of the chart
supplied, and multiply the result by 6.3,
and we have the:output peak voltage of -
the pulse frem Tx,. Knowing also the
load reslstance’ (75 ohms) the poak power

output of the transmittor can be readily
caloculated. ¥

* Pulse duration 4 u/secs. P.R.F. 500. thon the

. total time of power radiated per socond is 4 x 500 o

2000 u/secs. If the reading on the voltmeter is 94
volt s then, referring to the graph, it will be seen .
that the peak volts for 2000 u/secs. 1s.140 volts., .
The abaolute peak volts in then 140 x 6.3 = B882.

"2, ., The use of 7.16A and C.R. Gsclllograph T.15

. Tor observation of the pulse shape.and length.

"A. Connect the transmitter-to the input.of
‘4 the attenuator and connect the output  of
.. - lthe attenuator to the 'ecoaxial "U,H,.F." in-
4 - put”connector of the monitoring CsRe 04
i + < r A video pulse must also be connacted ;- -



; o
from transmitter to C.R.0. By adjusting tho

. "Y shift" control of the C.R. Oscillograph,
the highest peak pulse likely to be encoun~
tored can bo accommodated on the screcn.

- The length of the pulse ecan then be measured

.. by comparing with the calibrator in the

co.pt © CuBe Osellleograph. = ;.

1-3} Othor uses of t@a_dicdu-voltmﬂter T.l6B.
. A. It cen bo'coﬁnaEQud:tb a portable dipole
v for meamsuring the absolute fleld strength
“ of a strong rleld.

Y

B. Connected in plae¢ of a receiver in an
R.D.F. =c¢t for measuring tho magnitude

= of the tranmsmittor voltage bolng applied
to tho recelver.

~ ACCURACY OF THSTRUMENT (Unit T.16B).

The inductance .of tho' diodo luads)’ and the plato
eathode capaelity resonate to.producd an orror depending
on frequency. The order of the error is as follows:

i Frequency ~ Error
' - 200 Me/s . 108
b ocame "%
R 7 1.3%

Owing to "electron inertia" and the appreciable dis-
tance (.15 mm) botwoesn cathode and plate, an error depend-
ing on voltage and frequency is obtained. Assuming
negligible leakage:error .such as is obtalnod during
callbration (sce below), the "eloctron inertla" error

is as fpl;pﬁgﬁ‘“lf G- .

" ‘*: * ,--;ébﬁ'&-'='ivﬁ Me/s
a ogoRE mm Volts, «* °  Error
T B :-Sﬂﬂ-zlﬂ.n_:; Lo =1.7%
: ?Edt- - fsih -2%
=i : o s 5.‘_‘: wo .'ll -4.5$
E3ha 25 . el

i At H@,Mcfa-thé_érrnr is negligible,
4 These errors cdn be neglected when making calcula-
tlons as set out in’'previous oxample. - = -

CALIBRATION, - iv % Sgwdess # "%l e oo ™7

T

The calibration curves were calculnted and checked
pxperimentally. For, thg experilmental check, a slide
bacdk tyga_qf“fqltﬁ&tq;.waa wsed as shown in flgure 3,

: The reading on the.yoltimeter V, for gzero current
through the galvanometor .3j then glves the truc poak
volts applied to tHe'dlode ‘But not lneclyding errors
due to resonanceranid 'the spacing of the electrodes.

The ‘ourves given shéuld be dorrcct to within 109 on the

.~»0-100 volt range and’ 5% on tho 0-500 volt range.

(RD23/42). b : i
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DATIVWRY TEST OSCILLATOR.

S RVICE DESIGNATION

PyM.G.Unit T1 Cscillator, test, battery-type FA (Aust),

R.A.N. = Patt. No. (Auast) 202

AJi, P, - ZCA 4400

. A.A.F, - Best Det type Al2 “1ﬂ3f6n021
Serlial No.

P.K,0, Unit T2 Oscillator test, battery - type P_jﬁusﬁ;}

R A ﬁu - Patt Hﬂl {Aust} Eﬂl
AM.F. -

R.A.A.F. - Test Set type Al 1103;%0001
Serlal No.

SPECIFICATION

h Frequency range = Unit T1 - 180-220 Mcs. ccntinuoualy
. variable i

Unit T2 - 160-190 Mcs. conbtinuously
variable. '

2, Prequency Indication (Both types) - On straight
line calibrated scale marked every 2 megacycles.

Se Frequency Variation - Unit Tl - by knob on front
panel. Flate
calibrated in
degrees to 360
attached to knob.

Unit T2 - by screwdriver
ad justment from
front panel.

4, Power Supply (Both types) - Self-contained dry e
batterles.

(a) Anode supply - 60 volt 123 mA (Eveready type
WP-60 or Diamond type WD-21)

- (b) Heater Supply - 1% volt 0.2 amp. Four Army
type "X" cells connected in
. i parallel \
. Electron tubes fhcth types) - Two type 958.
HEFPERENCES
P.M.G's Department DEAwing No. CX-61 :-
_fﬁ}_ Sheet 1 - Assembly and Circuit.
(B) Sheet 2 - Details.
{E]k Sheet 3 - Detalls.

u
L

‘(RD11/42.)



INT R0DUCTICH. ES—

The =aln uses of these lnstruments are fop
obtaining directional diagrams of aerlal arrays, and
a8 a convenient source of pover for the Impedancs
heasuring Sat. In the former "case the power 1s led
out via a concentrie connecor ‘on the front panel. In

‘the latter case the Impedance lausuring Set pluga_
into a hole on the left hand aiﬂe of the box. :

A porteble, low power, delf-contalned test
oacillator operating from dryv Latteries. It has a
push-pull plate tuned circuiv and covars the
freguency range 130-220 mC/s (Uni%t T1) and 160-190...--
mC/s (Unit TEg The frequency is indicated by a
travelling indicator btraversing a streight line scals,

which is graduated cvery 2 megaocycles per second.
Tuning 1s accomplished by rotating a thresdsd spindle,
which engages a thrisded hole in a brass sherting bar
end slides the bar along the plate tuning: lechera,
thereby altering their re=cnant frequency:

Figure 1 1= a circult dlagram.
OPERATION _ :

(1) The fraquenay callbraiion of vach escillater
!4 18 inltially chocked asalnst a hoterodyme
frequency muter., If, however, any adjustments
are made in service, such as tube replacemant
the desired opeorating frequency of the
oscillator should Be checkod with a signal
. genorator or wavemeter or any other avallable
mefans.

vy L]

- (2) Anode batteries - Positive is connected to
red lead and negutive to black.

(3) .Heater batterliss - Zhiaelded iood 1s -::unn-:cté:l
to poslitive and orange to negative.

(4) The 958 tubgs can be" inserted in two waya.
The correct way is to have the domes of the
-~ tubesa on the aldes of the sockets remote
from the 60-volt battery as shown in  Flgure
2, If inserted . the reverse way, the tuh&
‘may @ damaged. iy

(5) Three metoring jacks are prpvided on the front’
panel for measuring - -

(a) Anode wélts ~~ ° - 60 volts
(b} Heater wolbs - 1% volts
. (e) Anode current = .. milliamps

Note that in cases (a) and (b) the tip of the
plug 1s connected to positive on the testing
meter, but in case (e} the leads to the metoer
should be reversed so that the tip now connects
to negative.

(RD11/42).



(6)

(7)

..

Care should be taken to switch off when not in uso,
even 1f only for a fow minutes, to preserve tho
hﬂtturiﬂal

Sarvieo notes - When operating normally the anode
current should be wlthin the aopproximaoto range 10-
15 milliamps. When osclllation is prevunted by
touching the fingor on to the contre tap of tho
coll, anode current should rlss from 10-15 miliiamps
to 15-19 millinmps rospuectiveiy,. If the currcns
doas not change, it of course indiecatos thaot the
tubes are not osclillating. Thu mozt obvlious

cauaas of fallure of the equlsmont may be -

{a) Low anode or heater battery volts;
(b} Poor contacts in tube socketa.

(RD11/42).
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ITEM NO. ITEM & RATING MANUFACTURERS' TYPE NO,
ClA,CIR CONDENSER 100 mmf TEMP. |BRITISH CERAMIC "CUP" TYPE
COMPENSATED
C2A L] 10 H L] n L] "DIE’G" il
R1A RESISTOR, 25,000 OHM 1/3 W.| "DUCON® OR "IRC" METALLIZED
V1A,V1B TUBE 958 R0 s '
J1A,J1B,J1C|JACK P.M.G's DEPT.SERIAL 24,ITEM 10A
B1A,B1B SOCKET - 'ACORN' TYPE AWA MOULDED TUBE SOCKET
- (BMG 54/13)
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AlA - |COAXIAL CABLE CONNECTOR |AMPHENOL No. 93C
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1A 0 . on " ¥ ” EVEREADY WP60 OR DIAMOND WD21
FIG 2
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R.D.F.TESTING EQUIPMENT.

D7SCRIPTION OF FIELD INTENSITY RECEIVER.

CONTENT®TS.

Service Dusignation ‘e Pago 1
Speclfication PR 1
Introduction .o 3
Description e 4
Opuration “aw 68

Table 1 (to be added lator)

Fig. 1
Flg 2& - B Units T4 ard T5 circuit and code.
Flg 3A - B Units T6 circuit and code.

Fig 4 Decibel volt conversion chart.

(Ryzz2/42.)



SERVICE DESIGNATION.

P.M.G. Unit Type T4 Receiver field strength - type MA
(Aust]. "

R.A.W. - Patt.No. {Auat] 2086

-A.i"-Fi - Zﬂ.ﬁ. 4401

R.A.A.P. - Test set type Al3
; Y108/60022.

Serlal No.-

P.M.G.Unit Type T5 Hacaivar fleld strength - type P (Aust)

R.A.N. - Patt, No. {Auat] 207
AHF-' ®
R.A.A.F. - Test set A2 Y108/60002
Serlal No.

P.M, G.Unit Type TS5A Receiver field strength - Maina unit
_ type M/D3T - (AustT.

R A Hl e Pattl }Iﬂ‘ufﬂuat } EOE'

AM.F. - ZCA 4418

Htﬂ Ath = }'Iﬂ.inﬂ' 'Llnit tFIJE H.E.ﬁ.
Y108/60020

SPECIFICATION:

1. Frequency rénga -
| Uit T.4.180-220 mC/s
Unit T.5.160-190 mC/s
Unit T.6. 65- 84 mC/s
2. Benaltivity tall types)
7 mierovolts for signal equal to noise.
5e Bandwidth Eall ‘types)
4-ﬂ 30 Hcfh for 3 db off resonance,'
4, Range of ihputs {ﬁl}_bypﬁh}
| ;pﬂ:millivolts to ?rmicrovolts
5. Signal metering (all types)

(a)Contracted decibel scale - 0 db {100 millivolts)to

. 0 dR(10 mierovolbs
s (b)Extended decibel scale =0 to 10 daciﬂels

6. Input impedance {unbalancad 1nput}

Unit T4 - 673 ohms
Unit T5 .- -, (80 ohms
_Unit TE . = B8 ohms

T= Power aupply - One of the rnllowing may be used:

(2) Separate A.C.power supply unit. with built in
. vultage ragulatur.

(b) 240 volt "B" batterles and ‘6 volt accumulator
(e) 240 volt vibrator supply and 6 volt accumulator

e
LR "

: (RDa2/42)
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Qe T o e
S 2

Powor qgnaumptiqnf{nllltypah}.
(A).. A.C.mgins;:. - .Aﬁproiimntuly 50 watts.,

(B) Batteries -, 240 volts 60 mA & 6. 3.
volts 2.7 amps.

(C) “VAbrator— == "~2aU VIts 60 mA & 6.3, |
©efd LY o L2 welte 2.7 ampa.

¥

- Controls =, . goa o ik 8

L v

(4) "Manual" to "automatic" gain control switch
In "manual":position, . rcad the extended . .. .

... Tueibsl” stdle on ¥HG hster.

In "A.G.C." (A.V.C.) bosition road
.eontragtoed @aecibel ,scaly.on the moter.
o,

(B) Manual gdiﬁ!cdﬁﬁréijwitﬂ g?aduntud scale,

St [ Tl
(C) Prosct gain controls (two).
These are serowdriver ad justments, used to
adjust the contracted decibel scalé whon
using nutomatic galn control.

(D) Main tuning controls'. . '
Variable condenscr varying the ascillator
frequency only. g% sl G R
A scale with graduations at 1 megacycle
intervols rotatos through noarly 360 .
dogroesa, :

wat oo ok LA Loy

(B} Input tuning control.
A midgot varioble condanser tuning the
mixer grid circuit to the signal frequoncy
A pointep .indicates on a groduated scale,

with graduations at 5 mC/s interwvals,

B i ; : . Bit
(P} Metering switch - 9 active positions for

the following purposcs:-

tn} Six positipns. for measuring the plate
eurrents of tho six mailn valves.

el - pnloe Je. tw !
B) . One position for measuring the
. csclllator grid current.
(c) Ongfﬁdéiﬁlaﬁ fEf'ﬂéuaﬁbiﬁg the
B - voltagoe. ”

(D) The normal position for signal
motering, for which the output diode
current ls measured. _1.p, the .switch
is turned to "Det" position when
setting up for operation,.. ., . {,

(E) Switch 1s turhed to off position when

- iti% 1ls.mocossary to rose-noadlo to
ZOTO, . i

» . Boch position .of 4$he siteh is suttebly

.- marked on o plate,
The one meter is used for all functions,

Yoar dyh



10. Motur. -

One milliamp full secnlo.  Rosistance 100 ohms.

Peloe typo K475 (panel mounting), ;

- There are threc gradunted scales on tho motor:-

(A) Tho 1 millinmp scale is subdivided into 50 .
¢qual parts, Each increment representa 20
micronmps on a 1 milllamp scalo. In additionm,
there are marks at 55% and 85% of full scale,
The marks are tolerance limits for tho six
anodo current and the B + voltage readings.
Initinlly the shunts are adjusted so that
those rvadings ore 75% of full scale.

(B)' Contracted db scalo 0 - 80 db.

(c) Extendod h ecnla 0 - 10 db.

111.'. an\rﬂﬂ '-- :
955. -=. 2 off (Units T4 and T5) only
1B5E - 4 off :
6HE - i off
4. BV4G - 1l off
On Unit T6 the 955's aro roplaced by 1852's.
12, Circuit - '

(A) Superk-=erodwne 141, 988 mixer, 955 separate
osclllator.

{B}_.ad des intermediate frequénuy channel, -
conprlsing four i852 I.F, amplifiers with
single wvariable condenser tuncd circuits,

(C) Diode dotoction (5H5) with milliamotor in
pPlate ecircuis.

(D) 5V4G full wave rectifier for power supply when
operating from A.M,mains, - .

INT RODUCTION

This fialq 1ntapaity recelver was deaignaﬁ primarily

for swo plrposes:

1.

2.

As a sensitive valtnge romnarator calibrated in
docibels for use in conjunction with the Impedanco
mcasuring set. = For “further detalls refer to
Impedance keasuring Set, S .

As a vultnge-cbmpnrqtcr'fcf'blpttlng_tha diroctlonal
dlagram of asrial arrays. Rafor later to OPERATION.

If used to dotormine the absolute field strength of

a continuous wavé field, it should bo used in conjunction
with a Signal Genorator. Tho Signal Generatér should be

(RD12/42).
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eéither at the plrco whore the field strongth -
.moasurement is desired, or tho absoluto calibration
of the rucelvor should be checked with the powor
supply with which it 15 to be usod irmudintely boforo
taking tho nmensurement. For rellable aceuracy, of
course, the signnl gunerantor should be proscnt where
the flold strength mensurcnent is belng made.

+ DESCRIPTION:

. Pig. 2A and 2B are tho eircuilt and codo
rospectively. The recelvecr can bo deseribad undor
the following swctional headings:-

1. fcrial pod and input tuned circuit (Fig. 1), .
Tho pad serves two useful purposocas.

(i) Variations of R3, tho rcsonant input

inpedance of tho tuned eircuilt, have only

o small offeet on the input impodonce at A,
which can thoreby be held to roasonablo
limits of accuracy. If R3 alone were tho
input impedance of tho recelver 1t would be
a difficult mattor (sliding ths tap on tho
coil) to got an accurate input impedanco. .

~(B) If it 1= dcsired to alter tho input
impodance duo to o chango extermal to tho i
rocelvor, 1t 1s a vory simple matter t
chenge Rl and R2. :

The pad usually causes a loss of about 6 dceibols
which in the prescent receiver is unimportant. ‘The
input impedanco at A 1s adjusted to the corroct value
by means of the impodance moasurding sot, for which
moaguroment only the 955 mixer should bo hot and in
Worlkdng condition. 5 8

The coil L is of silver platcd coppor construction
and tunod to signal frequoncy resonanco.by moans of
the variable condenser C, which must tune tho rango
180 - 220 Me/s (Unit.T4) and 160 - 190 me/s (Unit T5)..
For tho adjustments necessary to covor the range, : -’
soe under OPERATION, a5 o

2..  Local Osclillator - type 955 (Units T4 and T5) .» "
: Type 1852 (Unit Ts). )
Lk

This is a modificd Colpitts oscillator using a
split astetor tondenser, the rotor of which.can bo '
oarthed or not oarthed with littlo change of
performanco. It 1s rosistance stabilizod through
the anode supply rosistor, which is connccted to the . ~
centre tap of the coll so that 1t will hovo
nogliglble damping effect on tho tank circuilt. This
‘econnection alsc means that loss filtering is requircad
to prevont the osclllator leaking .out of itas shiclded: .
compartment. The oscillator friquency is alwayes 30.div
mogacyclos lowor than the corresponding signal
froquency. ~ Tho adjustmont of the ogeillator

froquency range is desceribed undor OPERATION.

" (RD22/42.)
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The coupling of the.oseclllator to the mixer ‘is
through an 80 ohri line terninated with a resistor at
the mixer end and terminated at the oscillator end
with a one turn loop, which is inductively coupled to
the osclllator tank circuit. The final adjustment of
this coupling should be made before the final ad justment
of the osglllator frequency spectrum, to avoid detuning
effects:of the coupling. For adjustmont of the coupling
see the following remarks on "mixer".

3. Mixer - 955 (Units T4 and T5) and 1852 (Unit T6).

" Cathode injection of the oscillator is used, As
the driving impedance into an unbypassed cathode
resistor i1s lower than the value of the cathode
reslstor, this cathode resistor will have to be greater
than the usual 80 ohm for the line to be correctly
terminated. The criterion for correct Injection is
that the mixer plate current is approximately 30%
greater when the oscillator is oscillating than when
not oseillating. Useillatlon can be stopped by
touching the finger to the grid of the oseillator. The
coupling of the one turn loop to the tank ¢}rcuit is
altered until this eriterion is reached. Thia should
hold over the full tuning range of the receiver. ;

4., Four stage I.F. amplifier.

The load in the plate ecircuit is a single parallel
resonant circuit, the inductance of which 1s composed
of two inductances effectively in parallel, one of the
inductances -carrying the plate current and the other
serving as the grid return for the following tube. The
.condenser is variable for I.F. alignment purposes.
Unbypassed 8V ohm rcsistors are used in the cathode
circuits to 1limit the change of "effective input .
capaclty" of the valve with change of gain. This limits
the detuning of the I.F.amplifier with change of gain.
To prevent overload of the last I.F. stage, its plate
ceirecult inductance is mid-tapped for connection to the
low impedance diode circuit, which is then near 1y
matched to the tuned circult, and so the maximum gain
1s being obtained from this last stoage and the tendency.
to overload is at a minimum. An extra decoupling
section 1s needed in the plate circuit of the last I.F.
valve, as the signal level 1s highcst here and
consequently the tendency to I.F. feed-back 1s greatest
at this point. Chokes are inserted in the "hot" '
heater ledd of all valves to prevent leakages (in or out)
of the various frequencles.

The manual control of gain is a 400 ohm potentiometer

common to. the cathodes of the first three I.F.vatlwgs

and with a few millinmps bleeder current from the B +
supply. ..Its range is such that 100 millivolts input -
can beg yreducud to zero on the moter. With this control.
in operation, the grids of the controlled valves are at
earth potential. Whon the switch 1s thrown to L 1
automatic gain control the 400 ohm potentiometer 18 -~ =

(RIA2/42.)
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thrown out of ecircult and replaced by a 250 ohm prusdt
potentiomuter, and at tho same time the grids of the
& controlled walves are taken to the A.G.C.line(a line
of negative D.C. potuntlal, which ls merely ructlfiod
signal voltage from the output dliode). The proportion
of negntive blas applied to those three grlds in the
form of A.G.C. volts can be controllod by a 25,000
chm variable rosistor from tho A.G.C.line to earth.
This lotter control is prodominantly offectlve in
altering the gain of the rocelver at high luvels of
input, whereas the 250 ohm potontlomotur is
prodominantly effective at low lovels of input, with
the result that for fixed low level and high level
inputs from a signal goncrator the r.odings on the
controcted declbel scale can always be adjusted to
the correct absclute wvalues, and 1t should invariably
be found that whon thesc two limiting valuos are
adjusted, the intoermediate values will be right. In

_ adjusting this callbration, n little "hunting" may
cccur due to the 250 ohm potontlometor adjustment
slightly ‘altering the hlgh level reonding and vice-
versa, but 1% wlll come rlght aftor a fow :
adjustments at clther ond.

5. Dilode output stage wlth hbudphonas.

This has a low value load resister in order to
glve a suitablo deflection on an 0 - 1 mA meter conn=-
octed 1n 1ts ancde circult. A jack 1s provided
across the dliode load to which a palr of headphonos
may be comnected if desired. The diode anode
clreult 1s sultably filtored ‘to provont lookage and
possible feedback of the 30 mC/s.signal. A potential
divider conneetod across the diode load provides a
BOHPGD of nagntiva A.G.C. vultﬂgu.

6. Hatafing Unit.

This is o mnltidﬂectiun alituh and movinf coil
metor as described under Spocification. A tanbulation
of readings are given in Table 1. ' The metoring
shunts have been so adjustod that for the wlx anecdo
curronta and the B # voltago, normal raadings fall
at 75¢ of. full scale in wach caao. This 1= for
maximumm goin on manual operation. As tolurances on
these roadings two marks are placed at 55§ and 85% of

full scalo reading, If and whon oreof the roadings
falls outside these tolerances, tho valve concerned
should be regarded with susplclon. :

Power Pack (Séparate Unlt).”

This cowprisos a voltage regulator, followed by a
conventional tronsformuer, roctifier and filter. It
1s comnected to the recolver by mecans of a 3 core
cable, which plugs into an 8 pin mnle A.W.A,sockot.

OFERATION

Initial Adjustments - These wlll normally have been
done by tho manufacturor.

(RD42/42) .



1. Voltage and current checks. (7ae Tobles I and II)
See olso DESCRIZTIUN - Gectlon (8).

Foat of the impartani measurements such as anode
currents and oscillator pgrid current ure measured as
descrlbed by means of the mastering switch. In other
ccges such as cathode and screen voltage measurement,
on external universal meter is required with D.C.
voltage rangss of at leoasi 1000 ohms per volt.

2. I.F.allmnent,

The metering switch 1s set to "detector output"
‘and the other switrh t. “monual" and a signal generator
set to 30 Mc/s is connected via the coaxial aerial input
connector. The manual goin control and the attenuator
of the generator are set to xive a sultable rsading on
the metur, The flve I.I*, wvarlable condensers are then
adjusted in turn for wmaximum output on the meter, at the
game time reducinr the ouipu:i from the gnerator Lf
necessary. Lock %l condenseras.

"D Bandwidth.

Without altering tho set-up, tune carefully to
resonance with the tuning control of the signel -
generator, and note the reading "I" on the scale of the

.receiver. Turn up the attenuator on the signal
generator by 3 do, and the reading on the recelver meter
will rise. lte=tune the signul generator to elther side
of 30 ¥c/s in ench cuse until the reading on the
recelver meter falls back to "I" and in each case read
the frequency of the signal generator. If the two
readings were 29.85 and 30.15 then the bandwldth of the
receiver is4 30.15 - £29.85 ._ + 15 Me/s® 1In

] 5y m:j's

tuning through the two frsoguencles 29.85 and 30,15 tuns
in the same dirsction nnd so avold errors dus to back
lash of the signal gencraisor. This bondwidth
measuremont can be done ut signal froquency as well but
it 1s ruch more difficuiv %u ot on accurate result.

4, R.F.aligmment {initially done by the manufncturer).

A. Oscillator frequency udjustment.(For Unit T€
gee pP.13) The oscillator is always at a
frequendy 30 mc/s lower than the signal, and
hence varies from 150-190 mc/s (Unit T4) and ~
from 130 - 160 mc/s (Unit T5). Adjustments
arc as followa:-~

(1) Set the stops on the dial mechanism until
the range of movement ls limlted to the
- pgraduaticns on the rothting @ial (main
tuning dial). 3

(2) Alter the mesh of the condenser plates
relative to the movement of the rotating
dial until the oscillator froquency
ratio betwsen the dial indlications 220
and 180 mec/s is % _ 1.273 to 1. This

oselllator froquency ratio 1s measured
(nm2/42)
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by noting the signal generator roadings
fl and f2 for maxlmum receliver output

at these two polnis un the dilal and
dividing (f1-30) by (£2-30). This 1s
for Unlt T4, for Unit TS5 the desired
oscillator frequency ratio is 180 to 1.

130

i {3) Having adjusted for the correct.
osclllator frequency ratio, adjust the
osclllator tank circult inductance
until these cscillator frequencles are
190 Mc/s and 150 Mc/s (Unit T4) as
well as their ratio being 190 to 1.

o

This of course, will be indicated.

when the sigral gencrator readings fl
; and f2 are 220 and 180 M~/s respecttive
F oo ly. . Headings on the dial intermedlate

between 180 and £20 lic/s should now be

the same as the corresponding signal

generator readings when maximum output

is indicated on the receliver.

Be 81gnal frequency adjustment.

(1) A sipgnal from the signal generator
such as 220 Mc/s (Unit T4] is tuned on
the recelver for maximum output by
using the main tuning control -
(oscillator). Then the signal tuning
control is adjusted for maximum output
and if the indicating mark on the knob
does not indicate 220 Me/s on the
scale, the knob can be adjusted (by
mears of a grub screw) until it does
indicate 220 Mec/s.

{2) This tuning process 1s now ropeated
but with the signal genserator set to
180 lc/s. If the wmark on the pointer
now indicates a frequenédy on the scale
greater than 180 Hn?a, the signal
tuning inductance should be decreased,
or if an indication less than 180 M&/s.
datohtained, the Inductance -should be
increased. The inductance can be
inereased by pushing the turns closer
together, and decreased by pushing
them apart.

(3) Then operationa (1) and (2) are
. repoated. 4f the scale stlll doss not
indicate correctly at the two polnts,
the inductance 1s altered agaln, and
80 0OI.

C. Signal to Nolse ratio measurement.

(ama/42).



-

When the receiver has been correctly adjusted,
tune in a 200 ic¢/s signel (imit T4) from the
signal senerator and adjust the signal frequency
tuning control for maximum outnut on the receiver
output meter. llote the reading on the output
meter and then switch off the signal at the
signal generator by means of the carrier switch,
If the reading on the output meter does not fall
to half, the signal generator attenuator setting
is altered and the process repeated until the
output reading is just half (with carrier off)
its value with carrier on. The readlng of the
signal generator attenuator 1s then the aignal
input at the receiver terminals for which the
signal 1s egual to the noise in the receiver
output. It should be not more than 10 mierovolts,
The measurement should be ma'te with the switch
set for "manual" operation.

Sa Check of extended decibel scale. N

With settings as for R.F. alignm-nt, tune in a
.8ignal from the signal generator, and turn the manual
galn control until the recciver meter reads O db.
feduce the enerator output by 3 db and mctor reading
should decrease by 3 db and so on until the input has
been reduced by 10 db when the meter should rosd 10 db.

6. Adjustment of contracted decibel scale,

Change by means of the switch to automatie gain
control position, and set the signal generator attenuator
to BO deecibels. After tuning both frequency controls
of the recelver, the receiver output neter should read
80 declbels on the contracted scale. 1f 1t does not,
remove the instrument from its case and adjust the preset
potentiometer with a screw driver. The present
adjustments will bo found on the left hand side of the
recelver; adjust the one necarest to the back of the
recelver. ' Then reset the generator attenuator to 0
db, and the recelver should read 0 db on the saome scale.
If i1t does not, adjust the preset poteontiometer nearest
to the front of the receiver. ilgpeut these 0 - 80 db
adjustrents until both are rogistering correctly on
the meter, Then it should be found that intermediate
readings are corroect also. - When changing the input to
the recueiver from 80 to 0 db and vice versa, it is a
wise precaution to re-check the tuning controls of the
recoelver for maximum peak. :

Some of the uses of the Flold Intensity Receiver are
ag followas .

1. As a sensitive voltmoetor in conncction with the
impedance measuring set. . Soe "Impedance
‘biza suring Set".

2. For plotting the directional diagrams of aerial
arrays. '

(3n12/42).
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Set up the recelver near the norial array and run
@ feedor from the asrlal to the recelver, Plneo
a portable dipole at a distoneo of sbout 150
yards from the arraoy snd at a convenlent
elovation und orlontated so that 1ts moximum
radiation 1s toward the array. Connoct a
battury tost oseillator to the diovole and switch
-. on. . owitech the recelvor to the automatic gain
control position and tunc in the signal from the
‘portable dipole. Turn the array through 360
degrees and note the varintion in decibels as
indientud on that contracted deeibel senle, If
the =inimum reads less than 80 db on the
roceiver dial, the dipole should be brought closer
to the array.

Then plot deeibel readings as ngainst
angular position of the array for a complete
revolution of the array. ur alturnatively, ;
convert from decibels to voltage ratios by moans

“of the atbtached convermon -~ chart b.ufore

plotting. R i
iy B Fiuvld strupgﬁh?mnnﬂurﬂmnﬁt.
; A. An approximate walnes oo the strength

of ~ field can be obtaincd by conuecting
a portable dipolu to tho recciver
through an 80 ohm fooder, The
roecolver i1s switched to "automatic"

and the dipole is oriuntated for
maximum output on the receiver

output metsr, and tho rucedver tuning
controla are peaked for =maximum output
The dweibel reading of the rocelver is
then taken and a corrcction made for
the loss in tho foudur (upproximately

3 db per 100 feut). The decibol
reading is then converted to mierovolts,
"E", and tho field strongth can bo
caleculated from - '

F=E ?*i whure F _ fivld strongth in
A ' ~ miecrovolts por
g -metre.
E"_ receivuer roading
. . 1n microvolta.
A = WoVslength in
-motrues

B, Where the field strongth is roguired
. more accurately, a signol generctor
- . 8hould bo*used in conjunetion with the .-
@ d rocaiver. - Proceud as 1n Buction A
wrL . and note the ruading "V" on- the ;
W rocolver output muter.  Then dlsconnect
. the foedur from thoe dipolu and attach .-
‘to’ the signal genorator, 'the attonuator .
of which is adjusted until the same
rsading "V" is obtained on the output

.

(RD13/42).
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nutur. "3" 1s thon obtainod from tho
attonuator ruading of the jsnurator and -
the flold strongth is canleulated from the
formula in Section A. ;

Oseillator Froguency of Unit T6,
The Osellletor frequency of Unit T6 is higher than
the signal frequency and it varles from 95 Mc/s to

114 hc/a. Othorwise thu duseription on page 7
for Units T4 and TS5 applics ulso to Unit T6.

(Ra1% /42).
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