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AP. 1186, VOL. 1, 8ECT, 5, CHAP. 13
WAVEMETER W.1117
(Stores Ref. 10D/1022)
INTRODUCTION

L. The wavemeter W.1117 is designed primarily for the purpose of tuniog master-oscillator
controlled aircraft transmitters on the ground, and may also be nsed on board aircraft carriers
and in W/T vehicles. [t will eventually replace wavemneier W 1081. The instrument covers
the whole frequency range from 125 ke /s to 20 Mo/s.  On frequencies below 8 Mg/s, it is capable
of indicating a difference of 4+ 2 ke/s.  On higher frequencies, the discrimination is not quite
egnal to this, but is of the highest order attainable in a portable instrument of this kind,

L. The overall dimensions of the instrwment are approximately 16 in. by 14 in. by S in.
and its weght, complete with valves and batteries, is approximately 333 1b. - A trunsit case is
provided with each instrumend. Tts dimensions are 26§ 1. by 152 in, by 102 in., and its weight
Z71b. The hd of the transit case may be used to mount the waveneter on a camera tripod.

3. The wavemneter consists essentiallv of seven calibratad oscillatory ciccuits, any one of
which may be selected bv meaes of rhe range switch.

4. The frequency cover of the respective ranges is -—

Range 1 250 to 125 ke/s
Kange 2 500 to 250 ke/s
Range 3 1,000 to 300 ke/s
Range 4 2to 1 Mg
Range & Sto 2 Mess
Range € 0 to 4.5 Me/s
Kange 7 w8 Mefs

5. On the ranges 1 to 4 the calibwation is recorded with reference to the seiting of a con-
tiruonsly variable condenser which is associated with & diffecent fixed inductance for each range,
whilst on ranges 5 to 7 the setting of a continucusly variable inductance, associated with a
different capacitance for each range, is nsed.

6. Hesonance iz indicaved by an uncalibraied valve voltmeter consisting of a wiode rectifier
valve in astociation with a ravving-coil micro-ammeter, In erder that the constants of the
selected tuned circuit shali not be aBected by the degrec and method of coupling to the trans-
mitler, an zolitor valve is interposed betwesn the * pizk-up ™ or input circoit and the calibrated
circeit of the wavemeter.

GENERAL DESCRIPTION
7. The circuil diagram of the wavemeter is given in fig. 1. The pick-up or input circuit
comprises & smell open aerial, which is connecied to the terminal marked AE and a resistance
R, which renders the aerial aperiodic and is completed through the grid-bias potentiomater R,.
The metal chassis of the wavemeler acis as a counterpoise to the sweral, but an earth terminal
is al=o provided in order that a direct ground connection muy be made.

8, The resistance R; couples the aerial to the contrel grid of the {solator valve V; and also
acts as 2 grid leak resistance.  The control grid-hias is determined by the setting of the patentio-
meter Ky, which is connected acrosa the grid-bias battery when the instrument is switched on.
The gain of the isolator valve varies with the control grid-bias, being a maximum with zero
bias and decreasing as the negative bias is increased.  The sensitivity of the wavemeter varies
i the same manner,
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8. The.‘iso]ator valve V, is a tetrode ; its screening grid is maintained at a suitable mean
potential (60 volts positive to filament) by a tapping on the common H.T, battery. lts oscil-
latory potential is maintained ar approvimatelv zera value by the condenser C,,.

10. The isolator valve anode is maintsined at 120 volts positive to the hlament. It is
connected through the approprizte calibrated nscillatory circuit, as selected by the range switch,
to the H.T. 4+ terminal of the buttery.

11, On the two Jowest frequency ranges, 1 and 2, the calibrated circuit consists of an iron-
dust core mductancs (L, and L, respectively). in conjunction with the varable condenser Cyg.
In order that the moving vanes of this condenser may be maintained at sarth potential a blocking
condenser O, is ntted in series, A timming condenser Cyy is included in the cirewit for calibra-
tion purposes only.  This conderser is, in effect, in parallel with the tuning emmdenser Cpy
Trimming condensers (C, and C, respectively) are &lso shunted across the inductances L, and
1.y, for calibration purposes only.  The calibrated cirenits of ranges 3 and 4 are similer to those
of ranges 1 and 2, except that air core inductances (T, and T.,) are employed, which are shunted
by trimming condensers C; and €, respectively, used for cahbration purposes only.

12. Om the higher frequency ranges, 3, 6 and 7. the calibrated circuit consists of a selected
pre-set capucitance, in paraliel with the comtinuously variable inducrance [, On range 5,
the selected capucitance consists of a fixed condensar Cg and a pre-set condenser C; tn parallel.
Range 6 is simiar to range 3, the capacitance being constituted by condensers Cy and U, On
range 7 the capacitance consists of a pre-set cundenser £, only.

13. The range switeh is arranged in tiree hanks. Referring to fig. 1, that on the left
changes over the main tuning device, 1., from the main variable condenser to the variable
inductance or mice versz.  The middle bank changes the fived indnctances in parallel with Lhe
variable condenser on vanges 1 to ¢4, or the pre-set capacitance in parallel with the variable
inductance on ranges 5 to 7. The right-hand bunk is provided to short-circoit certain of the
inductances operative on lower ranges than that in use, to remove any possibility of error due
to snbsidiary resonances in tuned circtits which are normally out of action.  Thus, on range 2,
inductance L, is short-ciremited.  On range 3 indoctances L, and 1, are short-cirenited. On
vange 4, inductances L, and 1, are short-circuited. On range 3, inductances L, and L, are
short-cireuited, and an range 6, inductance L, s short-citouited.

14. The anode of the isolator valve is coupied to the grid of the voltmetec valve Vy by
the condenser C,,.  The grid-bias voltage of ¥, 1s derived directly from a dry battery (43 volis)
via the resisfance Ry, The grid-bias battery is shnnted, for R/F currents, by the condenser Ciq

15. A wicro-ammeter is included in the aned: circuit of this valve to act 4s a Tesonance
indicator. ‘The condenser g, which is directly connected between the anode and the chassis,
acts as a radio frequency by-pass. The anode voltage of the voltmeler valve is derived from
the 60-volt tapping on the H.T. battery.

16. A pre-set condenser Cyy is connected between the grid of the voltmeter valve and the
chassis for calibration purpeses only.

17. The OX-CFF switch pertorms three functions, firstly, it connects filzinent negative
iine to LT—{chassis), secondly it completes the circnit fram grid-bias battery to the potentiometer
R,, and thirdly, it connects HT— to LT—.

18, Two LT+ terminals are provided The first is comnected directhy o the rlament
positive line, and is vsed when the LT, supply is derived from a 2-volt lead-acid accnmulator,
The other is connected to the filament positive line through a resistance R,, nd is used only
when the L.T. supply is derived from a 24-velt alkaline accumulator,

19. A reservoir and by-pass condenser Cy, is connected across the 120-volt H.T. battery
terminals,
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CORSTRUCTIONAL DETAILS

20. Fig. 2 shows the genersl appeavance of the wavemeter. The micro-ammeter (1) is
removable. It is ponnally hield in position by the turn-button (2) and is fitted with plags
which enter suckets carried on a small platform (see fig. 4). Since the wavemeter may on
occasicn be used in such a locztion that the mierr-ammeter cannot conveniently be observed if
mounted in the noimal position, a pair of leads, type 10 (micre-ninmeter extensivn. Stores
ief. TOH/MEL4), s piovided, so that the ineter may b2 veinoved (o a4 mare convenient position
and re-connected to the appropriare sockets.

21. Ta the cight of the micro-ammeter is the tunmg condenser scale (3 and conuol knob (4).
The semi-ciccular scale is engraved in arbitrary nnits from 0 Lo 100, A combined slow-motion
deive and vernier adjustment (3) is provided.  To obtuin a feee dial, the verner control knob
15 puiled forwards ; this veleases the gearing hetween the slow-motion spindle and the main
condenser spindle, so that the latter way be tirned by means of the central kaab {4). 1§,
when the condenser is in the free dia) conditien, the catch (6) is pashed upwards towards the
vernier contrul kaob, the latter oves backwards under the contzol of a spring and the slow-
wwtion drive is again engaged. The vernier conwol knob is engraved with 2 scale showing
tenthis ol & scale unit.  An tndex line 1 encraved on the catch (6). Tt will be noticed that the
slow-metien spindic, when viewed from above, is not perpendicalar to the mstroment panel,
bedng sHghtly canted from this pasition.

22 Relow the eoudenser dial 15 a spring-hinged door (7) fitted with & raby glass, thcongh
which the pilot lamp is visible when the instogmont is switched on. The ON-OTFF switch {8
is scon bolow the micro-anumeter,

23. The variable inductance control is mannted on the left of the wicco-ammeter. The
fxed scale (9) is engraved in degrecs from O to 360, Tn line with the 0% position is a simall
window, throngh which the lettering on a moveble scale is seen.  This movahle scale is lettered
A to P {omitting 1) each letter corresponding te one 1urn on the variable inductance, so that in
conjuacuon with the circular scale, the setting of the inductance can be recorded.  In fig. 2
the reading is W.255. The extension handle (11) s provided for adjusting the inductance, in
order to avoid errors due ro the proximity of the operatar,

24. The sensinvity control (12} s engraved with an arrow 1o ndicate 1he dicction of
inereasing sensitivity, and controls the grid-bias nn the solator valve as already statod. Adjacent
to 1t is the rauge switch {13), which haz a position b each range, but no " off " position.  The
aetial and earth terminals are clear!y seon. the former near the iop centve, and the latter at the
right lower corner of the pancl.

25, Fig. 3 is a bench wiring diagram, and fig. 4 is a view of the interior.  [a the Jaiter the
micro-amrncter mounting (1), vadable inductance (2), and variable condenser (3) are easily
recognized.  The range switch (4] consists of three banks on the usual service mounting, ..,
actuated by a flat bav passing through the centre of each bank.

26. The right-hand valve-holder {5) carries the isolator valve. the unode cennector {6}
completing the cirenit to the top cap of the valve. The condenser (7} is the anode-do-grid
coupling, antt (R} is the grid Jeak for the volimeter valve. The latter is ftted in the valve-
holder (8).  The resistance (10) is connected between the grid of the isolator valve and the
vasiable tapping on the sensitivity control and corresponds to Ry of fig. 1.

27 The fixed-value tuning inducrances {L,, T.;, Ly, L, of tig. 1) are mounted on a basc
plate nf compasite insnlating material, and e denoted by (113, (12), (I3 and 714) in fig. 4.
The adjusting knubs of the mine trimming condensers are annctated as follows :—Condenser
Cyo. which is in parallel with the main tuning condenser, and is therefore in circuit nn ranges
1 to 4, {15} ; condenser C,, in parallel with inductance L, (16} ; condenser Cy, in parallel with
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inductance Ly, (17);  condenser €y, in parallel with inductanee Ly, (18); condenser Cy, in
parallel with inductance L,, (19) ; condenser C,y, which is used to compensate for a change of
volimelecr vaive, (20 ; condenser Cy, which is operarive only on range 5, (21} . condenser C,
operative on range 6. {22) ; and coudenser C,. operative on range 7, (23) Tt must be clearly
understood that all the above mentioned trimming candensers are fittad foi calibration purposes
orly, and must on ao zccount be inteclercd with by Service personnel.  After calibration the
moving members are locked in the carreet position by small screws clearly visible on itemns
{22) and (23}

28. Underneatly the trirnming condenser {207 four 0.01pF condensers are mownted.  These
are (24), which i< connected between the H.T. —and 1204 battery [eads . (25), which is con-
nected betwren the 60— battery lead and the chassis and is the screen decoupling condenser ;
{26). which is connected between the anode of the voltmeter valve and Lhe chassis, and (27)
which 1s connected across the grid-bias battery leads.

29, The fixed 16 pul and 1,050 ppF condensers (Cg and Cg) are mounterd on a small insa-
Jating platform vnderneath items (21), (22) and (23), the fxed 0.01 uF condenser Cy being
mounted on the base of the instrument acljacent thereto, The fixed 0.05 p¥ condenser Gy is
mounied nnderneath the variable condenser (31, None of these components is visible in the
photograph.

30. The instrument case is designed to house the waveineter and its associated batreries
m separate compartments.  Flexible leads terminating in batiery pligs are taken through
hiales in the rear of the battery compartment 1o the appropriate components of the wivemeter.
In order in remove the batierics, the refaining aym is released by a catch on the right-hand
side of the compartment.

31, Access tu the batteries is abtained throngh the rear wall of the case, which is hinged
along the bottum and Leld in tle closed position by means of owo spring catches.  The calibration
book (14, fig. 2) is normally held by means of spring clips on the outside of the rear wall. Each
wavemeter lias ils own calihration book, wlich is eagraved with the serial number of the wave-
meter to which it applies.  Asccss to the valves i obtuined throngh z trap doot in the top of
the case

32, 1l transu case contains nine compartments. the eight sinall compactmenes housing
the extension handle, the valves and the special plug and socketl conoaction used when the
micro-ammetes is vemoved from the wavemeter.  The 3id is detachable I sliding to the left
to discngags the 1wo parts of the hinges, and may be used as a support for mounting the wave-
meter on a 1tipol.

33, A «tandard S.4 camera tripod is used. The screw on the tripod engages a boss w the
lid of the trunsit casc. Tlie wavemeter is placed in the lid aad leld in position by means of
two elastic cords, which are threaded through the carrying strap and then secwed in the special
blocks provided in the lid.

VALVES AND BATTERIES
34, The isalator valve isa valve VAV, 48 {Stores Ref. 10E, 10585), 2o the voltmeter valve,
a vaive VW 36 (Stores Ref. 10E,9851).  Each instrument is supplied with a set of three valves
of each type, 1o, siv valves in all.  The three valves of each type are carcfully matched, and
are marked wath the seria) number of the wavemeter with which they ave issued for use. The
cartons in which the valves ace supplied are shnilarly marked. The calibration of the wave-
meter is not afiected by the exchange of a valve for another of the same tyvpe issned for use
with the snine wavemeler, but ne other valves are to be used.

35, In case of valve failure, the following procedure should be adopted.  Wlhien one isolator
valve and/or one voltmeter valve becomes unserviceable, no immediate action is required, but
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immediately auy two valves of tlie sane type fadl, a replacement wavemeter shonld be reqnisi-
tiongd.  On receipt of the replacement waverneter and its acceaseries, the oviginal cquipment
should be returned.  This equipment comprizes:—

{1} the wavemater and 15 rransit case

{11} the ealibiation book

(1) the thiee valves, VW, 48, and thiee valves VY. 36, those valves wiieh
are serviceable being clearly labelled.

With 1lie excepiion of the transit case none of the above liens may be exchianged separately,
iy ¥ : ! :

36, The L.T. supplv is cbtained from @ 2-volt 7 Ah, accnmulutor (Stores Relo S\ 1514)
and the H.T. supply from a 120-volt dry batterv {Stores Rel, 38,1333 ar 3A,1613).  Grid-laas
mpply is obtained from a +5-voli dry battery (Stores Ref. 34/1433) Access tu 1he hatieries
s abtained by opening the hinged door at the back of ihe wavemeter.

OPERATION

General

A7. Before commencing any operation, sec that the batteries are in position, and that they
ate contected correetly,  Test all batteries by means of a voltmoter.  TL is most impeatani to
ensure that the grid-biac battery is in good condition, and (hat its connections are properhy
niale, otherwise the micco-ammeter may be damaged.  Insert i valve, VW 4R, du the Ieft-laad
holder and a valve, VIW 48, in the right-hand one, @nd set the range switch to the appropiiate
range.  Switch the wavemeter on | the imicro-ammeter should then show a verv small standing
annde current, nut exceeding 4 micro-amperes. 1L this reading is corcect, switeh off the
wavemetsr until it s acteally required.

To set & trangmitter to a definite frequency

38, By reference to the calibration chart for the particular frequency range, and being
careful to apply the coriection from the curve, sof the appropriate tuning coutrol 1o the desied
frequency.  The wavemetar is then placed near the transmitter and « length of insulaied wice
connrcted to the aenal teriminal. The length of aerial requited to give a suitable deflectiun
an the micro-ammeter must be found by trial. For an airceaft transmitter 11083, about
Y teet of uniflex 4 cahle [s suggested.  This may he suspended from the aeroplane fiiselage in
such a manner as to hang clear of it, excopt at the point of attachment. I the wavemeter is
steod on the ground, it will not he necessary to make an carth connection, 11, however, the
waveineter is used on a tripod mounting, a Jength of similar wire may Le attached (o the carth
terminal and allowed 1o liv along the ground to form a ' capacitance earth.”

39, Set the sensithvaty comtrol fe " mimimum © and switch on the LT, Adjnst 1he trans-
mitter while watctung the micro-ammeter for maximum deflection.  If, as cesonance s
approuched, the micro-unmeter deflection axceeds 450 micru-amperes, signal to the prrson
tining the transmitter to switch it off.  The wavemeter pick-up should then be reduced, e g.,
by shortening the aerial.  The ideal conditions for funing are obtained when the piclc-up is
just sufficicnt to give a deflection of 400 10 450 micvo-zmperes at resonance, with the sensitivitv
control at the middle of its travel. ’

40, When the sensitivity has becn correctlv adjusted, the transmitter should be adinsted
until the maximuorm deflection is obtained 7 it 1s then eperating at the desired fregnency.

41. The exace resonance point may appear to be vather dat. awing to the very fine adjnst-
ment of which certain modern transmitters are capable. If this (s so, the following procedure
should be adopted. Suppose the optimum reading of the micro-ammeter is 456 micro-amperes
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and tins reading appears “ flat " over some few degrees of transmitter adjustment —le-tune
the transmitter, in the direction of o decreasing scale reading, until the micro-ammeter reads
atiout 450 micro-amperes © nate the transmitter seteing, ez, N 150.  Then readjust the trans-
mitter tuning through the vesonance setting, until che micro-ammeter again reads 450 micro-
ampeies | again note the transmitter setung, ¢.7., N 1682, The correct vransmitter selting is
midway between the two, e, N 1536, When this method is adopted. the amount of transmitter
de-luning, on either side of resonance, must be such that the micro-ammeter reads within 10
miera-amperes of its optinwum reading

To measure the frequency ol a transmitier

420 Ser the transmitter in operation, place the wavemeter near the tansmitier, and adjust
the pick-up and sersitivite as explained i para. 399 Adjust the wavemeter tuning unti! an
uptimuim micen-anmmeter reading is obtamed. Observe the wavemeter  adjustment  and
determine the transmitter frequency by reference 1o the calibration book.

PRECAUTIONS AND MAINTERANCE

43 As chis wavemeter i5 an instrument af high precision, its calibration is & loag and
€apensive gperation,  Every care must therefore be taken to protect it from rough handling.
since mechunical shocks are lable o affect the mere delicate components i such a manner as
to destroy the accuracy of the calibration.  The wovemeter aoie! be uvsed only with a pawr
(7. one VW36 and one VWL 4R) of the valves supplicd.

. In order to ensure as long a life as possible and thus avaid the necessity for prematare
re-calibration, great care naust be taken of the valves, both mechanicaliv and elactricaily. They
must not be used for any purpose other than that for whick thev are supplied.

- 453 Gine account minst the cuvrant theough the micco-aminetes be allowed 1o exceed 500
ferasatiperes, otlswise the pointer may e beat o broken, and the springs and pivoes of the
muving clement may be darnoged

45 With no R/F input to the solator valve, the normal corrent througl the micra-ammeter
is abont 4 micro-amperes.  An excessive current in this condition 1s an indication that the grid
of the voltneter valve (V.W, 36) is insufficiently biassed.  When this fault is present switch off
the wavemeter, test the voltage of the grid-bias battory, and ensure that the plags are making
porel connections in the sockets.  TF the voltage and connections are correct, the fanlt mav be
in tin voltmeter valve itself, and one or more spare valvis should be tried.

7. 11 the fanlt <till persists, the probable cavse of the failure is an external or internai
leakage path across the grid condenser (Cp, of fig. 1. This may be tested by removing the plog
froni the 1204 socket on the HUT. battery, and switching on the wavemeter I the fault bes
in the grid condenser, the micro-ammeter should now shiow the normal reading, 7.6., about 4
micio-ampetes,  The grid condenser showld be exammined, and any dust or dirt cavefully wiped
away, belore replaving the H.T. 1204 plog and again switching on.

48 Afrer each occasion of use, unless it is known definitely that the wavemeter will be [n
wse within a few days, the HT battery stiould be remaved and piaced with its sockets spwards.
This provedure prevents the possible displacement of the electrolyte in the cells, which might
othel wise give ise to erratic behaviour, The L.T. baltery must be re-charged periodically.
The voltages of all three batteries should be checked periodically, as well as immediately before

W,




AP. 1188, VOL. I, SECT. 5, CHAP. 13

AVTESNDIX

NOMENCLATURE OF PARTS

The {ullowiog het ol parts is issued Jor information,

When ordering sparcs tor

Ltus waveweler, the appropriale section of ALK PUTBLICATION (086 mopst Tw used,

el Na

Nomenclature

Duzntity

ety ks

WL 1622
0D, 10222

(UL, 30223
10D/ 10224

LOC ;711

10C, 7906

100, 10229
0L/ 10230
1ac 10221
160, 10226
100, 10227
10C,/ 10228
104, 10231
191, 58587

H0D,10235
10T 10234
10T, 10234
10D, 10232
100, 10236
34, 1610

INA 8812
04,851

1071, 9690
1iH, 9691
1, 10166
IUH 10223
101070237

100, 7605
19,8017
10C/8117
190 10588

1017/ 10239
10F,10238
54,1514
3471061
54,1383

3471333
53,1615

Wivemecter W17
Principal components :—
Bauk, calibration
(nge —
Batwery
Wavemeter
Comlenser —
Twpe 120
Lype 125
Type 412
Type 413
Type 414
Type 415
Tyoe 416
Type 417
Dial, slow motion, type 2
Holder, valve, type L
leductanee, fixed . —
1.1
.2
i3
L4
Inductamee, variable, L3
Lamyp-holder, mimature, Edison
screw
Microamumeter, type B
Wlounting, micro-ammeler
iMug —-
Type 20
| Type 91
| Type JN2
Lype 111
Type 112
Resistunce —
Typs 75
I'ype 109
Type 123
Tlesistanee-umit, typs 7
Switch —

Type 156
Accrssories (—
Accumulator —
Lead, acid, or
Alkaline
Baitery, dov i —
4.5 vole
120 wolt -—
Type A or
Type B

B2 e e b e i ] - 0

Without valves

With Jeather stzap

UO0L pl*

0.01 pl

1050

3 to 17 puF pre-sei
0.05 {d’

U003 21" vanisble
A5 10 35 unF pre-ser
160 e ®

4-pin

Irom core

Iren cors

Alr vore

Alr core

Witk counting mechanism
Hatien type

1 ta 500 wa., Buted with plugs
Witls sovkets

Faograved nT —
Eograved GHR. +
Eagraved —4!
Engraved HT. 60V
Fogvaved HU. 120V

30,000 oluns, vanable

2 megohuns, § watt
1 megohng, § watt

5.0, Jowayv, cum type
Fopusition, J-tler, rolary range

2 wolt, 7 Ab., LT,
2.4 volt, 2 Ab,, I. T,
G.H.

H.T. lHome
H. I Overseas
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Rel. N,

Tuls JU220
HIS R DERT]

T4 690
144 6
IO 78 135G
EERNIH
MiLigd4

10l 0851
INF " JGRERE

Nomenclature

WavemeteT W17 foetirinndy
Avtrasilies (cenlorted)
Cuae, transit

Crae, tripad
Tripind
Haodile, extension
Lamp, filamcat, 9.5 volt
Lead, mivri-amineler extension
Valve \—

Type VW 25

Type VW 48

Ouantity

[ -

-

4

4
»

Remarks

Yor savemnatrr, B valvrs, extonsion
lead and exteosiom baodle

Camera, ground. S4 equipment
¥or use when required

Talon lagp
Complete with plug and sochet

One in wavemetor, THoO sDargs
e 1D WaVenieter, LW afates




