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4 SPECIFICATIONS FOR "
120-E FIELD STRENGTI METER

Mrequency Range Gt 164000 ke

Field Slrengll Tanme 10 microvolls per meler to 10 volts
e mmeare”

Accuracy of aticuuelors 2%,

Dulput indicutoer Fanel neter, direcl rewding, with

logarithmic scale graduated 1 1o 10 und
HAVIMNG MO ZERO MARK (needle is

DFF SCALE when meler is not enerpized).
Prowvision for using recorder,  Headphones
high-lmpedanece {(not suppliad).

Antenna ahielded, unbalanced loop

Power Supply Balleries, [ve-l-172-volr, two-67-172
volt. FProvision for exterval power supply.
(Batteries not supplicd),

Bartery Life 800 indicadons (approx. )
Mechanicul speciticarions
Cwverall dimensions, cloged Height 8", width 13", depth 3-3/4"
Weight, including batteries 12-1/2 1hs.

TULE COMPLEMENT

Hymibnl Ty Functivn

VT-1 Lr4 RIF Amplifier

Y-2 L& Firzst deleclor and heterodyne oscillamar
VT-3 1T IF Amplitier

VT-4 LT4 I Amplifier

YT-5 L4 IF Amplificr

VT =5 IR5 Calibrating cscillator

METERIMG CRYSTALY

A=l LMahA Calibrating vseillater cugput
Wk 1M38A Recelvoer slgmal ourpue




Iulpoduction

The Model 120-I Field Strenpth Meter is a compaer, light-weight portuble lnstrument for the measurement
of a wide range of Tadio signal intensiries in the radic-broadeast band from 540 o 1600 kilocyeles., Tls range of
sunsitiviy, from W microvolts per meter to 10 volrs per meter, makes il cgually effective for interference studics
ar low sigmal strength and for close-in mewsurviments on high-power directicnal arrays.

Tecause of the high selectivity cemaidered neceasary ina modern field strength meter, the overall bandwidth
af the 120-T0 does not exceed 7 ke at 1000 ko, with nne-half voltage Tesponse,  Image resprnse is approsimalely 80
db down at all frequencies, and L F, Tejectivn ls approximately B0 db dowm at all [reqguencies above 600 ke and 7U
dh at 540 ke,

Accuracy of measurement i agsurcd by a calibration method that compeesates for wariarions in tube
characteTistics and for voltage variatdons in the sell-contained battery prower supply. ‘lhe meter is direct reading
al all ranges and requites the use of oo charts or mulrdplication factors, meking for simple operation and Ta i
reading of measurcments, Since the tubes are of the direct-heating filament type, no warm-up period 18 necossary
before taking readings.

The added featire of providing both Lincar and logarithmic indications permits the use of the unit with
recording equipment for cuntluwous oheervarions, An external amplifier, not supplied, is required w drive a
recorder, Provisions are made for the use of an external power supply when cunditions require conrinual operaticn.

A 10, D00 to 25, 000 chm telephone headset is recommended as an aid in ldentifving signuls uwnder abservation,
prd may be used at the same time resdings are being made,

Dezcription

The 120-E Field Strength Meter is assembled in & metal case, finished In crackle gray with salin Fiench
pray panel. A convenient carrying handle is provided on the narrow side ol he case,  This mav be permanently
extended if desired. The hinged cover is recessed o accommodate rhe leop aerial und is held cloged during rrans-
portation by spring-loaded, telescoping chrome braces on the side uf the case,  When the cover is raised, the
hraces swing up and suppart the eover and loop ln a vertical position above the panel. The cahinst shonld be held
firmly when opening the cover,

The reat compartment cover of the cage |5 hinged tor replaving batreries.

A l/4 x 20 threaded hole on the bottom [ace of the ingmument case is provided Lo mount the meter on a
tripod ar unipnd, if desized, for convenisat nperarion. Mo tripud is available with rhe equipment, Any reasonably
sturdy camera tripod may be used; & wiipod may he preferable for ity sweivelling capahility,

The panel ol the instrument is fitted with the following indicarars and contrels; [or which panel designarions
and Tunction are Included:

The Indigating Scale Meter itsell is pruipped with a 200-micro-ampere mevement, indicating fleld srrength

directly on a lngarithmically-graduated 1-to-10 face.  Lhis scele bas uo secs position; $he pointes resls 1o the

leit of the [irst graduation with no currenl Tl

Fuli-seale dellection for the highear range setring 1= 10 ¥ /M,
Tne meter indicates correctly, regardless of whelher or not the carrler is modulated, provided the modulation

is symmetricil.




Receiver Tuning Contrel Knob:  The driving dial is visible through a rectanpular transparenr panel apen-

Ing. The scale is calibrated directly in e [reyuencies desived, 54 10 160, corresponding to 340 (o 1600 kiloeycles.

Calibra gy Cseillator lundng Contral Kach:  For caliheating oscillator circuits, driving a dial similar

i the recerver ning dinl and calibrated in the same manner,
Power Switch:  Equipped with three positions as ollows:
QFE; Power off (a1l cirowits ).
O Prwer on {Tecelver only),
CAL: Power on {receiver and culibrating ozcillatar).
Volume Contrel Potentdometers: Coarse and fine for adjusting the peceiver pain fur calibration purposes.
Meter Switch:  Six-position for chiccking battery voltages and field-strengrh feallbration values as follows:
A~ Heceiver filament (A) voltapes.
GR- Receiver plate {B) voltage,
AC- Calibratingr ogcillutor tilamenr (A) volrage.
BC- Calibraring cacillamnr place {0) voltage,
Fl- Field Intensity, at range sel by FULL SCALE HANGE switch.
D50- Dutput voltage of calibrating asecillatoT,
Full Mange Seale Swirch: Sie-position for adjusting recciver circuil alenuetlon und provide full-scale meter
deflection as [ollows:
L0 e, L RAY, 10 MY, 100 MY, 1V, 10V,

LiOG-LIN Switch:  To provide either logarithmic ot linear cutpur of the receiver; the former

prunarily for use whan the metar is w aperate a DO amplifier in connection with recording vgulpment,

Phone Jack:  Foo high-bapedasee wlephone headsel when required.

Hecording:  An unmarked pin jack lneated helow the indicating mweter is lor conncelion Lo a DO
recording amplifier,

Theory vl Dperalion

Thea Tield Strength Meter circuit is shown in the schematic diggram at the back of the book; the theoty of
operation is Jescribed Delew in the seguence shown by the block diagram, Figure 2,

Lhe eireait competents are carefilly shialded w prevent stray couplings betwecn the circulls, parlicularly
Between oscillator and receiver, whiclh will cause dislorled calibration.

The recerver proper consista of a five-tbe superheterndyne receiver comprising one stape of permesbility
funed radio fraquency ampliflcarion before the miner, plug ree permesbilicy -muned intermediate fraruency stages,
Attenuation cirewils {ur a wide ranme ol sensitdvites are inserted ar rwa points as shown in the schematic,  The
output ¢f the calibraring escillavor 15 alan meteced Gaoogh o cevstal.  The hermonle Content of this osclilamoT has
been kepr low by careful design., The pecciver seelion, with the meter in the curput, is fivsr mned n the signal
to be measuped,  The lnconung sigmel is then reduced o a minimum by rofting the instrument and loop,  The
calibrating cscillator is switched on and the strength of this signal injecled into the loop is measured on the meter.
The meter is again switched to the vulpul of the receiver, and the pain of the receiver 18 adjusted to give & meter
reading eaaclly egquivalent oo the calibramor ascillarns input wo the loop,  The receiver outpuat is Uien calibrated

WA knoswn Inpait at the frequency on which it is o be used,
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The field strength is then read by swilching clt the calibrating nseillator and rotating the instrument's loop lor an
aoourdte reading.

Lo Signal Input: Fefer to the schematic dispram for civealt details.  The loop, L-1, is of the unbalanced,
shielded type, with vne end connected to L-3, and the high end loaded Ly & high- 0 adjusmable Inductance, 1-2.

‘The lecp has enly a few mirns, so its fundamental [reguency is above the highest frequency to be used.  Additional
inducrance s provided by L-2 lo gmive 4 wide encugh tming range when adjusted by section C-24 of the rining
capacitor which is operated by the front panel RUCEIVER control, This {orm of antenna minimizes the effects
of distributed capaciries, reduces antenna effect, and Teguires no balancing. The Q of the loop cireull is about
1y ax one megacycle, This high-Q [acior makes for high sensitivity and seleclivily and provides high image re-
jection throwd the use of an LY amplifier stage,

2. BT Amplifier: The loop is conuecled through a coavenrinnal capacity divider which [orms one sectinn
of the RE attenualor system to the RE amplifier, VT-1, The atienuator circuit is controlled in six steps by seo-
Liuns S-14, LB and 1C of the FULL SCALE RANGE switch, and works in conjunction with an IF altenuator concrolled
by section 5-1T0 of this same swilch, ‘logether these amenuators provide six sieps ol receiver ourpir viltage, each
progression providing ten imes the receiver output of a preceding value,

The attenuator is arranged so thut reduction takes place first in the input to the 1F amplifier. On the 100
WV /M position, the | MY /M pogition, and rthe 10 MV /M position of the FULL SCALT RAMNCE switch the BF attenu-
ator iz out of the civeult, On the 100 MYV/M position, the 1 ¥/M position and the 10 ¥ /W position the IF atmennaror
s maintained at full allenvalion, and loss is introdiced progressively In the RE atrenuator, With this QL LRI L
nuplse vriginating in the front-end circuits has wo ¢fivetl on eutput merer indlcatons except on the 100 gV /M position.
Bven on this position its effect Is negligible and dees not materially affect e avcuracy of the indicarian,

Prowision is made in the anteniator to avoid detuniug of preceding civeul rry. The BRF amplilier lube, ¥T'-1,
uperates with a fixed bBas derived from e resister network R-22, B-23, and B-24,

d. First Detector and Oscillutur: 'The output of the RF stage is coupled to the first derector mbe, VT-2,

by a trauslorimer, T-1. This same the, through its associated transtormer, T=6, operates alsy as o local hecer-
vdyning oscillator.  Transformers T-1 and '1'-6 are nned by capacitors C-28 apd C-20C respectively. These
capacitars arve ganged with cach cther and with the lonp tuning eapacitor, C-2A. ‘lhe tube acrs as 8 conventional
oscillator-mizer to develop an intermediate frequency of 4535 ke. Linearity of curput of this deteclor iz mod, since
the rangs of signal inputs aver which it functions is reduced b the fact that there are three steps of artenuation

in the input to the RF winplifier, ¥T-1. The output cireuit of VT-2 containg the fixed inductance whicl is tuned by
C-20 Lo resonance af the Inrermediate freguency. The COARSE GATN contral is in the signal prid of this stage.

4. IF Atteouater: The IF Attenuator clireuit funcHons on the 100- p /M, | MY/, and 10 MV/M pogilions
of the FULL SCALE RANGR swirch 5-1 {positivns of preatest sensitiviry), This circuit is [ed by & capacitance
voltape divider formed by C-2l awl C-22.  This prevents changes in the allenuatur capacides from affecting the
tuning of e chuke L-12 in the fivar IR amplificr.

3. Firar TF Amplifier: This is & conventional 1 amplifier stage operaling on fixed hias, when the LOG-LIN

toggle switch 5-4 s in the LIN position o feed linear output, With 5-4 in the LOG position an AVC biey is derived

[rom the DO ourpur of the metering crystal, X-2, which varies the gain in VT-3.




The ourput of the tuhe is then in approximate logarithmic proportion Lo the inpul,

6. Second IF Amplifier: This stage (VT -4) is the conventiomal nype of 17 amplification.  Ir has an adjustc-

able conrral, R-24, operared by the GALM knob on the punel.  Thos adjusts e overall pain of the receiver during
the calibration procedure previously discussed.

7. Thirvd IF Amplilier: This is & straight IF stage with no AVC o gain control, maintaining maxlmum

cutput at all times to the crystal recrifier eiveuit.

8. Cryslal Rectifier: The output of the thivd IF stage is coupled o the arysmal civeuir,  Using a crystal
rather than a thermionic rectilier newiralizes baliery variations, The coystal circuit is so consritured thar it also
eliminates rempevanire variations. The rectified putput of the cryswl X2 15 led dizeetly w e meter throogh
E-20. The crystal eutpat is also capacity -coupled to the "PHONES™ jack, J-1, on rthe front panel. A hiph-impedance
head-ser may be used o identify the sipnals being checled,

9, Calibrating Oscillatar: The oscillator ke, ¥T-6, |8 operated on 4 separate ser of barteries. Lhe

clreuir is af rhe inductive feedback type. The melering crysial, X-1, i connceled across the grid and cathode
of the tube and prevents the grid from golng positive ar any time. 'I'ne grid circuit is taned by ©-37, which ia
coupled to the CALIBRATING OSCILLATOR ceatrol vo the panel.

The mmed civcuir of fhe asclllater is desipned with a high-0) factor,  The output of the vscillalor 19 laken
ofl the grid through a lugh resistance (B-33 and R-33),  This produces minimurm loading on the clvenir, and the
output wavefnrm 18 pracrically free of harmonics.

Aller passiog hrough RB-33 and BR-33, the cscillator outpur 18 divided Inre rwn parhs:

(1) An BFF parh through C-54, injecting the RE volwge ot e loop circuil,

{2) A D path to groond through R-26, R-27 and R-2H.  The recrifying action of the cryatal, X 1, provides
the D2 component ol the outpal eod a lap oo B-27 feeds e measaring voltage to the pancl meter, M-1, when the
METER switch, 5-2, is-fer on (5. Since the escillatoy output is velatively tree from harmonics, the meter
peading iz a Lrue indicaticn of peak voltage of the fundamental oscillatr frequency. i

1. Switchinr Svatem: In additico @ the FULL SCALE BEANGE swilcly, &-1, two other switching circuils

are employed:

{a) METER switch -2 connects the meter, M-1, to the output of the receiver, or of the calibrat-
ing escillater as destred,  Four olber pusibons of e switeh conoeetl the meter through a saitable maltiplics net-
work tn permic reading of the fonr gers of bameries used in the instrument.

(b} POWER switch 53-3 controls the voltage to the tubes: All tube filaments are off in the OFF
posirion of the switch, The receiver circuirs are on in the ON position.  Hoth receiver and calibrating vscillator
are i i the CAL pusition. A micposwitch, 5-3, is incloded in the receiver civcuit to cut off the filaments when
the cover of the mater ie closed., Howewver, 5-3 muzt be placed in the OFF pogition to switch ol the calibrutor
tube.

Inzeallation: ‘The MModel 120-E is shipped with all tubes installed, less ballenies. Upon receipl of the inslirement
remove it carefully from its packing material and examine for damage rhar may have ocoutred during shipmenr.
Loy the instrument on ils back and check e cover w gee that i1 opens freely and the telegeoping braces function
sariefaciorily, Txamine panel and check all eonrreols for free movement. Do noc force any control that mav be

tphil o Troeen,




L. Battery Installation: Secure five L 3-vole heavy-duly flashlighl cells and Lwo 67,5 voll "B ballerics

of any of the types listed below:

| Type Muwinbers Limensicns (inches)
Chanl, Villape: : . iz S Sy
= RCA Everandy Burpess IHesigh Width Length
3 k.G W00 Q30 2 2-3/8 1-174 w—t{diameler)
2 07,5 Vel 467 Ardd A-11716 15 /16 2-11/16

With veference 1o Migure 3, the filament and plate batteries may be installed as follows:
() FILAMENT: Opun the ballery compartnent lid on the rear ol the insirument by relegsing
the two wingoed fasreners and swing the 1id downward.  Tinscrew the two captive thumhb screws holding the cover
on the "A" batlery compartment whicl is mounted on e wner ee of the lid, Place the leve cells m the eomparc
ment with the positive () center studs apainst the terminals located farchest feom the hinge, and with rhe bomom
of the cells against the retaining springs.  Replace the cover plate awd tigliten e domb serows.
(hy PLATE: wWithdraw the two pairs of wiTes from the batery comparrment and connecr each pair
ko its mating connectors on the B cells,  Tnsert the batteries with an upward maotion in the space provided, Close
and secure the lal un the cumparoeenl.
2. Usze of Brternal Power Supply: When extended chservarions are o be made, or when a recorder is em-
ploved, anexlerun] sowrce of power 15 recounended, A six-pin peceplacle is moanted oo the ceor of e case 1o
facilirate rhe conneorions of exrernal barreries or an AC power supply unit. The wiring details of the plug terminals
are shown in the schematic, Figure 6. An Amphenol No, 91 MPFaL plug is required to make this commection.
I'o ponverl the meler [rom interoal w external ballery operwlion, remove e internal A end B balleries
and rape up the G-barrery connectors Individually m pravent shorting o rhe case.  Conneon the externzl bameries
t e pleg as sbown o e schemate, Figare &
When using an AC power supply unit, refer o the instructions which accompany it

d. se of Recording Fguipment:  For recording Neld arrength measuremants, a pin jack 18 providead an

the panel, wosupply 0.5 0 5.0 wvollz, DL O, nloow bigh-impedance lepul D, Cooamplificr,  The smplificr 15 peces-
gsary for rhe nperarion aof a recorvder over the range of the merer.  Install the extemmal amplifier and recording
wouipnent o gcoordancs with the iustroctions suppliod with then,
Oparadon:
The operation of the 120-E Field Strength Meter may be divided into three procedures as follows,

d. Checking the battery volapes § See parapgraph 1)

b Merer Callhrarlon (See parvagraph 2)

2o Bleasuring symal strengih (See paragraph 3)

. Checking e Hamary Volrages: Volrages should be checked before taking the merer into the feld; re-
place the Imilerics prior W usiog we cqguipment in the field, if voltineter readings approach the mivimuom permiss -
able values starad below:

Cpen the [ront cover of the 120-E.

a.
b, Move POWER switch o CAL position,

r]

Place the meater swirch succassively in poairions AR, BR, AC and NC, and check rhar the panel

meler indication is willin Uie ared of e preen o Detwecn the "'5" aml "7 macks oo the meter scale,  The lower




limit of this band corresponds o 1.1 voles for the "A" batteries and lo 50 volus [or the "B” baltesics.

2. Mueter Calibration: The meter should always be callbrared ar the frequency of the signal o be measured,

to eliminate uny errer due o [regueney -sensitve compeonents in the cireaits,  The procedure is as follows:

{a) Herup the metsr on a flat support or & unipod at the peint where signal strengeh is to be measur-
cd, A unipod is preferred since the 120-E may then be more easily pivoted for a null reading.,  Open the cover of
the instrument and swing it to g verteal pesition, The lolerior loop i5 now ready [uT use.

{b) Turn POWER switch to OM and place LOG-LIN switch to LIN,

{c) Set FULL SCALE BANGE swiltch to s value spproximating the signal glrength o be expoected,
The COARSE GATN conrmal abour threae-quarters on, and FINE GATN conteel about one-half on. Lack of sariafactory
conirul by FIME CAIN may be rectilied by adjustment of the COARSE CAIN centrol, Hoewcwer, change in the
COARSI GAIM conrral may have a slight effect on receiver nming: this sheuld be checked befors actually calibrar-
ing the gain, The FINE GAIN control has a sufficient ranpe to take care of most gain variations. The COARSE
CrAlM comrrol should require only cccasionadl adjuscment.

(d} Flace METER switch on FI,

(e} Adjust RECEIVER luning o [reguency ol sigoals te be messured.  Appresch the selting {Tom
righr ar lefr rm abrain maximum deflecrion on the indicaring meter.

RETAIN THIS TUNING ADJUSTMENT FOR SUBSEQUENT CALIBRATION AND FIELD MEASUREMENTS.

When the signals are peaked rormafe the 120-T 1o ger minimum merer indicarion. MOTE: Pie o the high degree
of selectivity of this instrument, it will be found to tune shaiply, and careful attention should be given to peal
respunse.  On some 120-E's 4 sliphlly dilferenl meter resding may Tesult when the rescenance poinl is approached
from appnsite skives of the peak.  This 1= solely due 1o mechanical characteristics inherent in each individual pra-
ducticn model.

When making readings on 910 ke at low zigmal strenpths with the instrument set at full puin, some troubls
may he experienced due o the second harmaonic of tha intermediare frequency being coupled back to the loop
throwh the headset cord.  Disconnectioe of the telephone headset will, of course, mectidy this digetepancy.

{f) Move the FULL SCALE RAMNGE switch to AL,

{g) Turn POWER switch o CAL.

(h) ‘Tune the CALIBEATING OSCILLATOR until an indication is noted on the metar, then increase
the deflecrlon to maximum reading,

(13 Move the METER swilch to O3 pusilion and nute the meter dellection.

(1) Bemrn METER switch o BT position and ad juar COARSE GATIN contral to abtain about the sanc
metey indicaticn as in Step {i). Check by switching back and forth between F1and OSC positions, adjusting the
FIME GAIN control as required,  With the COARSE GAIN control serving once established, it should be possible
to calibrate by dsing the FIME GAIN control only,

(ke Pluce METER switch in FI pusition and moeve POWER switch to ON position o cuf off cscillamnr
cirouit.

THE METER IS NOW CALIBRATED FOR THE FREQUENCY OF THE SIGHNAL TO WHICH I'l WAS ORIGINALLY
TUMNED.

3, Measuring Signal Strength: Wirth the 120-FE correctly oriented and calibrated oz e [requency of




the sipmal (o be measured, proceed ag [ollows:
u) Sel METER SCALE RANGE switch to some value approximating signal strenpgth expected; then
set LOG=LIN switch to LIN.

- {hy With POWER switch ar "ON", rotale e lostrument to ohtain maximum deflection on the in-
dicadng meter, moving METER SCALE RANGE switch, if neceasary, tw heop the pointer scale, Read the field
strength direcr from this meter, wsing the setting of FULL SCATE RANGH swirch as a guide to meler scale values,
For vrample, with the METER SCALE RANGE switch un 100 MV, for which setting the full-scale reading of 10 1s
erual to 100 milli volts per meter, a reading of 2.3 Indicares a field intensity of 23 millivolts per meter.

4, Operating Procedure Summary:  Use of e Field Strength Meter invalves the three procedures des-

cribed in pavapraphs L, 2aod 3, which may he summarized as follows:

{a) Check volrages before starting o series of field strengrh measurements.

() Calibrate the merer when first sec up and check calibration for each measurement.,

fe} Curoff power by moving POWER switch to OFF lmmediarely upon compleling 4 measurement.
This will increase battery life m a notlceable extent and the 120-E may be switched on and used insmntly, as there
is noowarm-up period reguired,

3. Use of LOG-LIN swirch: 'This switch i3 normally left in the LIN position for fisld strenglh measurements
to nhiain meterdeflections thet are dicectly propnrrienal o the signul strength and permit divect reading of the
values. The LOWI position of the switch is intended [ur use when an external DC amplifier and recorder is used
with the equipment,  With the switch in the LOG pesition the elfect is o compress the range of the oufpur voltages,
heing relatively larger for wesk symals awd smaller for strong signals.  Under this condilion the reclified output
vollage gud meter indications ame not directly propoTtional b the npul signal strength bur to a power {log or db)
of tha field sipnal intensicy.

The LG position of the awiteh may be used to advaniage when searching for weak signals, going over 1o
1IN for making the actual leld measuremsants.

B, Turning Off Hquipment: When [ield tests have been complared, urn the POWER switch 1o the OFF
position, Mol that closing the Hd of the instrument opens the microswitch 5-3 and s off current e reccives
if POWEHR switch is madvertently left on; bur the escillator filament cireuil ls nol protected if switch 1s left in the
CAL position. Thersfore, make certain FOWER swilch is OFF before closing cover.
hlaintenance

Barrving damage due to accident, replacing batteries, cleaning loop contacts, and replacing tubes and
ervatals, should constitute the hulk of the required maintenance.

Since the loop 1= i a fairly high-C circuit, the enntacts must be kept clean, Erratic operation of this
otherwize hiph-quality test unit éan quite often be lraced W dicty loop contacts or plungers. 'These conteold should
‘ be cleaned with methyl chloroform or aleohal and then burnished with a piece ol [og canvas, or other equally

effective but gentle abrasive material.

l. Tube Replacement: Tuhes should not be replaced or exchanged with each other unless rhere is pood

reason to belisve this is nacessary. In (his case, RCA types are o be recommended.
Tube failures may be divided inm three classes: namely, complete failure (open or low-emissive filamenls)

noisy, microphonic wnd erratle operation (loose internal elements or cold soldered Lisbe pins).
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0 these classifications, noisy and erratic operation will prubebly be the cause for most wbe replacements.  These
symptoms may be brought vut by tapping each tube with & lead pencil while an unnudulated gipmal 1s heing roceaved.
However, direct subsdmrion is the begt method o check a suspectud tube,  Transformer T-3 13 adjusted for op-
tium linearing with the assoclated tbe supplisd. Replacing ¥'I'-5 may have sume gffect. A lnw-emission Lube
will not supply covugh power in this stage to mve acceptble Hnearity.

When replacing a tube under manual gain eontral {(VT-4 and VI-2) it is well w check for an undesirably
"eut-off" charavieristic. A simple check is w snap the associated GAIN control to mirdmom gain and norice if
the panel meter indication follows withour appreciahle drifting ups=cale. owesver, care shootd be exercised that
there be ne comfusion with bud receiver crystal (1MN35A).

2, Crystal Replacement: Cryslal diedes ave not uniforo [Tom unit T uniy, Oceasioually w erystal will

develop symptoms for which there is no satisfacto ry explanation.  Type IN3BA crystals are specified to include
certain slanderd charvacreristics. These semi-conduetor diade erydlals are tested hy impressiog g pressure of
vne vele in the forward direclion while passing a current of at leasr fve millinmperes.  Faether, with fiity vollg
developed in e reverse divecrion, the reverse current muat he less Lhan eipht retrhe of a milliampere (0.8 ma. )
The back resistance varies over a wide range from ane cryslal o another. It is not as important thar each crysial
possess comparatively high back resistance as it 19 that the vesistance remain stabla, Replacement vrystals

should be checked with particular relerence to smable inverse conductivity.

{a) Calibrating Oscillator Crystal: In the calibraring oscillater, the cryaml's hack resislance is
directly shunted across the rank circuit. Aoy variation of inverse resistunce in this cryatal diode will produce an
apparenl drifting of the calibrating oscillator mitput and more olten o traquency shift. This effecr appears most
evident at the higher [reguencies and may best be cliecked hy nining in a s;ymal at the high end of the broadeast
band, rthen zero-beuting the calibrating oscillator apainst this R, F, sigual. 'Turn off the calibraunr cacillams for
a few seconds, then switch it on) it should quickly zero-beat with the signal, AL these detils dn not sukbs tanl -
lally affect the accuracy ol the Fiald Tntensity Muter provided the calibrating escillatr acmally is wued W the
maximum K. F. frequency respouse pussible for this highly -sclective receiver: and the CAIN controls are ad-
justed for calthration level,  Otherwise, Inaccurate readings will result Incidentally, diede crystal replacement
in the cscillatur cireuic will vesult in less than a two-percent chaoge ao calibrarion,

{b) Beceiver Crystal: The symptoms of a defective receiver crysial, located ar rhe end of the 1 F,

chain, are easily wppurent. Wirh a steady sigual applied from the calibrulion oscillator, set fop about L, 000 ke,
or from & broadeasr station carrier exhibiting negligible carrier shift, switch to e next higher anenuator step
momentarily, and en return m the original allequstor setting,  The neter Teading should almost immediarely
return W ils oripinal indlcatdon.  Should the needle sertle at anollier reading (usually higher) then, over a pericd
ol u few seconds, drift to its original reading, the receiver erystal’s hack resislance is unstahle, This symptom
should not be confused with the momentary surge effect roted in some crysl dindes, such as 1s caused when
switching tw a lower artenuator step,

Another sunilar check 18 made by adjusting the GATN contrul (ur 4 full-scale indication oo a sleady sipnal
and hen switch ra the next hipher attenuator step. The meter reading should reacl iy linal value wirhone appre-
ciable drifting upward. An additional test is w adjust for a meter indication on "17 and then switcl L the nexc

lower attenuator step.  The meter reading should Teach its final value wirh prssibly very slight driit downscale.
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I the condition of extreme: back-resistance drift of the receiver dicde,

it will prove almost mnpoastble to calibrare

this ingtrument, The indicarions are that with the mcler function switch maved to tie S0 position, the laad is

litted from the detecrnr.  Then, when rhe swileh is remrned Lo the 0T p

osilivn, the meter reading will nol immediame -

ly repeat but will dryift momentartily, Further, a defective receiver crystal will aflvel the linearily af rhe instry

meut, pardcilarcly il the crysral has very law back resisrance, invariahly indicated by extreme drifr in back re-
B ¥ ] K

dlstance symploms.  Replacement of the defoetive crvatal should corre

ot Hus condition.  IE any adjustoent of the

last I F. lransformer was made when the original crysial became defvctive, the Linearicy of the instrument shyuld

b rechecked,

A Alygmmenr Procedure:  Under nerial conditions, experience las indicated (hat the 1. F. slages are very

stable und requioe o alipnment.  The receiver aud valibrating csaillator trinuner condensers and fning slurs may

Tequire ocoasional reflnemenls, Adjusrment ol the Tactl aseillamr trinumer necessitates wdjustment ol the 0. F,

and loop lnimmers hecause of the degree of receiver seleerivity.  Tu chtain ave rape conditions [or the aligmuent

procedures, it iy desirable to use bameries thal have dropped o abant the center value of teir tsefl range.  This

may be indicarted hy the center of the green hand on e merer scale,

ta) MNurmal Field Alimment:

(1) Tuae in a slgnal at u trequency in the vicinity of

dicarion on i pang! meter,

L300 ke and adjust for a convenienr in-

L2} Adjusl C-52 and recciver tining until dial indicates correcr froquency ar maxinum in-

ticution an the panel merer,

[3) This step must he done with the FULL SUALI RANCE switch in the 10- MV positdun,  Ser

sipnul generator 1o 1460 ke and Lune the Tecaiver
C-1 fnr maxonum indication on the panel metar.

(4} Tune in a signal uf known frequeney near the Ligt

lor maximun indication.  Adjust C-18 aod

Uirenuency end of the hroadeus | band.

Ser the FULL SCATT RANCE switeh o AL Turn an valibraving oscillutsr and st dial

o vead currect Mequency.  Adjust ©-36 [or YD

B Complete L. Alignment:

lreat,

(1) With a FULL SCALR RANGCE swirch on 10 MY, mine recelver to low-frequency portion

of broadeast band away lrom ANy trangmitrer car
{23 Adjust GAIN controls, caarse and fine, properly
(3) Ber Signal Cenevaror at 455 ke and cuuple by mea
i epened caver of 120-0,
(4} Barmery vollages should maintain 4 mean value of

o) TF Adiuatment

rigr.,
in a clockwise directiog.

nz el coil placed next o instoungen) Lezirpr

arown L3 for filainents and &0 for B,

Muke sure power gupply ratings are sarisfac lery. (52 {43 above. )

(0} T=5: CAUTION: 1t ig strangly recommended thal oo adiusmenls he artampted 1o the feld

because of the inordinate diflicuity expericuced wirth impedence-matching 1w achieve proper

lineavily.

{2} T-8, 'T-4 Adjust op and hottom permeability wning slugs un each T transformes for peak

readings on the panel meter.  Adjust the GAIN nf

-11=
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approximately 8 w 9 vn the Model 120-E indicating meter.
{3} C-20: {Located in the atrenuaror box. 1 Adiust for peak reading of e panel meter.
{4} Continue refinement of T-4, T-3 and C-20 until no further increase of ourpur 15 possible.

{d} Complete Re:::f_iyer Liacal Uscillator Healipminenl:

(1) Sel BEECEIVER tuniung dial to 600 ke if no carriers here.

{2} Couple a 6l0-ke sipnal penerator (oT [requency chiesen) by means of a coil placed close
Lo the loop on the 120-E,

(3} Adjust the core vl the local oseillator coil T-0 for maximum indication on the panel marar,

{4} Set the signal genevarar and receiver funing dial te 1500 ke, or vther frequecey not occupied
by w BC carrier,

{5y Adjust C-52 for maximum indieslivn on the meter panel,

{0} Repeat steps (1) through (5) for final adjustment.

(o) Complete K. F. and Loop Alipuoenl:

{1} The FULL SCAT.T RANGE switch must be in the 10-MV position for all B, F. and loap
alipmunent, Coaple the signal generator to the loop as in paragraph (d) above. 610 ke and
1440 ke are neminal tracking poinls,  Alignment should be made at these frequencies unlass
there 15 interference from another sipnal,

{2) Set signal penerator tw 610 ke and tune in signal.  Adjust GATN for a convenlent indicarion.

{3} Adjust core of R, 7. mmansfermer T-1 for maximum indicaticn oo pruel metcs,

{4) Adjusl core of loop loading coil L2 for maximum indicarlon cn panel meter.

(5} Ser signal generator on 1480 ke and tune in signal, Adjust GAIN [or a convenient indication,

(o) Adjust ©-13 for o maximum indicaton on the panal merer,

(7) Adjuest C-1 for maximam indication vn e panel meter.

{8) Repeat steps (2) through (F) unell no readjustment is requited.

(f} Complete Calibrating Oseillalor Adjustment;

(1Y With FULL SCALE BANGE swirzsh on CAL, tune in a signal at 600 ke,

{2y Sewcelibraling oscillater dial to 600 kc.

Ay Adjuse core of -7 for 2ero beat.

{4) Tune in a signal at 15300 ke,

{5) Set calibrating vscillator daal to 1500 ke,

(6) Adjust C-56 for wero hear.

{7) Hecheck sleps (1) tirough {6).

1, linearity: Linearity of the inscrument iz speecilicd sy belog witlio 3% of the indicated reading for 747

battery operdting veltages from 1.5 to L1 volrs and "1" battery operating voltages {rom 70 L 30 volts,  Linearity
has been adjusted and checked at 1.5 and 70 volts, 1, 3 and 60 volta, and 1.1 and 30 valts with a precision 1U-step

attenuator.

5. Allenuators: The attenuating networks are adjuerad ar the facrory with the aid of precision ledl Lyulp-

ment In the Tield.

IT 1S RECOMMENDED THAT NO ADJUSTMEMNT OF TITH ATTEMUATORS BE ATTEMIFIED IN THE FIELLY
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The substiturien capacitor, C-4, plays an imporant part in e aveurdey of the amenuators. It is the proper ad-
Justment of tus capacity that renders the attenualors® Irequency insensitive to the rangea balow 100 MY, [ull scale,
The schematic diagram will show thal wien switching from the 100 8Y o 10 MY fall -scale rangs, the .. arten-
ator is curour, At Uds Lme the "arm capacity™ of the R, F. attenuamr hecomos parl ol the loop runed civcuit,
replacing C-4. [ these mwo capacities arc not eractly equal, detuning wall result in the loop circwi, Tracking
error belween the receiver local oscillutor and lonp circuits makes this ad juatment more criticel, since the
same tracking ervor musl be maintained with the interchunme of these capacitics. I (ollows thar all Jower full-
scale range would alse be aiffected by a misadjustment of the substituting capacity,

Serious misalignment of the R.F, end of the receiver may introdice some frequency vrror in the artenuator,
Realignment as woled in paragraph Jda, "normal Geld alignment™, should correel tiis,

The procedure wsed in order L initially adjust Q-4 is quile lengrthy and fnvolved,  No sunple svsrem has

ver been worked out whach will give sufficient adjustinent accuracy. If this adjustiment bas been dismrbed, cven

slighily, the instrument must be returoed to the factnry for readjusiment.

For trouble-shuoling, a rough check of the allenuator ratins can be made by tuning in & signal, adjustiyg
the GAIN control for a reading of 10, amd switching o the next higher range. The meter indicativn should drop
back o approximarely 1 on e scule (within the talerances of linearicy and artenuator adjustmenrs. )

4. Bemoval of the Chassis From the Case:

{a) Pewove e serews holding the ends of e lelescoping braces w the vover of the meter,

(b} Remove the screws from the Lop, ends, and hottem of the case that hold the front panel and
chassis assembly o the case.

(e} Remwval of the chassis from the case is now prevented by the tiree spring-loaded loap conlact
plungers in back of the leop hinge.  Press llese studa down as far as possible and work the chassis out of the case,
Do not apply excessive [oree in removing rhe chassis, which mipht srress the leads 1o e plug in the back of the
chassis and Lend the plup conracrs.

4. Priction Clurch on Becciver and Calibrating Oscillator Cuntrel Knobs:

Bach of the RECEIVER and CATIRRATING QSCILLATOR eonrral knahs includes a friction clurch

to drive the curresponding praduared dial. If, due to wear, slippage should develop in either one of these clutehes,
luwsen the ser-screw on the shank ol the knob by means of an Allen wrench and remove U knob from irs shafr,

‘Then tighten the hex locknut on the shafr (front face of instrumenr panel).

_13.
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PARTS LIST

MODEL L20-HE FILLD STRENGTH
METER

When opdering replacement parts, give the cquipment nama and model b,

amd e symboal number and description of each item nrdered,

Replacement parts which will be supplied against an order may not be exacr
duplicates of the vrignal parts. Towever, ouly minor dilferences in the electrical
ur nechanical characteristics will be involved and, comsequently, will in no way

tmpair the operation of the equipment.
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FARTS LIST
MODEL 120-F FIELD STRIEMGTT

METER
Syminl Deseriplion
-1 CAPACITOR, VARIADLE, MICA: 2-15 upf, pfo C-2A, B andC

C-2A.0,C CAFPACITOR, YARIABLE, AIR: J-gang per Nems-Clarke A-130-526

CAPACITOR, CRRAMIC: 30 ppf 25T, 500V, Erie NFI0OK
CAPACITOR, VARIABLE, CERAMIC: 4-30 puf, 300V, Trie TH-24-4
COAPACITOR, MICA: 531 ppi 5%, 500Y, Elmenco CMISESL]
Zame as C-4.

CAPACITOR, MICA: 68 ppl 25%, 300V, Elmenco CMISEGRQ]
CAPACITOR, VARIANLE, CRRBAMIC: 7-45 pof 300V, Erie TS-2A-7
Saame g C-7,

Same ag O-H

CAPACITOR, CERAMIC: 10 kuf R0, S0V, Orie MNPO-K
Same a5 C-11L

Garme as G-

CAPACITOR, PLASTIC: 0] pf £206, 1530V, Gudeman 337Y104
CAPACITOR, CERAMIC: (0L uf £205, 1000V, Contrelab DD-1032
CAPACITOR, CERAMIC: (01 Jf GMY 600V, Ceneralab D6-103
Mol wsed,

Same as C-1.

Same ag C-14,

Same as -4,

CAPACITOR, MICA: B2 wuf #5%, 500V, Hlmenco CMIYDEL0]
CAPACITOR, MICA: 470 1l 45%, 500V, Elmenco CMISD4TL]
Same as C-16.

Bame as C-3.

CAPACITOR, CHRAMIC: 33 ppf 235, 500V, Hrie MN330K
CAPACITOR, MICA: 220 ppf £35, 300V, Elmenco ONI19D231]
Swmme ws C-8,

CAPACITOR, MICA: 270 upf =5F, 500V, Elmenco CMIYIZTL
Same ag -8,

HGame as C-16.

Same as C-14.

Sume a5 C-16,

Same as -1,




EARTS LIST
MODEL 120-E FIELD STRENGTH

METER
Eymbol Description
-84 pin T-3,T-4 and T-3, nat separately replaceahle.
C-35 Same as -3,
LC-36 CAPACITOR, CERAMIC: 470 ppf 0¥, 300 WVDC, Erie GF2-331
C-37 same ag C-14,
c-38 Mot used,
C-39 Same as -4,
C=40 Same as £-34,
-4l Same us C-16,
C-42 Same as C=-36,
o-43 Silne ag C-14,
C-44 Snme #s C-146,
C-45 HSame as C-16,
C-46 Same ag C-34.
C-47 Same as C-34.
C-48 CAPACITOR, CERAMIC: 22 uul 2109, 500V, Hrie NZ20K
o419 Same as C-16,
C-50 CAPACITOR, CERAMIC: | 001 wuf 210, 3000, Eric GP3-331
-3l CAPACITOR, PATER: | UL pf #2065, 600V, Asrowox P-894
C-32 Same as C-1,
C-33 CAPACITOR, CERAMIC: 20 put 105, 500V, Erie NPO-T
C-ad Same as C-lo,
£-53 Same as C-30.
C-36 CAPACITOR, VARIABLE, CERAMIC: 2, 7-30 ppf 175V, Elmenco #461 Type 406
C-57 CAPACITOR, VARIABLE, AIR: 0-420 pirl Variable condenser AV -2500-1
C-58 CAPACITOR, MLICA: 300 ppt 2209, 300V, Elmenco CMISNSO0INM
C-5% Game as C-14,
C-50 Bame as C-16.
C-6l CAFACITOR, MICA: 30 puf =, 500V, Trie N750K
-6 Mot used.
C-63 Same as C-3,
C-04
thra Mot used,
-6y
C-7i Same as C-136,

=10




FARTS LIST
MODEL 120-E FIELD STRENGLH
METER

Syrnbol

Description

hame ag C-ab,

CAPACITOR, PAPRR: | 25 ur 200V, Aarover P-H2
CRYSTAL DM clip4dn oype Svlvania IN38A

Same as CR-1.

SHIELD, ELECTRON TUEE: Cinch 2868

Same as E=1.

Sume as E-1.

Hame as -1,

Saune as E-1,

Same as H-1.

COMNMECTOR, RECEFTACLE: Mallory A-1
COMNMECTOR, RECEPTACLE: Ampleool 78-5 or cgual
OO, ANMTRNMA: 424 TIT Copper wite [H30O0

COIL, ANTENNMA LOADING: per MNems-Clarke A-120-241
COLL, LOOP IMNECTION: per Nems-Clarke A-120-197
CHOKRRE, FILAMENT: petr Nems=Clarke A-L130-167
Bame as L-4,

hame as L-4.

Same as L-4.

Same as L-4.

Mot nsed.

MNul wged,

MNor wRad,

COIL, IF: pfo attenuator per MNemns-Clarke A-120-239

METER, FLELD STRENGTH: 200 pa seale, per Nems-Clarke B-120-5105 Maricon Medel
#35

RESISTOR, FIXED COMPOSITION: 3.3 mep 2100, 1/2W, Allen lradley Rli-3351
BESISTOR, FIXED COMPOSITION: 4, 7 Meg 5%, 1/2W, Allen Bradley EE-4755
RESISTOR, FIXED COMPOSITION: 33K 5%, 1/2W, Allen Bradley HE-3335
RESISTOR, FIXETY COWPOSITION: AT 108, 1/2W, Allen Bradley EB-473]
RESISTOR, FIXED COMPOSTITION:; 1R £10F5, 1/2W, Allen Bradley EBE-1021
RESISTOR, FIXEDR COMPOSITION: 100K 41005, 1/2W, Allen Tradley TTR-1114]
RESISTOR, FIXED COMPOSITION: 2, 2K 110%, 1/2W, Allen Bradley EB-2221
RESISTOR, FIXED COMPOSITION: | Mep 210, 1/2W, Allen Bradley EB-1051
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PARLS LIST
MODEL 120-E FIELD STRENGTH

METEIL
Symbnl Deseriplion
R-9 Same as F.-8.
E-10 Same as R-1.
B-11 RESISTOR, FIXED COMPOSITION: 10K 2109, 1/2W, Allen Dradley EB-1031
R-12 Same as R-3.
R-13 Same as R-8.
E-l4 Saine as K-8,
R-15 Same asz -5,
R-16 Same as R-8.
R-17 RESITOR, FINED COMPOSTTTON: 10 mey £10F, 1/2W, Allen Bradley ED-1061
R-IH Same as R-=5
R-19 Mol used,
13- 20 RESISTOR, FINED COMPOSITION! 27K £5%, |W, Allen Dradley GL-2715
R-21 Samwe as H-4.
H-22 RESISTOR, FINED COMPOSITION: 270 2 #0%, 1/2W, Allen Bradley TE-2211
R-23 RESISTOR, FINED COMPOSITION: B20 8 ¥, 1/2W, Allen Bradley EB-8211
R-24 RESIETOR, VARIABLD COMPOSITION: 2, 5K 410, 2W, Allen Bradley [ATMNUO4HPISATA
H-i25 Mot naed,
B-26 RESISTOR, FIXED COMIOSITION: 27K 254, 1/2W, Allen Bradley EB-2733
B-27 RESISTOR, VARTATRLE COMPOSITION: 3K £10%, 2W, Allen Bradley TATNO40PS0ILTA
B - 28 Same as R-7.
R-2% Same as R-7.
E-30 RESISTUOR, FIXED COMPOSITION: . 536 mey, 255, 1/2W, Allen Bradlay EN-5645
R-3 RESISTOR, FIXED COMPOSITION: LAK ®1057, 1/2W, Allen Bradley EE-1231
R-32 Sume as H-30,
R-33 RESISTOR, FINED COMPOSITION: 50K £105, IRC Type TR
R-34 Same gy R-2.
K-35 Hame as R-33,
R-36 RESIETOR, FIXED COMPOSITION: 22 meg #HX5, 1/2W, Allen Bradley ER-226l
B3y Mot used.
R-30 Mot used.
R-39 Mot used.
[-4i1 Same as R-2,
R-dl Same as R-7.
R-42 RESISTOR, VARTABLE COMPOSITION: 10K £10%, 2w, Allen Bradley JATNO4EPLOAUA

_21_




PARTS LIST
MODEL 120-E FIELD STREXGTH

METER
Syrrhil Description
B-43 RESISTOR, FIKED COMPOSITION: 1, 5K 4105, 1/2W, Allen Dradley ER-1521
H-1A SWITCH: section p/o attenuarnr par Mems-Clarke A-120-191
s-1B SWITOH: section p/u ellenvator per Mems-Clarke A-120-190
5-1C SWITCH: section p/fo atrenuator per Nems-Clacke 4-120-139
5-11 SWLTCH: seelion pfo attenuator per Nems-Clarke A-120-192
S-2A,R SWITCH, ROTARY: Uak #b454-F1
S-4A,0, 0, D] SWITCH, ROTARY: Oak #5423-T1
=-4 SWITON, TOGGLE, SPDT: HH Smith #5311
H5-3 SWITCH, PLUNGER: Micro Vi-1
T-1 TRANSFORMER, RF: pur Nems-Clarke A-120-16%
] Mot used
T=3 TRAMSFOUMER, [F: Automatic Mfs, Co. FI635-H
Les Same as T-0
T-5 Same as T-9,
T-6 COTT., TOCAL OSCILLATOE: per Nems -Clacke A -120-240
T-7 COHL, CALIBRATING OSCILLATOR: per Mems-Clarke A-120-166-1
Y-l TinE, ELECTRON; RCA 1TH
y=2 TUBE, ELECTRON: RCA LHS
-1 HSame as V-1,
V-4 Sameas V-1,
-3 Same as V-1,
V-h Same ws V-1,
HCR-1 CRYSTAT NOLDER: per Nems -Clacke A-120-136
NOR-2 Samwe as XCR-=1,
Hy-1 SOCKET, BLECTRON TUBE: 7 pin miniatire, Bleo BIR-15L-BC-, 125
HA-2 Same as }V-1,
HV-3 Same as KV-1.
X -4 Same as XV-1.
KV-5 Sume wa XV-1,
HV-0 Same as KV-1.
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