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I
INTRODUCTION

The Fiasld-Tntensity Meter, Type TMV=7H=B, 18 capsble of mesasuring field
strengths throughout en intensity range of from 20 to 5,000,000 microvolts
per meter et any frequency within the limits of 500 and 20,000 kilooyelasa.

An independant ecalibration steondard forms an integral part of this lostrument,
insuring results of the greatest possible mocuracy. Fleld intensity measure-
ments properly performed will ba accurate to within Tive percent over the en-
tire frequency ranga. The freguency calibration of the instrument is not
permitted to deviate more than five percent in the frctory alignment process.

Tha sntire squipmant, being contained in two compret sand well-balsnced carry-
ing casesa, mny be transported conveniently by one person. One case is arranged
to enclose the main instrument and the other to sccommodate the mesoeiated loop
antennasa, plug-=in eoils and betteriea, The formar messuTes 9-1/8" x 24-1/2" x
11-3/4™ high, and weighs spproximately 30 pounds. The battery snd mccessory
btox has an aggregate weight of approzimntely 30 pounds when filled (exclusive
of batteries) and overall dimensiona of 19" x 20-1/2" x 13" high.

11
ECUTEMENT

The following perta constitute one complete eguipment as furnished by the manu-
facturer:

- Type TMV=75=B Field-Intensity Meter (in cerrying cese)

- Loop Antennes

= Loop Holder

Falrs Plug=in Colls

- Battery Camble (with pluga)

= Battery and Accessory Box for loop mntennes, loop. holdar
plug=in coils, bettery cable and batteries

l = Inatruction Book (with set of calibratiomn charts)

ol o
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The following accessories are necessary for operation but are not supplied
unless specified on the order:

1l - Sat af Hadiotrons, including: RCA-78 (1), RCA-39 (1),
RCA=36 (1), RCA=30 (2), RCA=BS (1), RCOA-8D4 (1)

1 - Set of Headphones

l - Set of Batteries to provide: "A™ voltnge = 6 V.; "B"
voltege = 135 V.; "C" voltage = 225 V. tapped at 3 V.,
|1-Burgeass #5156 or 3-Burgessa #5540 or eaquivelent)

HOTE = The cholee of batteries will be dependent upon con-
siderntions of cost, economy nnd weight as teabuleted

balow:
"A"™ Supply
quen, e Welght (1lbs.} Approz. life (hours)
4 eells (seriea) P25 4
8 #6 calls (serisa-peraAllel) 18,5 15
L & V. Storage Battery {Motorcyele Type) 15 {per charge)
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WEW Su
Quan. Type (Burgess) Wt. (lbB.) Type (Eversady) Approx. life=hours
[ 7

: 74156 3
e #5308 9.75 #7842 (Spec.Battery) 15
heee 3 #2305 27 a0

The 1ifa of the "C" batteriea will ba aguivelent to the "ahalf" lifa.

An sutomatic recorder may be connected to the meter in order to record fading
and other characteriatica., For this purpose two binding posts have been pro-
vided; m d-c voltage of & value up to 1.8 volts dependinsg on the field inten-
sity appears across thess posts, permitting the use of en external amplifier
to furnish recorder current.

£k ITI
ELECTRICAL DESIGN

Tha equipment comnsiats assentially of & receiver, a ealibrating oseillator

end 2 loop antenna. Embodied in the recelver are m atep ettenustor, = gein
control snd an output meter. The arrensenent of the various units is shown by
achamatic diagram P-702884 and by the simplified block diagram.
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The receiver is of the superheterodyne typs, aying three intermedircte—frecuiency
amplifiecation atages tuned to a frequenecy of 'f kilocycles.- The second datec—
tor is designed to serve as & linesr output voltmeter. The output of the re-
celver ia controlled by means of s contlouously-varinble gain control in the L-f
emplifisr and a ealibreted sterved-resistanna attenuetor located in the input
circult of the 1-T amplifier. To feaclilitate ldentification of the incoming sig-
nal, a set of headphonea may be inserted in the output cirecuit.

The calibrating oscillator ls copable of Tulfilling all necasszry requirenents
for proper callbration of the instrument. Calibretion is required only when
there ie resson to assume thet the resistance of the loop or gain of the i-T
mmplifier may have chansed between readings, or when maeking mugﬂufnmantﬁ at 41f-
ferent signel freaguencieas. Coupling to the loop 1= obtained with a ealibrating
mutunsl-inductanca attsnuator which is shielded to eliminste electroatatic and
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external electromagnetic coupling. The loput voltege is msasured ecross the
primary of the inductor by meens of a three-legged thermocouple and & meter
whose ealibration is independent of frequeney. The calibrating sttenuator is
80 designed that the volteze it induces in series with the loop 18 constent
over the entire frequency range for any given setting of the thermouvoltmeter,

The total frequency range of tha Instrument is divided into four bands as
follows:

Band A 500 - 1,500 ke. (Covered by coil set mAn)

Band B : 1,500 - l},ﬁ{]ﬂ ke. {_ " L] L] " nBﬂ}
Eend C : 4,800 - 10,000 ke. ( L] " " LI L)
Band D :10 ,GGD - 20 ,OGU ke, I; L] " " - mow

Each band i{a covered by a separate loop entenna, heterodyne cscillator ecoil snd
ealibrating oseillator coill, these componenta having been desizned so ns to pTo=
vide uniform sensitivity on all bends. Thia condition, however, hes not been
fully realized becsmuse of the extremely amall size necessary for the highest fre-
quaney loop.

The complete sguipment employs Tive tubea of the six-volt heater type and two
of the twoevolt hemter type. A meter is rrovided which indieates both the plate
and filament supply volteges.

v
THEDRY OF OPERATION

The theory of the superheaterodyne receiver is well known snd so will not be
discussed hera except ms involved in deriving the formuls for computmtion of
field intersitiea from rerdings of the instrument.

¥hen & loop sntenna is placed in a magnetic field, a voltage is induced in its
cireuit. The magnitude of this voltage is dependent upon the strengzth of the
field, the effactive height of the loop and the engle between the field and tha
loop. Wien the loop is directed s=o as to give maximum induced voltage, this in-
duced voltace may be expressed by the formula g

a=F.h (1)

where e = induced voltege 1n microvolts

F m field intensity in microvolss per meter

h = effactive height of ths loop antenns in meters

If & variable capacitor is placed mcross the loop entenns and the eirsuit tuned
o resonance with the freguency of the field, = voltege will sppear across the
loop entenns and condenser greater thean the induced voltase by =an amount termed
here the "step up" of the loop, mnd expressed by the symbol &. The voltage (E)
acroes the loop antenne in the magnetic field thus may be expressed by the
formula :

EwgQ.e =3 F.h (2)

Since the loop must be balanced to ground in order to pravent antenna effects,
only one-half of the actusl voltage (or E) is impressed on the grid of the first
2
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detector and thence combined with the hetercdyne cscillator. There will now ap-
pear aeross the plate load of the first detector a voltage of intermediate fre-
quengy (300 ke) whose amplitude im dspendent both on the voltage E and a constant

(the conversion conductance of the firat detector tube) designed as Mg« The cir-
cuits mesocimted with the firat detector are so designed ae to meke this quantity
[HdJ constant for any input voltage L%} over the rangs of the inatrument at any given

frequeney, and as nearly constant a8 possible for all frequencies without over-
loeding any of the m=ssoclated tubes.

The voltege (E4) fed to the intermediate-frequenecy emplifier is, therefore:
Eg =E . Mg = Q.F.h.ly (3)
g 2

The voltage (Ba) is impressed scross a resistance attenuator network where 1t may
be attenumted by sny emount up to 50,000 (in steps of 4 and 5) such that the at-
tenuation factors ere 1, 5, 20, 100, 500, 2000, 10000 snd S0000. The attenuated
voltage ia impreased on the grid circult of the first tube of the three-stage in-
termediate=Trequency mmplifier. The galn of this amplifier may be varied by mesans
of a potentlometer type control between rather wide limits. The gain at eny con-
stant setting will be designated by Mg and the setting of the attenuator will be
designated by A,, Ag, ete. The output voltage of the i=f amplifier is measured
by meane of & d=c micrommmeter and a diode rectifier. Beceuse of the fact that
the dicde rectifier is not & true linesr device, the meter scele is ecaslibrated so
that its readings are directly proportional to the ocutput woltage. The output of
the i-f amplifier will be designeted as H;, Ry, sate.

Thuﬂ, E = nd M "’ﬂ-

Y
and from (3),R = F.h.Q.Mg.Ma  (4)
2.0
or F = 2,H.4 (4a)

BaQMy 0,

In order to calculete the field intenslty giving the reading H, it is necesasary
to know the values of "h", "Q*, "M;", and "My". To find these values,it 1=
pecessary to calibrate the inatrument. If a known voltege "V" is induced in

the loop oireuit, it will be possible to calculate a value which will include all
of thess constants with the exception of "h"™ which is kmown from the physical
dimensions of the loop. This voltsge is introduced in the loop eircuit by means
of a mutual-inductance attenuator.

The mutual-inducteance attenuator consists of two self-inductances,inductively
ocoupled to sach other and shielded to prevent any capacitive coupling. The
primary or larger inductance is fed with current from the calibrating ocscillator
and the voltage across the coll is messured by means of a themmocouple voltmeter.
The secondary or smsller coll is connected in series with the loop antenna; the
loops being opened at their electricel center so that one side of the secondary
{aa well as one side of the primary) of the mutusl induetanse will be at ground

-




The seccndary voltage (V) 15 proportionml to the primary eurrent and the
muitual inductance between the two coils, being expressad by the equation:

T m B.07. f;IpoIm Lﬁ]

and since the primery voltege (By) = 2.mf.I .L; or I, = _Ep (&)
EmL.L,

then ¥ -i - Ly {7}
Lp

Since Ly and Ly are constants, 1t follows that if is held constant, the
secondary voltege (V) also will be constant irrespective of frequency. Ve thus
fieve & known constiant voltage souree ms long as the primary voltage is held con-
atant by means of Lhe Lhermocouple voltmeter smcross the primary coil.

With the voltage "V" introduced in the loop cirouit as outlined above, there
will be impressed on the grid of the Cirst detester a voltage equal to ¥Q which

2
wWill produce nn ocutput reading (R) proportionsl to "Ma", "M_", and "A". Thus,

R o= V.G.Mg.M, (8)

2.4
To calibrate the instrument, we will choose certain calibrating velues as
follows: .
V=Tl
A = Ay

and will adjust "Ma" so thet these conditiona may be met at this frequency. Then,
from (&) :

By = V1.Q.Mg.bg)
2.0

or  2.44.R) = G.Mg.Ma) (2]
vy

If now we place ihe loop of the instrument in an unknown field of field strength
"E" mnd ellow the gain of the i-f smplifier to remain "Mg1™, but very the at-
tenuator setting to Ap, the output reading will be some value Ry; from (4a),
therefore:

o5

and substituting (@) in (10):
E.Hg.h, V1 {11)
2.hA1.K]

from which the field strength mey be calculated sinee all quantities eaxcept "F"
ars Known.

F =

=]10-




By collecting the terms of tha ealibrating conditiona, this formula may bae
aimplified to the form:

e EE‘LE.I where K = ?l

B {12) k1.

Thie formula can be simplified still further by substituting therein the for-
mule for the effective height of a loop antenna:

h = 2.7 .£.5.H.A

where 3 = s gonsbant
N = number of turnsa
A = araa enclossd by tha loop

For sny given loop, this becomes h = s'e {13}

and substituting (13) im (12):

Fom RE#.E {14) where C = %

The velue 0" is calculated for each loop so that caelculation of field inten—
sitiea from "Rg" and "Ag™ are very simple, "f" being a known and conatent guan-
tity for any measuraments such as when meking & station survey or record ing
fading. It must be remembered that the quantities "Q" mnd "M4" are not constanta
with respect to frequency 85 that the instrument must be recalibrated for sach
different Irequency if the frequency difference is greater than a few percant.
Frequency changea up to five percent do not affeect these quantities mppreciably.

In order that the higher field intensities may be messured, 1t 1s necessary

first to attenuate the voltage mcross the loop to prevent overlosding of the

firset detector. This is mecomplished by placing a cspecitance attenustor in tha
grid eirecuit of the first detector. This attenustor mey be pleced in or out of
the circult ns desired. No attempt hema been made to keep the attenumtion ratio of
thie unit constaent with respect to frequency so thet when making messurements with
this unit in the clircuit, it will slso be necessary to calibrate under like con-
ditions.

When eslibrating with the input attenustor in the eircuit (position L), the i-T
attenumtor must be ast on a different position than whem the ipnput attenustor is
disconnected (position Hj., The field strength caloulated by (1l4) therefore muat
ba multiplied by the ratio of the previous i-f attenuator setting for calibra-
tion to the new I-f attenuator callibration setting.

v
OPERATION

Set-up!
The field-intensity meter should be set up for operation in the following manner:

l = Connect the Inatrument to the batteries in the carrying case
by means of the battery cable.
HOTE - To conasrve the batteriesa, it is recommended that this cable
ba shortened by the cuatomer to a length consiatent with practieal
requi rements, thereby minimizing the inherent voltage drop.

=LY
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£ = Insert the plug-in coils and loop entenna which are designed
for the frequancy of the signal t0 be msasured.

In apecisl cases whare it ia necessary to mount the loop antenna at A& distance
from the field-intensity meter (ea for measurements in an sutomobile), the in-
stallation should be referred to the Engineering Department, RCA Vietor uo.,Ine.,
Cenden, N.J.

Frocedure:

The complets procsiura for messurement conaists of threa steps as follows:

{1) Adjustment of Heceiver to Frequency

Turn the power "on® end tune the recalver to tha signal to be
mezasured by means of the loop (LOOP TUNE) and heterodyne-oscil-
lator (HET.TUNE) tuning eontrols. Hasdphonss may be amployed to
expadite this procedurs, using the phone jmck (PHONES) on the
penal. After the desired eignal is located and the receiver smc-
curately tuned, rotate the loop until the signal is 2t a minimum,
then turn the ealibrating oseillator (CAL. TUME) "on" and adjust
that oasillator to the freguency for whieh the receivar is tuned.

NOTE - The loop tuning renge switch (see Figure 3) should be set | $
"inward" when using lecop A or loop B and "outward® when using loop ' ™~
C or loop D. —

(2) Calibration of the Heceiver

Adjust the (CAL.) knob to a setting where the calibration meter
(INPUT) resds "200". With the i-f attenustor sest at *50,000 and
the input attenustor switeh (SENS) turned clockwise (H), adjust the
gain of the i1-f amplifier with the (GAIN) econtrol until the OUTPUT
meter reads "150™.

NOTE = Since the battery voltages decreese slowly with age, it may

be necessary at some Lime to take mezsurements with the calibra-

tion meter (INPUT) at = lowar than praseribed setting. Under such
conditions, the OUTPUT meter setiing maturally will be lower also

but not by the same amount. 1t will be advissbla therefors, at tha
times new bstterlies are instmlled, to obtain several INFUT versus OUTEUT
aeter readings. Corresponding values may be datermined by first per-
forming the normal calibration procedure, then setting the MPUT meter
by means of the (CAL) knob at various points end noting the OUTPUT
meter readings, making no sdjustment of the [(CAIN) eontrol.

{3) le=surement of ¥ield Intensity

Turn the calibreting oscillator "off® and rotate the loop until the
aienal la spein meceived, then sdjust the 1-f ettenustor until the
output mater reads = gonvenisnt value. The field strength is esguel
t2 the produet of the output meter reeding, the attenuator multiplier
ratio, nnd a constent derived from the loop constanta, all divided by
the frejuency in kiloeycles rt which the messurement is made, as shown



by the following formuls:

Metar Attenustor
Field Strength = Reading . Setting . ¢
(microvolts per meter) Fragueney (ke)

/57
= 188%3 for loop A
= 532.0 = .
= 1687.0 = -
= 7617.0 ® “* D

with =Q=

Note: When using the imnstrument with (SENS) eontrol om »Lr,
calibrate with the i-f attenumtor set at 2000; to caleulate /
the field intensity under such comditions, multiply the |
measured results by E25.

In actusl practice, it will not bs necesssry to repeat stepas (1) end (2) for
meagurements at & single frequeney when the slepsesd time between measurements
is short. Where extremely accurate results =re not required, field intensities
greater then five volts per meter may be measursd.

Errors:

Irrors in the instrument may oceur from seversl different sources and will be
discussed in eonjunetion with messurements mede on the component perts of one of
these instruments. Ferhaps the most serious error possible is that incurrsd
through variation of the calibreting voltage. If eny appresiable amount of
capacitive coupling exists between the primary end gecondary coils or 1f the
gecondary coll should resonate within the freguency renze of the instrumant, the
ealibrating voltage will not remain constont.

With the coupling adjusted to the proper value, the sscondery voltege st various
frequencies was compared with a voltagze at corresponding frequencies emitted

by a stendard (Type TMV-18) oignal generator. This test indicated that the ealli-
brating voltage is constant (within the limite of normal errors in measurement )
over the frequency renge of 500 to 20,000 kce Subsequent messursments of & more
exacting nature on similer types of mutual-infuctence attenustors enshle ine
terpretation of these reasults to assure an accuracy of at least + 1 percent, in-
cluding visuel srrors in resding tha voltmater,

Next in the order of importence is the error ceused by non-linearity of the first
detsctor over = wide range of input volteges. A curve of input voltege versus
output voltmge atarting with en input of a few microvolts apd continuing up to

© volta input shows non-linearity of less than 2 pereent; in other wordas, M4
varles less then + 1 percent from calibreting to meesuring conditions.

Apnother scures of error is found in the attenustion factor of the i-T attenustor.
Messurements of the atteaustion retios chow a meximum error of + 1.5 percent.

An error alsc may occeur in merking or reading the output meter; this, however,
will not be greater than one part in 50, 50 being the lowsst point on the output
meter scele woich the operator will be required to read., Thus en error of + 2
percent may oecur at this point in the eguipment, apd since the errors in marking
and reading the scale may be in the seme dirsction, it will be possible to ob-
tain = total error of + 4 percent. At the point of calibration, however, the er-
ror in reading the output meter will be less then #+ 1.5 pereent including the
ealibration srror.

=1l4-




Thus through percentage errors of + 1.5 percent in the output metsr, + 1 per-
cent in the ealibrating voltage, snd + 1 percent becsause of rmn-linee-?‘_t;.r in
the detector, the gain of the i-f smplifier may be ipeorrect by 3.5 percent.
After calibrating the instrument snd while meking a messurement, sn error of
#4 percent may occur in the output meter and one of +l.5 percent in the I.F.
attenuator. Thus the maximum error.excluding thet produeced by improper tuning,
is +¥%. The probabllity, however, thet all of these errors will occur in the
game direction 1s extremely small snd the sverage error should be well within
+ 5 pereent. This fact is borne cut by messurements of overall gain mede be-
tween l& microvolts =nd 2 volts input by meens of the previcusly mentioned
(Type TMV-18) signel generator. These measurements which inelude any arrora
which may occur in the firat detector emd i-f attenuetor (as well as errors in
reading the output meter) showed totsl errors of less than + 1 percent whers

in the sbove calculations we have allowed errors of +3.50., Using these measure-
ments 23 s bmeias for caomputing the overall error, the maximum probsble error of
the Instrument will be within + 2 percent.

Any errors resulting from improper tuning mey be eliminated during celibrstion
by sdjusting the eelibrating ocsecillstor to "zero-beat" with the signal being
measurada.

VI
SEHVICE NOTES

The followlng information ia given to mid in maklng the adjustments which are
most llable to be necessary for contlousd satiasfactory operation of the Type
"TMV=7E=E Field-Intensity Meter.

Incorrect Calibrating Voltage

When the amccurscy of the calibrating-oscilletor voltage is in doubt, or when
the thermocouple across the primary of the calibrating sttenustor hes been re=
placad, the ealibreting voltege should be checked in the following manner:

1l - Procure a signal generator, or similsr piece of apparstus, which is
capable of supplying 40,000 mierovolts with known sccurscy et a fre=
guency within or mbove the stenderd-brosicast bend (540-1500 ke). 4

Type T™V-18 aignal generator is recommended for this epplication.

£ = Remove the field-intensity meter from its case and connect the bat-
teries. Open the loop socket mnd connect the top nnd next to the
top brushea of that socket to the high-potentiml mnd the ground bind-
ingz posts of the signal generator, respestively. Turm both the field-
intensity meter snd the sigmal gensrstor "onv.

3 = After the inatruments have been 1o operatlon s sufficlent lemgth of
time to become well stabilized, set ithe attenustor of the signal
generator to supply 40,000 microvolts. With coil set "A™ inatalled
(if broadecasat frequenciss are baing used), tune the field-intensity
meter to this =ipnal and adjust the i-f attepuator to provide ap-
proximately full-seals deflection on the output meter.
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4 -

Turn the calibrating oscillator "on", imsert a set of heedphones mnd
fune the oscillator to the frequency of the signsl generstor by the
"zero-best" msthed. Then disconneet the lasads to the =ignal Zenara-
tor.

Connect the top loop-socket brush to the third brush (from the top)
using a short lead with test elips, mnd adjust the input meter to
that reeding specified under "Operation~Proeedure", Section V. The

output meter remding now should be the same as when the signsl genera-
tor was connected.

If this is not the case, the reading of the input meter should be
varied to produce the rsquired cutput-meter deflection mnd toe final
indieation of fhe input meter should be used for future calibretions

in plece of that velue specified under "Uperation-Procedure® - Section

Ve

low Sensitivity

sensitivity may be produced by any of tha following:

Low bottery voltage.

Foor connection to loop. If necesssry, the loop-soeket brushes and
loop slip rings may be cleaned with fine sandpsper.

Week or defectlve tubes. The tubes should be removed =nd tested a.f.
regular intervels, new tubes being substituted when NeCcesSsSATry .

I-F transformers not properly aligned. To re-align the i-f trans-
formers,an exiernsl voltage st a frequency of 200 kilogyeles must
be applied.

NOTE-The Type TMV-18 Simal Generator also may be smployed in this
adfustment. The signal generator should be connected to the fisld-
intensity meter (ses "Incorrest Calibrating Voltage") snd both in-
struments turned "on". When the instruments have beem in operation
long enough to become properly stabilized, set the i-f sttenustor of
tha field-intensity mster at 10,000, the gerin control at a nommal
value, and vary the output of the signal generator until the ocutput
meter of the field-intensity meter resds spproximately two-thirds
of its full scale deflection. The i-f transformers (see Figure 4)
aow may be aligned by means of an insulated screw-driver, reducing
the output of the sigmal ceénerator es necessary to prevent over-
loading of the output meter of the field-intensity meter. Thasze

ad justments should be made, sterting with the lat i=T tranaformer,
then proceeding to the coupling trimmer (C-22) and the £nd, 3rd and
4th i-f trensformera in sequence,

4 =maell error will occur whem the loop=balancing capecitor {C4) is not proparly

adjusted.

receiving e aignal, end sdjusting the balancing capacitor until the output meter

This mey be corrected by rotating the loop through 1850 dagrees while

reads th: seme in both positions of the loop.

-16-



PLUG-IN COILS (4 PAIRS)

HOLDER
1./

BATTERY
CABLE

.1 00PS (4)

BATTERY CONNECTOR PLUG

FIG. 5 - BATTERY AND ACCESSORY BOX
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PARTS LIST

The following parts 1liat is fneluded to feecilitate the identifieatisn of

parte and order of replacements.

When ordering such parts, the menufacturer's

drawing number and a suitable description of each unit should be specified.
All symbol nunbers may be cross-refersnced readily to the schematic diagram and
the locations of the mejor components are shown on Figures 3 and 4.

Hefsrence

I-1 and 1-2
Tu; L L&
L=a

1I=7

1-8 and IL-8
L=10 mnd L=12
L=13 and L-=14
L=-15

L=16 end I-17
1-12 and L-1%
L-20 mnd L-E1

T=1

-1
C=2

C-3

Cmt

c-5

C-8

c-7
c-8,C-9,C-10
Cell

C-12,0-13,0-14
c-15
C-16
C-17

€-18,6-19,G-20,

and C-21
C-22
C=23 and C=24

C-25 and C-28
C-27

C=-28
C-29 and C-30
C=31
C=-32
C-33

Description
Colls

Mutual inductor of celibrating attenuator
Calibrating oseillator coila

Calibrating ocac., "+B" filter (16 millihenries)
Calibrating osc, filament resistor (68 ohms)
lst i-f transformer

Detector-oscillator filter (18 millihenries)
Heterodyne-oscillator enils

I-F emplifier f{oput filter

2nd i-f transformer

3rd i-f transformer

4th i-f trans{ocmear

Qutput transformer

Ceapacitors
Loop-tuning eepacitor (500 mmf.-variable)
Input attenuator eap. (12 mmf.)
Input attenuator caep. (100 mmf.]
Loop=balancing cap.
Calibrating osc. grid cap. (300 nmf.)
Calibrating osc. filter cap. (0.1 mf.)
Calibrating osc. tuning eap. (500 mmf.-=varieble)
Calibrating osc. filter cap. (0.1 mf.)
lat i-f tuning capacitor

Detector filter capamcitor (0.1 mf.)
Heterodyne osc. coupling cap. (1200 mmf.)
Heterodyne ose. grid cap. (300 mmf.)
Heterodyne ose. tuning cap.(500 mmf.-variable)

Heterodyne oasc. filter cap.(0.1l mf.)
Amplifier input tuning ecspacitor
£2nd i-f tuning eapacitor

drd i-f tuning cepacitor
4th i-f tuning capaciter

Amplifier filter capecitor (0.5 mf.)
Amplifier filter capacitor (1.0 mf.)
Amplifier filter eapacitor (0.1 mf.)
Amplifier filter capscitor (1.0 mf.)
Amplifier filter eapacitor (0.1 mf.)

(25 mmf,) National Type SEU

Drawing No.

M-402769, Gl
M-402766

M-64086, 61
U-408771

U-402774, G2
¥-64086, Gl
N-402768

M-402744, 03
¥-402745, Gl
N-402745, G2

M=£4322, Gl

F-702B55, PES
E-5%224, P3
E-59224, PO

E-59134, P4l
E-60033, Gl
P-702855, P24
E-89033, G1
Supplied with
1-8 end L-@
E-69033, 61
K-59044, P15
E-50134, P41
P-7028B55, P24

E-28033, Gl

Supplied with L-15
Supplied with I-18,

1=17

Supplied with L-18,

1-19

Supplied with L-20,

I-21

H“'Hml, Gl-
M-88501, 61
E-69033, Gl
K-88501, Gl
K-89033, G1



Aeference

=34
C-35
. =36
EErHMOVE P _Qud7
=38
C-38

R-1
R-2
R-3

R-4
R=5
R-&
k-7
R-8

R-9

R-10 to R=ZE

R-23

R-24
Er-:;f:-iﬂ.gﬁ__

R-26

R=27

H-z8

- H=29

R-30

Deseription
kmplifier filter ecapacitor (300 mmf,)

Amplifier filter capacitor (400 mmf.)
A=-f coupling capacitor (0.025 mf.)
Recorder {ilter capseitor (0.1 mf.)
Detector filter capscitor (745 mmf,)
amplifier filter cepacitor

Hesistors
1st det. grid leak (10 meg., 1/4 watt carbon)

Drawing No.
E-50134, P41

K-59044, P8
K-39078, Gl
K-59033, 02
M-59044, P20
K-39032, Gl

K-33878, Fla

Cal, ose. grid leak (15000 ohms, 1/2 watt carhun]ﬁ-snlsa P9

Cal, cutput control (0-15000 ohms Stackpole
potentiometer)

Fixed bias control (13000 ohms, 1/2 watt carbon)
Varimble bims control (6000 ohms) = Yexley HEMP
1st detector blas (3500 ohms, 1 watt carbon)
Heterodyne coupling resistor (13000 chms,

1/2 watt earbon)

Heterodjme osc., grid leak (15000 ohms, 1/2 watt
carbon)

Heterodyne osg, filsment resistor (Internationsl
Resistor Co., Type BA, &7 ohma)

I-f attenuntor resistora

lat i-f emp. bias resistor (500 ohms - 1/2 watt
cerbon)

I-f screen grid bleeder resiator (15000 ohms -
1/2 watt cerbon)

Diode load resistor (50000 ohms - 1/2 watt
carbon)

h=f filter resistor (80000 chms = 1/4 watt
carbon

rd i-f bias resistor (850 ohms - 1/4 watt
earbon)

I-f sereen grid voltags divider (20000 ohms -
1/2 watt carbon)

Output tube bies resistor (2800 ohms - 1/2 wett
earton)

A=f soupling resistor (500,000 ohms - 1/4 watt
earvon)

Recorder voltnze diviia“ (BOOC ohme - 1/4 watt
carbon)

implifier Tilter resistor (1000 ohme - 1/2 watt
earhon)

Miseellansous
Fhone jack
Input meter - Weston Model GO0 (250 ma., = 20
ohms )
Voltmeter (Fl, and Fil.) - Weston Modal 5086
(7.5/150 volta)

K-802820
K-83875, P10

K-37514, P1
K-63875, P1g

K-59138, P9

M-402767, 01
K-67514, P17
K-58138, P9

K-63875, P26
¥-63578, Pl
K-63876, D29
K-83875, P23
K-59136, Pe2
K-83875, Pl1
K=63576=F21

¥-63875,P2

E-78e22073, P1

Output meter — Weston Model 289 (300 mm. = 2900 ohns)

Loop tuning-range switch

Input attenuator (SENS) switch

Cal, osc. ON-OFF toggles awitch

Mein ON-OFF eswitch - Yaxley 744
Themocouple

=] -
YES , Vo WATT CARBCN

!

M=402751, GL
¥-802821
K-30066, P3

M-402132, Pl
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UNITED STATES DEPARTMENT OF COMMERCE
WASHINGTON ‘ f:I‘11hhh

RPational Wureau of Standards
Certificate

FOR

Radio Field Intensity Meter
R,C,A,Type TMV-75-BE, Serial No, 538,
o Submltted by:
Queen City Broadeasting Co., Inec.,
Cobb Bullding,
deattle, Wash,

The instrument included a shielded case contglning
the measuring apparatus, tuning condensers, and calib-
rating voltage scurce, A rotatable loop antenna fitted
into a sultable rotatable mountiang on the shielded case.

The method of measurement conslete of ineerting in
geries wlth the loop antenna £t its genter a flxed
calibrating voltage, and comparing the latter with the
inducged fleld voltage Dy mez=ns of a seneltive vacuum=-
tube voltmeter: the latter comprises a sunerhetsrcdyne
radlo recelver with a linear first detector and a
rezistance-tyve veoltage attenustor connected between
the detector and the intermediate-frequency amplifler.
The output lndicatlang system includes an ammeter con-
nected through a sultable compensating clrcult to a
linear second detector. The calibrating voltage,
measured wlth a thermocounle-tyoe meter, ls adjusted
to a fixed wvalue., The ampllfication of the i=f ampli-
fler le varied to obtaln a flxed readlng of the cutout
indicator. In this way the overall sensitivity of the
instrument 1g maintalned econstant znd may be ineluded
in the antenna coefficilent.

The set was submitted for callbration on March 21, 134l.
The followlng meassurements were made:!
I, Cirecult measurements,to determine the degree of

linearity of the first detector in the freouency range
from 550 to 1500 killoeyclee ner gecond, the degree of’

Test No, Te-21709
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linearity of the outnut indicating system, the actual

voltape-attenuator ratice corresnonding to the eeveral
gteos of the voltage-attenuator of the instrument, and
the variation of callbrating voltage with frecuency in
the interval fror =50 to 1500 kilocycles per second,

II. COversll field intenslty measuremente, to evaluate
the antenna coefficlent in the frecuenoy range from 580 to
1500 kilocycles per second, and to determine whether thls
coefficlent 1ig denendent on the cnerating frecueney.

The results of the measurements are shown in the
following tabulatione, In these teste the anftenna co-
efficient (C) relates the value of the radio fleld
intensity to the reading of the output indicator and to
the voltage-attenuator ratio of the measuring set, and
1e defined by the relatlon

¢ = &
where 18 the radio fleld intenelty in microvolts per meter,
f 18 the freguency in kilocyclee per second,
M 18 the readlng of the outout indicator
A 1g the measured voltaze-attenusator ratin.

I. Circult Measurementsa.

The firet detector was found to be linear within plus
or minus 2 percent for input voltages un to 2.0 volts,
In use an input voltage of 2.0 volts corresponde anproxl-
mately to a radic fleld intensity of 1.0 volt per meter,

The output 1ndlicating eystem was llnear to olue or
minus 1.5 percent from 15 to 100 percent of full scale,

The voltare-attenuator ratics were found to have the
following relative values, referred to the callbrating
sten (50,000), The measured relative values were accu-
rate within 2 percent,

Test No. Te-91709
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Indicated Measured
voltage-attenuator voltage-atienuator
ratlc ratio
50,000 50,000
10,000 9,680
2,000 1,842

200 509
100 Eg.a
20 16.3
9 4.1
1 0.8

The values of the calibrating voltage wae 43,6 milli-
volts at the setting of 200 specified by the manufacturer
and was found to be independent of frequency 1n the inter-
vel from 550 to 1500 kiloeycles per second, The sccuracy
of the voltare determination was *1 percent.

The best oscillator frequency was found to drift and
to reculre retuning within a half minute after a previous
tuning, particularly at the higher frequencies,

II, COverall Field Intensity Messuremente.

The determination of the antenna coefflelent for the
loop antenna in the frequency range Ifrom 550 to 1500 kllo-
cycles per second was made on Mareh 23, 19&1, at the
Bureau's transmitting station st Felteville, Md,, 1n terme
of radioc field intenelties as measured by a standard fleld
intenslty measuring set of the Bureau.

Tre results of the measurements are given 1n the fol-

lowing table, in which the letter symbole are as defined
in the expresslon on page 2.

Teet Mo, Te=-31709
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MBS FORM 1.8
Fresuency, Fleld Tnetrument under test =N
¥ilocycles intensity Reading of Yeasured Antenna
per gecond, messured outout volterge- coefficient,
on stendard, indleatcr, attenuatcr
microvolts ratio, 5
per meter, 0w Sl
£ M A A
550 2090 E7.5 £9 148
£50 2550 156 &9 156
1000 1365 239 89 158
1109 3 ’35 52 503 145
1200 3545 57 503 147
1400 3900 7 509 147
1500 3720 T SDE 144

It was found that successive measurements of the
game fleld intensity varled by as much as b Dercent,
This ie belleved due to faulty contact at the base
of the loop antenna, since the sensltlivity of the
instrument varied nnnaiderably if the orlentation of
the loon antenna were varied during & measurement,

It was found that lese error was introduced by keeplng
tne direction of the loos entenna fixed for maxlmum
signal strength, for measurement of flell lntensities
less than 5000 microvolts cer meter,

IITI. Conelusion

The values of the antenna coefflclent as a functlon
of frecuency ere tavulated In the last column of the
fﬂregcinL table, and are seen to be within 15 percent
of 1E1., TVhen baEEu on the uee of thls antenna coef-
ficient and cn the measured values of voliare-
atuenuator ratio reported 1n Section I, the measure-
ment of redio field intensity by thle inetrument was
found to be accurate within #7 percent at the freruen-
olee and fleld intensitles remorted in Sectlon II.

From thle anc the measurements of linearlty, etc,,

reported in Section I, it ig eetimated thet the sccuracy
of mepcurement with this instruient for redio fleld in-

Test Lo, Te=-5170%
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tenslties ranging from 100 pv/m to 1,0 v/m in the freauency
range from 550 to 1500 kilocycles per second, is within

10 percent when the corrected value of the antenna coef-
ficlents and the measured valuee of voltage-attenuator
ratlo reported in Section I, are employed.

—,1‘72 3\[-_),4,_ o .\Tg J

Lyman J. Eriggs, Dlreatar.

.

Your order No. 229
Teet No., Te-91709,
April 4, 1941,
JJP: AN




On September 27, 1945 This instrument was checked for calibration
at the University of Washington with the output of a Genersl Radio
Type 605-B 3tandard Signal Generator, with the following conclusions.

Celibrating with & setting
readings

Calibrating with a setting
readings

calibrating with a setting
reedings

of 200 on the input meter results in
that ere 15% high.

of 248 on the inmut meter results in
that &re correct.

of 225 on the input meter results in
that are 10% high.

The ecalibration meter readings indicate the following voltages ét
the third brush from the top.

This run wae made at & freguency of 10Z2Ckes.

250
230
200
180
le0
140
120
11z

40,000 Microvolts

27,000
23,900
31,000
28,700
26,100
23,800
22,800

Lid

I =2 3 3 3 3F

.

J. B. Hatfield
Has Aa R&:ir b
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