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Methods of Measurement of Spurlous Transmitgg}}butput

1, Introduction

This Standard coﬁers Methods of Measurement of the Spurious
Qutput from Radio Frequency Transmitters., The Spurious Output of any
transmitter 1s a posslble source of interference to other services.
This interference may be caused by that part of the transmltter
output which is incicental to, or the result of, the generation
of the intended signal ocutput.

Spurious transmitter output may &appear:

(1) across the output terminals of the transmitter;

(2) on power supply, control, or other wirlng emerging
from the trensmitter;

(3) by direct radiation from transmitter circults due to
imperfect shielding.

For practical reasons these Standards on Methods of
Measurement are accordingly of three pérts:

(1) Spurious Output from Transmitter Output Terminals.

(2) Spurious Output from the Transmitter to External
Wiring.

(3) Spurious Output due to Transmittgr Cebinet Radletion.

2. Definitions#
2.1 Spurious Transmitter Output. Any part of the radio frequency

output which 1s not & component of the intended output as
determined by the type of modulatlon and/or specified bandwidth

1imlitations.

~ #-To)be m entica i~ he IRE 351 Tae Committeets definibionsy—~_
if layeilable T to the 6 of thls Standerd.
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2,2 Spurious Transmitter Output, Conducted, Any Spurious Output

of a radio frequency trensmitter conducted cver a physical
transmission path.
NOTE: Power lines, control leads, K.F transmission lines, coaxial
lines, and wave guides sre all considered as physical
paths in the foregoing definition.

2.3 Spurious Transmitter Output, Radisted. Any Spurlous Output

radiated from a radio frequency transmitter.
NOTE: The radio frequency transmitter does not include assoclated

,fw-—w»-i £/ Aoecacrs Qe n LR Cdeare &F) fr polotle T /-&.J—-&J?‘—fif(/ _‘ﬁc‘?-'rtd-:lw‘;[ Et e

‘5 / L{ ntenna and transmission lines a,wﬁ:w_z e aplovpe <o -""‘-zi'w'—(lfd'«fi
‘ 2.4 Spurioungransmitter Output, Extrabands. Spurious Output of &

transmitter outside of its specified band of transmisslion.

2,5 Spurious Transmitter Output, Inbande. Spurlous OQutput of =

transmitter within its specified band of transmission.

3. General

All five of the definitions relating to Spurious Output have been
given because they accurately describe what Spurious Output

is (2.1), how it emerges from a radio transmitter (2.2 Conducted
and 2.3 Radiated), and 1ts location with respect to the transmissic
band (2.4 Extraband and 2.5 Inband). This information determines
whére and how measurements are to be made. In the case of
Conducted Output at the transmitter output terminals the

reletive power of the Spurious Output to the carrier is

measured. In the case of Spurious Output conducted on the
external wiring the voltage to ground 1s measured. In the case
of radisted output 1t 1s necessary to make measurements of

radiated field strengthe.
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3,1 Sources of Spurilous Outpute Some possible sources of Spurious

Cutput are:
2 1.1&zF Parasitic Oscilletions.
3,237 Harmonics of the Oscillator Frequency.

3./3(gF Harmonlcs of the Carriser. 0 o cloedlly
by loa. Bornd 3,15 /’AJ}&/ v/ Cf“"‘“‘[ e Lo
31483 , Basepmodulation Prod%zf’_‘J/ ¥ 4»fapr722M”MAéL“LJZJ¢ﬂ“LLMn

2./74&F Power supply disturbances.

3.2 Modulation Conditions. Before proceeding with the measurement

of transmitter Spurious Output it 18 necessary'to ad just the

transmitter to the operating conditions for which the

measurement 1is being made. The modulation conditlons should

i in acco nce with. the, appropriate snecifica iozéfé :u élaﬁi
4’%@// m;mﬁ{/ ‘(4,‘( 2V ﬁjg //tb /,.,.“ ‘L Z—f,ﬂ. Ll ‘l'-’?hl— /fl—bb\g ‘ﬂ LG 14-; 5 ‘_.é‘? <t Ao "r{/
i 3.3 Measuring Instruments. The instruments used to perform the

measurements shall be capable of Peak and HMS measurements.

3.%3.1 Monitoring.

The measuring instrument shall be monitored 3
with a headset, loudspeaker, oscilloscope, or other indicating ,§§

devices, during all measurements. Precaution shall be taken to

jnsure that the monitoring does not influence the meter reading

on the measuring instruments. ? :§

~ 3.4 Broadband Spurious Output Measurement. Broadband Output shall

/[ ;{ asur d by us Peak position of the EB%JL,JPS nstrument gt
y “‘I’if:% «.f;t r..é»m. L& Lrfrtl, SEitttl.

roa and ? puls cw me asu ements ;Ee reading obtained .z «
> .

L e, ~</
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inssrament. ju?q, ;a,¢>c.hvé. R Il VT Ll pres /m.eja_,ayc /“"L”'ﬂaﬁ
3.5 OW Spurious Output Measurement., CW Oor narrow band spurious

output shall be measured by using uhe RMS position of the

measu E ing 1nstr'ument o u{ Avw \?76;0’ _é::ﬂijﬂl?‘/

F Y &
j rrangeﬁent. The ganeral rrangement of equipment inte
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connecting cable assemblies, and supporting ‘structures shall

be such as to simulate an actual installation insofar as

practiéalﬂs.Shielded leads or cables shall be used only where

they will be so used in actual practice, except that shielded

dummy antennas may be used for transmitters.

3.6.1 Dummy Antennas. Any dummy antenna used shall have

electrical characteristics which closely simulate those

of the normal antenna, and should be shislded where

possible. The dummy antenna shall be capable of handling

the power required and shall contein any unusuval compo-

nents which are used in the antenna (such as filters,

crystal diodes, etc.)

ll. Spurious Output from Transmitter Output Terminals

- .1 General. The spurious output from the transmitter output

terminals, which may consist of harmonic (or non-hzrmonic)

components, may be measured by the application of a sample

of the incident output energy to a calibrated frequency-

selective voltmeter or receiver.

L.2 Equipment Required:

lis2el

Sampling Device. Spurious output should be measured

with the transmitter output connected to a load which
has a reasonably low VSWR at all the frequencies of
interest. The sampling device may be elther a coupling
loop, a capacltor divider, or a directional coupler, any
of which should cause negliglible change of VSWR on the
transmitter output transmission line. A directional-
coupler sampling device 1s recommended, since the VSWR
can be determined and corrective action taken, i1f needed.

NOTE 1l: The meximum measurement errcr due to load mismate



h"

4.2.2.

4.2,3,

4.2.4.

4,2.5.

4.,2.€.
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i1s less then 3 db when the load VSWR is less than 2.0 to 1.
NOTE 2: If the transmission path 1s such that propogation can
occur in more than one mode, care should be exercised to Iinsure
that the sampling device is coupled to the mode normally
energized by the transmitter at all frequencies of interest.

Variaﬁle Attermator. A callbrated variable attenuator is needed

to provide a means for adjusting the output of the sampling
device so as not to overload the frequency selective voltmeter or
receiver. It may also be useful in checking for spurious
responses .

Frequency=-Selective Voltmeter or Heceilver. A frequency-selective

voltmeter or receiver (may be more than one ), which can tune to
the carrier frequency and any spurious output frequency of
interest, is needed. If a recelver 1s used, it must have an
output indicator.

Coexial Switches, Coaxial swltches (or suitable means for

changing connections) may be provided as shown (see Figure 1) to
enable the carrier rejection filter (if used) to be removed from
the circuit during carrier output measurement and to substitute
the callbrated signal generator for the transmitter durlng
calibration.

Measuring Equipment Enclosure. To prevent pickup of extraneous

radiations during the measurements, the measuring equipment
should (if necessary) be enclosed within a suitable shielded
enclosure and the signal from the sampling device brought into
the shielded enclosure through a well-shielded cable.

Carrier Rejection Filter. Since the transmitter spuriocus output

is, in general, considerably less than the power level of the
3
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carrier output, it may be necessary to measure at a carrier
output sampling level which can cause overloading of the
measuring equipment with resultant generation of spurious
frequencies. Either & band rejection or a series of high-
pass and low-pass filters may then be needed between the
sampling device output and measuring equipment input. This
filter or filters should attenuate the transmitter carrier
output without appreciably affecting the spurious output
frequencies.

4.2.7. Calibrated Signal Generator., A calibrated signal generator

(or generators) to cover the carrier frequency and any
spurious frequencies of 1nterest is needed,

4,2.8, Isolation Pads as shown in Flgure 2.

4,3 Procedure

4,3,1 Standard Method, Conducted, at the Transmitter Qutput

4.3.1.,1 Connect the equipment as shown in Figure 1. Place the
switches (or other connection means ) to disconnect the
carrier rejectiion filter (1f used) from the measuring
circuit., Operate the transmitter through the sampling
device to the dummy load.

4.3.1.2 With the transmitter operating in the intended manner,
adjust the sampling device so that a suitable
reference indication is obtained on the frequency-
selective voltmster or receiver output indicator
when it is tuned to the carrier frequency and the
variable attenuator is adjusted to approximately
maximum attenuation,

4,3.,1.3 Substitute the calibrated signal gZensrator for the
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transmitter, adjust its output frequency to the carrisr frequency,

and operate it at =& péwer level which will enable the reference \
level of 4.3.1.2 to be obtained with variation of the variable
atgtenuator.

4,3.,1.4, From the cutput level of the calibrated signal generator and
the change of attenuation of the variable attenuator the power
level of the carrier output can be determined. If the
attenuator 1s callbrated 1n decibels, the carrier output power
of the transmitter will be the change in attenuation in
decibels above the power output of the signal generator, If
the carrier output power of the transmitter is otherwise
accurately known, as by means of a dummy load power indicator,
correlation of the two power read%ngs provides an indication of
the correctness of the spurlous output measuring setup.

4.3,1.5. Reconnect the transmitter to the dummy load through the sampling
device.

CAUTION: In measuring devices such;ag frequency=-selective
voltmeters or receivers, spurlous responses may OcCCur, These
responses must be known or determined for the particular devices
used. Overloading in the measuring device may cause spurious
responses which occur at narmonic rmltiples or at sums and
differences of input frequencies. These can usually be
identified by varying the amplitude of the input signel, by means
of a calibrated attenuator, and noting the variation in the lefel
indicated, If the indicated level varles more rapidly than ; ;}i _
the variation in input level, a spurious 1is indicated. L%_,fvﬂ

Other types of spurious response cannot Dbe identified by :

the above test. The location and magnitude of all such responsses

mist be determined by tests with a signal generator, O thils
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information obhtained from the manufacturer of the squipment,

If the front end selectivity of the measuring device is not

good enough to prevent the transmitter carrier frequency from
overloading the device when it 1is properly adjusted for measurement
of the various spurious outputs, a Carrier Rejection Filter mus t

be used, as shown on Figure 1. If there is no danger of over-
loading the measuring device, the Carrisr Re jection Filter may

be dispensed with, and all references to this filter in the
following procedure (s) may be disrsgarded,

If a Carrier Rejection Filter is used, place the switches
(or other connection means) to insert the filter in the measuring
circult. ke

4.3.1.6+ If the carrier rejectlion fllter isused, and if it 1s tunable,
adjust until maximum attenuation of the carrier output is
obtained as indicated by the frequency-selective voltmeter or
receiver output indicator.

If 1t is desirable to measure the attenmuation obtained
with the tunable filter, adjust the variable attenuator to
obtain the same reference reading as under 4,3,1.2. The
attemuation of the carrier output frequency by the rejection
filter 1s the change of the attenuator adjustment or adjustments
between 4,3,1.2 and 4.3.1.6. The same procedure can be ussed if
bandpass filters are used in lieu of a tunable filter. In
elther case the attenuation to the carrier output frequency
must be sufficient to prevent overloading of the measuring
equipment when 1t 15 properly adjusted for measurement of
spurious outputs, g

4.3.1,7 Tune the frequency-selsctive voltmeter through the frequency
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range of interest with the variable attenuator adjusted for
maximum sensitivity of the measuring cirecuit (minimum attenua-
tion of the wvarlable attenuator.) When a spurious output

is found, adjust the attenuator to obtain a suitable refer-
ence reading on the output 1lndicator.

substitute the calibrated signal generator for the transmitter,
ad just its output frequency to the spurious frequency, and
operate it at a power output level which will enable the
reference level of L.3.1.7 to be obtained with variation of

the variable attenuator.

Now from the output power level of the calibrated signal
generator and the change of attenuation of the varliable
attenuator, the power level of the spurious output component
can be determined. If the attenuator is calibrated in decibels,
the spurious output power will be the change in attenuation

in decibels above the power output of the signal generator.

The ratio of the fundamental output power as determined

under l.3.l.l4 to tha power of the spurious output component

as determined under L.3.1.9 is usually expressed in decibels.

Alternate Method, Conducted at the Transmitter Output

The following alternate method offers thse advantage of a
simplified procedurse which 1s adequate for certain practical
applications.

Connect the equipment as shown in Figure 2. The 10 db pads
shown are used to insure proper termination of the

interconnected devices so that the frequsncy character=-
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istle of each can be specified. (Pads are not required

in the standard method since the frequency characteristic is
calibrated out by use of the sigral generator.) Place the
switches or other connection means to remove the carrier
rejection filter (if used.) Operate the transmitter through
the sampling devlice to the dummy load.

With the transmitter operating in the intended manner, adjust
the sampling device so that a sultable reference indication

is obtalned on the frequency selective voltmeter or receiver
cutput indicator when it is tuned to the carrier frequency

and the variable attenuator 1s adjusted to approximately maxi-
mum attenuation. Note the setting of the calibrated variable
attenuator. Tune the freguency-selective voltmeter or receiver
through the frequency range of interest with the variable
attenuator adjusted for maximum sensitivity of the measuring
circulit. When a spurious output is found, adjust the attenua-
tor to obtain the same indicetion as above. The spurilous
output level relative to the carrier 1s the difference between
the attenustor setting found previously and the present
ettenuator setting plus corrections for the known frequency
charecteristies of the sampling device and frequency-selective
voltmeter or recelver, All calibrations and corrections should
be In &b for esse of computation.

If necessary insert a carrier rejection filter between the
sampling device and the measuring equipment Input terminals.
In this event, 1f the fundamental rejectlon filter produces

any additional loss, this corrsction should be applied to the
results of Lh.3.2.2.
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5. Spurious Output Appearing on Transmitter Externsl Wiring

5.1 General. The spurious output appearing on the external wiring
of a trensmitter which may consilst of harmonic (or ncn-harmonic)
components, may be measured by measuring the voltage developed
scross & known impedance network with the use of a calibrated
frequency-selective voltmeter or receliver.

4

5.2 Eguipment Required:

5.2.1 Impedance Network. The spurious output appearing on

external wiring should be measured with the uss of an
impedance network whose characteristic is known. This
network shall be inserted in éhe external wire whose
spurious output is to be measured at a convenient
point close to the point of entry of the wire to the
transmitter hérdware, such that the spurious output
voltage is developed from the wire to ground. The
network must nave & connection means for cables to

the calibrated frequency-selective veltmeter or recelver.
The circuit of this network is shown in Flgure 5, and
its impedance curve is shown In Figure 6.

5.2.2 Variable Attenuator. A calibrated verisble attenuator

is needed to provide a meens for adjusting the output
indication level of the measuring instrument so as not

to overload the frequency selective voltmeter or receliver.
It may also be useful in checking for spurious responses.

5.2,3 Frequency-Selective Voltmeter or Receiver. A frequency-

selective voltmeter or receiver (may be more than one)
which can tune to the carrier and eny spurious output

frequency of interest, 1s needed.
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If a receiver 1s used, 1t must have an output ind icator.
The receiver cablnet should incorporate good shielding
techniques and the power lines should be well filtered,

coaxial Switches. Coaxial switches (or suitable means

for changing connections) may be required when using
a calibrated siznal generator for calibration purposes.

Measuring Equipment Enclosurs. To prevent pickup of

extranaous radistions during the measurements, the measur-
ing eguipment should (if necessary) be enclosed within

a suitable shielded enclosurg and the signal from the
pickup device brought into the shielded enclosure through
a well shielded cable.

Celibrated Signal Generator. A calibrated signal genera-

tor (or generators) to cover the carrier Irequency and

any spurious frequencies of Interest is needed.

Measursement Procedure:

S.3.1

standard Method. MNOTE: The standard me thiod measures

the voltage of the spurious output developed across a

known impecdarce network.

5.3.1.1 Connect the equipment as shown in figure 3.

5.3.1.2 Operate the transmitter under test in its
intended menner with it s output connected to
a ghielded dummy 1load.

5.3.1.3 Tune the frequency-selective voltmeter or receiver
through the frequenecy range of interest with the
calibrated variable attenuator adjusted for maxil-
mum sensitivity of the measuring circuit. When
a spurious output 1s found, adjust the attenuator
to obtain a sultable reference indication on

the output indicator of ths measuring instrument.
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CAUTION: In all frequency-selective voltmeters or

pecelvers spurious responses may occur by:

(1) Desensitization of the recelver by the entry
of a strong off-channel signal through the
antennes input.

(2) The entry of a strong on-channel signal through
the receiver case or power lines. Such signals
by-pass the calibrated input atbtenuator.

These responses must be known or determined for the

particular device used.

Tn addition care must be taken to insure that the

spurious signal being measured can be actually attrib=-

uted to the equipment under test. This Is easily
dstermined by momentarily turning off the equipment
under test.

If a frequency-selective voltmebter is used;-calibrate

1t according to the recommended manufacturer's

procedure and measure the spurious output signal.

If a receiver 13 used 1t must be calibrated by means

of appropriate calibrated signal generators.

The level of the spurious output 1s calculated as follows:

5,3.1.5.1 CW Spurious Qutput. CW spurious output

level (DB above 1 uv) = me ter reading in
DB above 1 uV (or substituted signal
generator reading) + cable loss in DB
(between the‘impedance network and the

calibrated variable attenuator.)

'5.,3.1.5.2 Broadband Spurious Output. Broadband spurious

—
—

— output level (DBESMSEENE uV per Mc) > -meter
reading in DEmshemells 1V (or substituted ..
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5.,3.2 Alternate Method. NOTE: The alternate method is used when

1t is inconvenient to use the stendard method dus to reasons
of inaccessibility or other considerations. For this method
a clamp=-on current transfofmer of known characteristics is
used. The spurious output is determined by measuring the
current induced in the clamp-on current transformer. Due
to the inherent limitations of this method, the results
will require interpretation.
5,3.2.1 Connect the equipment as shown in figure l.
5.3.2.2 Operate the transmitter under test in 1its intended
manner with its output connected to 2 shielded dummy
load.
5.3.2.3 Tune the frequency-selective voltéeter or recelver
through the frequency range of interest with the
calibrated variable attenuator ad justed for maximum
sensitivity of the measuring circuit. When a spurlous
output is found, adjust the attenuetor to obtaln a
sultable reference indication on the output indlcator
of the measuring instrument.
CAUTION: In all frequency-selective voltmeters or recelvers
spurious responses may occur by:
(1) Desensitization of ths recelver by the entry of a strong
off-chennel signal through the antenna input.
(2) The entry of a strong on-channel signal through the receiver
case or power llnes. guch signels by-pass qpe calibrated
input attenuator. These responses must be ﬁhown or deter-

mined for the particular device usad.
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Tn addition care must be taken %o insure that the spurious
signal being measured can be actually attributed to the
equipment under test. This is easily determined by momen-
tarily turning off the equipment under test.
5,3.3.4 If & frequency-selective voltmeter is used, calibrate
1t asccording to the recommended manufacturer's
procedure and measurs the spurious output signal.
Tf o receiver is used, 1t must be calibrated by
meens of approprilate calibraged signal generators.
5.3.2,5 The level of the spurlous output 1s calculated as

follows:

m

£,3,2,5.1 CW Spurious OQutput. spurious output

level (PRisbovesd u@)= méﬁgr reading

1n 5% ahoyasd uV (or substituted signal

generator reading) + cable loss in DB -

(betwsen the clamp-on current transformer

apd the calibrated variable attenuator) +

current to voltage conversion factor in DB.
£,3.2.5.2 Broadband Spurious Output. spurlous

odt;ut level mwx per Mc) =

reading in PR abovef)’uv (or

bandwigﬁﬁkin Mc)
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TEST ,?Trﬁiyv e POWER SOURCE OR
SAMPLE T LOAD

COAXTAL
TERMINAL FOR
MEASURING

SET

ENCLOSURE DATA: 1l GAGE (B&S) ALUMINUM SUGGESTED SIZE 9-3/8 IN. BY L

BY ) IN.

FORM DATA: 65-} IN. LENGTH, 3 IN. DIA (OD), .125 IN. WALL DRILL 3/8 IN.

HOLE 7/16 IN. FROM EACH END.

WIRE DATA: AWG 6, 600 VOLT, ,310 IN. DIA (OD).
COIL DATA: L1 & MICROHENRIES, 13 TURNS SINGLE LAYER, L4 IN. WINDING

LENGTH.

CAPACITOR: €1 SHALL BE MOUNTED ON 1 IN. INSULATING BLOCK ABOVE GROUND.
CAPACITOR DATA: Cl1 .l UF, 600-VOLT DC, BATHTUB.

¢2 1UF, 600-VOLT DC, BATHTUB, SINGLE TERMINAL CASE
MOUNTED ON GROUND.

RESISTOR DATA: Rl 5,000-OHM, 5-WATT CARBON.

1.

2

3.

THE VALUES GIVEN FOR THE COMPONENT PARTS OF THE NETWORK ARE NOMINAL.
REGARDLESS OF THE CONSTRUCTION OR DEVIATION FROM NOMINAL VALUES,
THE NETWORK MUST HAVE AN IMPEDANCE WITHIN 20 PERCENT OF THAT GIVEN
IN FIGURE 6.

CONNECTING LEADS TO CONDENSERS AND RESISTORS SHOULD BE AS NEARLY
AS POSSIBLE TO ZERO LENGTH.

NETWORKS MAY ALSO BE CONSTRUCTED HAVING A 1-0HM SERIES RESISTOR
BETWEEN THE LINE AND CAPACITOR C2. THIS 1-OHM RESISTOR SHALL BE
MADE UP FROM TEN 10-OHM, 1-WATT COMPOSITION RESISTORS.

THE DATA GIVEN IN THIS FIGURE IS SUITABLE FOR THE CONSTRUCTION

OF 50-AMPERE NETWORKS. LARGER CURRENT-CARRYING NETWORKS MAY BE
CONSTRUCTED BY INCREASING THE WIRE SIZE GIVEN FOR THE COIL AND

THE SIZE OF THE OVERALL ENCLOSURE.

Figure 5. Powerline stabilization network schematic dlagram.
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6. Spurious OQutput Due to Transmitter Cabinet Radiation.

6.1 @eneral. The spurious output radiated from & transmitter,
which may consist of harmoniec (or non-harmonic) components,
may be measured by measuring the voltage induced in a
recelving antenna with the use of a calibrated frequency=-
selective voltmeter or receiver.

6.2 Equipment Requiresd:

6.2.1 Pickup Device. The radiated spurious output should

be measured wlth a pickup device which is connected

to a callibrated frequency-selective voltmeter or
recelver by an limpedance matching netwerk or balun.
This plckup device may be a rod or loop for frequenciles
below 25 Mc, a resonant dipole for frequenciss from

25 Me to 1000 Mc, and a horn antenna for frequenciles
above 1000 Mc. The pickup device must be calibrated
over its useful frequency range so that it may be used
to measure the Intensity of the electromagnetic fleld.

6.2.2 Interference-Free Area. The radiated spurious output

shall be messured in an area sufficiently free from
ambient interference and phjsic;l obstructions for

the purposes of this measurement. It is desirable
that the amblent interference level during testing

be at lesst 6 DB below the interferencéd limits speci-
fied in the appropriste specificatiocns. hHowaver, in
the event that at the time of measurement the lewvels
of ambient interference plus the spurioﬁs output of
the item under test are not above the specified 1limit,
such tested item shall be considered to comply with

the specifisd requirements. In addition any freguency
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whose 1dentity 1s definitely established, such as a
broadcast station, 1s exempt from thls requirement.

6.2.3 Variable Attenuator. A calibrated variable attenuator

is needed to provide & means for adjusting the output
indication level of the measuring instrumgnt so as
not to overload the frequency-selective voltmeter or
recelver, It may also be useful in checking for
spurious responses.

6.2.ly Freguency=-Selective Voltmeter or Receiver. A frequency-

selective voltmeter or receiver (may be more than one)
which can tune to the carrier and any spurious output
frequency of interest, is needed. If a receiver is
used, it must have an output indicator. The recelver
cabinet should incorporate good shielding technlques
and the power lines should be well flltered.

6.2.5 Coaxial Switches. Coaxial switches (or sultable means

for changing connections) may be required when using
a calibrated signal generator for calibration purposes.

6.2.6 Measuring Equipment Enclosure. To prevent plckup of

extraneous radiations during the measurements, the
measuring equipment should (if necessary) be enclosed
within a suitable shlelded enclosure and the signal
from the pilckup device brought into the shielded

enclosure through a well shielded cable,

6.2.7 Calibrated Sigml Generator. A calibrated signal

generator (or generators) to cover the carrier frequency
2
and any spurious frequencies of interest 1s needed.

6.3 Measurement Procedure.

6.3.1 Standard Method. NOTE: The standard method measures
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the absolute level of the radisted spurious signal
at the point of measurement without regard to the
rated power output of the equipment under test. If
the deslred result is to be a measurement of the
absolute field intensity, one must make the measure-
ment in the "radlation field." Measurements made at
lesser dilstances as may be required at low frequencles
wlll involve the "induction field" and the results
will require interpretation.
6.3.1,1 Connect the squipment as shown in Figure 7.
6.3.1.2 Operate the transmitter under test in its
Intended manner:with its output connected to
a shielded dummy load.
6.3.1.3 Tune the frequency-selective voltmeter or
receiver through the frequency range of inter-
est with the callbrated variable attenuator
adjusted for maximum sensitivity of the
measuring circuit. When a spurious output
1s found, orilent the piekup device for
maximum response and adjust the attenuator
to obtain a sultable reference indication
on the output indicator of the measuring
Instrument.
CAUTION: In all frequency~-selective voltmeters
or recelvers spurious responses may occur by:
(1) desensitization of the receiver by the
entry of a strong off-channel signal
through the ante;na input.
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(2) the entry of a strong éq-channel signal
through the recelver case or power lines.
Such signals by-pass the callbrated input
attenuator. Thqse responses must be known
or determined for the particular devlce
used.
In addition care must be taken to insure that
the spurious signal belng measured can be
actually attributed to the equipment under test,
Phis is easlly determined by momentarily turning
off the equipment under test.
If a frequency-selective voltmeter 1s used,
calibrate it according to the recomﬁended
manufacturer's procedure and measure the spurious
radiated signal. If a recelver is used 1% must
be calibrated by means of appropriate calibrated
signal generators.
The level of the spurious output 1s calculated
as follows:

6.3.1.5.1 CW Spurious Output.' CW spurilous

output level (fleld intensity, DB
above 1 uV per meter) = meler
reading in DB above 1 uV (or
substituted signal generator reading)
+ cable loss (between the pickup
device and the calibrated variable
attenuator + antenna factor (DB.)

6.3.1.5.2 Broadband Spurious Qutput. Spurlous

~d
output level (field intensity, ’
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Meter Teading (DB above l-uV).s+

S e
" table ess (DB) + Antenna Factor

- (DB) -10 15&;6;&1mpulse bandwidth
> B

e

in MOY.
6.3.1.6 To determine the radiation pattern and to
evaluate path loss, a multiplicity of measure=-
ment points varying in azimuth and radius
should be used.

Alternate Method. NOTE: The elternate method measures

an equlvalent radiated power of the spurilous signal.

6.3.2,1 Connect the equipment &s shown in Figure 8.
Tt should be noted that the pickup device
must be located in the "radiation field" of
the transmitter.

6.3.2.2 Operate the transmltter.under test in its
intended manner with its output connected to
a shielded dummy load.

6.3.2.3 At the point of measurement tune the frequency-
selective voltmeter or recelver through the
frequency range of interest with the variable
attenuator adjusted for maximum sensitivity
of the measuring circult. When a spurious
output 1s found, orient the pickuﬁ device for
maximum response and adjust the attenmator to
obtain a suitable reference indication on the
output indicator of the measuring ingtrument .

6.3.2.l4 De-energize the transmitter.

6.3.2.5 A calibrated signal generator or other suiltable

source of controlled oscillation is now used in
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con junction with an appropriate radiating device
to supply the substituted power. This radiating
device 1s located at or in the near vicinity

of the transmitter. Thus, essentially the sams
path is utilized for both the transmitter power
and the substituted power.

Energize the calibrated signal generator and
tune to the spurious frequency on the frequency-
selective voltmeter or receiver obtained in
632435

Orlent the radiating device for maximum signal
Into the frequency-selective voltmeter or
receiver, -‘

Adjust the level of the calibrated signal
generator to give the same indication at the
frequency~-selective voltmeter or receiver which
was noted in 6.3.2.3.

To determine the substituted power, the input
impedance and the effective galn of the radiating
device must be known. The equivalent power

of the spurlous signal in watts can now be
calculated as follows:

(1) P = I® Ra

Where Ra = the radiation resistasnce of
the radiating device

I = the current supplied by the
signal generator

(2) “Tim E
g + + JX)

Where Eg = the signal generator open
circuit voltage

Rg = the signesl generstor internal

imnadaneas
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(R + jX) = the terminal impedance of
the radiating device

NOTE: If the radiating device is resonated
and has negligible ohmic resistances,
then (R + }X) = Ra.

6.3.2.10 To determine the radiation pattern a multi-

plicity of measurement points varying in azil-

muth and radius should be used.
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