
MILITARY SPECIFICATION

INTERFERENCE MEASUREMENT, RADIO, METHODS AND LIMITS;

14 KILOCYCLES TO 1000 MEGACYCLES

This amendment forms a part of Military Specification MIL-I-16910A(SHIPS), 30 August 1954.

Page 2: Add as paragraph 3.1. 11:

Page 3, table I: Delete and substitute:

“Table I - Interference measuring equipment.

Classification1Frequency range Interference instrument

20 me. to 400 me.
I

150 me. to 1000 me.

400 me. to 1000 me.

Page 4, paragraphs 3. 4. 3 through 3. 4. 3. 4: Delete and substitute:

FSC 6625

m 
I

“3. 4. 3. 2 Impulsive interference with a repetition rate of not more than 10 pulses per second shall be 
permitted a limit of two times (or 6 decibels) above the limits shown on figures 8 and 11.

“3. 4. 3. 1 Interference of less than 1 second in duration occurring not more than once every 30 sec­
onds shall be permitted a limit of ten times (or 20 decibels) above the limits shown on figures 8 and 11.

1This classification is subject to change on reasonable notice to include new 
instrumentation of tested and approved superior performance characteristics. ”

I 
I 
II 
n 
IV

Radio Test Set AN/URM-6
Radio Test Set AN/PRM-1
Test Set AN/URM-3
Radio Test Set AN/URM-7
Noise Field Intensity Meters TS-587/U
Radio Interference Measuring

Set AN/URM-47
Radio Interference Measuring

Set AN/TRM-4
Radio Test Set AN/URM-17

“3. 4. 3 Short duration interference. - Not more than one of the following exceptions shall be granted 
when applicable:

MIL-I-16910A (SHIPS) 
AMENDMENT - 2 
1 November 1957 
Superseding 
Amendment - 1 
16 May 1957

I

15 kc. to 150 kc.
150 kc. to 20 me.
150 kc. to 40 me.
20 me. to 400 me.

“3. 1. 11 Equipment spectrum signature. - An equipment spectrum signature is a summary and pres­
entation of data showing all radio frequency energy radiations, both desired and undesired, of electronic 
equipments that generate electromagnetic energy for either internal or external use. It also includes the 
sensitivity characteristics of electronic equipment, including receivers, that are influenced by electro­
magnetic energy. ”



Page 5, paragraph 3. 6.1.1. 5: Delete and substitute:

C =

(b) For three-phase equipments:

C =

Page 6: Add as paragrapn 3. 6. 3. 3:

Page 7: Add as paragraphs 3. 8 through 3. 8. 6:

MIL-I-16910A (SHIPS)
AMENDMENT - 2

I
2n fv

“3. 6. 3. 3 Engine generators, vehicles and miscellaneous engine-driven equipments used in noncritical 
areas. - The interference radiated from engine generators, vehicles and miscellaneous engine-driven 
equipments intended for use in noncritical areas shall not exceed the limits specified in figure 8b over the 
frequency range 20 to 400 megacycles when measured at a distance of 50 feet from the nearest part of the 
vehicle or engine-powered equipment under test. The center of the resonant dipole antenna, in vertical 
polarization, of the measuring instrument shall be 7 feet above ground. ”

Where:
C = Capacitance in farads.
I = 0.005 ampere (maximum permissible current).
V = Phase voltage (line-to-line).
f = Power line frequency in cycles per second.

<c3. 6. 1. 1.5.1 Additional requirements. - For portable electric equipment, the general limits shown 
on figures 7, 8, 9 and 10, increased by a factor of ten (20 decibels) shall be applicable. Figure 53 is a 
graph of power line voltages for single phase equipments versus allowable capacitance for various power 
line frequencies. ”

“3. 4. 3. 3 Randomly controlled impulsive interference having average repetition rates less than 
10 pulses per second shall be permitted a minimum limit of 2 times (or 6 decibels) above the limits shown 
on figures 8 and 11 with limit multiples for lower repetition rates as shown on figure 8a.

,r3. 4.3. 4 Interference of less than 1 second in duration occurring not more than once every 3 minutes 
shall be exempt from the requirements of this specification. ”

“3. 8 Equipment spectrum signature. - All electronic equipments that generate electromagnetic 
energy intended for either internal or external use (including transmitting and receiving equipments, trans­
fer or conversion equipments having local oscillators or other sources of electromagnetic energy) shall be 
subjected to tests to determine their radio frequency spectrum occupancy characteristics over the fre­
quency range 14 kc. to 10 kmc. These tests shall include radiations under normal operating and switching 
functions of transmit, receive, tuning and band selection. Equipments intended for operation with antennas 
or radiating or receiving elements of any type shall have the transmission line or waveguide to the antenna, 
radiating or receiving element or elements terminated in a shielded dummy load which closely simulates 
the electrical characteristics of the antenna, radiating or pick-up elements. A band rejection filter, 
acceptable to the bureau or agency concerned, tuned to the fundamental frequency, shall be inserted 
between the dummy load and the measuring instrument when performing measurements on a transmitter.
2

f<3. 6.1.1. 5 Shock hazard. - Where equipment covered by this specification requires the use of radio 
interference filters or capacitors to comply with the interference limits and fall within the definition of 
portable equipment, the maximum safe values of capacitance allowed between the power line and frame or 
chassis of the equipment shall not exceed the value calculated with the following applicable formula:

(a) For single-phase equipments:



"3.8.4 Susceptibility. -

"3. 8. 4. 3 The receiver spectrum signature shall be calculated as follows:

3

4.

"3. 8. 4. 4 The voltages VI and V2 shall be converted into decibels related to 1 milliwatt and plotted 
versus frequency on graph paper as specified in 3.8.3.

MIL-I-16910A (SHIPS)
AMENDMENT - 2

"3.8.1 Measurements shall then be made of the electronic equipment over the frequency range 14 kc. 
to 1,000 me. using the instrumentation specified in table I. For frequencies between 1,000 and
10, 000 megacycles, use may be made of commercially available spectrum analyzers or interference and 
field intensity meters. The contractor, laboratory or test facility performing the measurements above 
1, 000 megacycles shall provide the bureau or agency concerned with the identification and data concerning 
the measuring instruments and an estimate of the degree of accuracy of data derived from their use.

Where:
VI = Signal generator voltage required for minimum 

perceptible receiver output.
V2 = Signal generator voltage required for receiver 

output at all frequencies other than desired frequency.

"3. 8. 4. 1 For three discreet frequencies per octave over the tuning range of the receiver, utilizing a 
signal generator as input to the receiver, with both the signal generator and receiver adjusted to same 
frequency, the receiver shall be adjusted to maximum sensitivity. The signal generator output shall be 
reduced to a receiver minimum perceptible level. The output of signal generator shall be recorded.

"3. 8. 3 The data thus obtained is in terms of microvolts across the characteristic impedance of the 
dummy load. This data shall be converted into decibels above 1 milliwatt and plotted versus frequency on 
graph paper, Codex Book Company, Inc. No. 32, 228; 20 divisions per inch by 6 cycles ratio ruling, or 
equivalent. The ordinate on such graph paper shall be from minus 100 to plus 140 dbm. on the left-hand 
side, and in corresponding watts in powers of ten on the right-hand side; and the abscissa shall be from 
10 kc. to 10, 000 me. In addition, response curves shall be plotted on graph paper having linear ordinates 
from minus 100 to plus 140 dbm., and a frequency excursion on a logarithmic basis of sufficient cycles to 
accommodate the full frequency coverage of the respective equipment.

V2Decibels rejection = 20 log

"3. 8. 4. 5 Such determinations shall be made throughout the tuning range of the receiver at intervals 
not less than those test frequencies per band or frequency octave, whichever is greater as shown on 
figure 52. The lowest values of signal generator output (V2) obtained shall be the values used for plotting 
curves.

"3. 8. 4. 2 The receiver shall be tuned, in turn, to each of the frequencies specified in 3. 8. 4.1 and the 
spectrum range of 14 kc. to 10 kmc. shall be scanned with signal generators. The signal generators shall 
furnish a minimum input level, to the receiver antenna terminals, of 86 db above the receiver minimum 
perceptible level specified in 3.8.4.1. At those signal generator frequencies at which receiver response is 
obtained, the signal generator output shall be adjusted to obtain the minimum perceptible level originally 
recorded for this receiver frequency. This shall be recorded as V2 and shall be used in the formula 
specified in 3. 8. 4. 3.

"3. 8. 2 The measuring instrument shall be tuned to the oscillator frequency of the equipment under 
test, and to its harmonics, outputs from frequency multipliers and crystal saver circuits, beat frequency 
oscillator outputs, and similar items, and adjusted to give a maximum indication. A further check for 
spurious energy shall be made by scanning the frequency range of interest.



Page 5, paragraph 3. 6. 1.1. 5: Delete and substitute:

C =

(b) For three-phase equipments:

C =

Page 6: Add as paragrapn 3. 6. 3. 3:

I

I 
2IT fv
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Where:
C = Capacitance in farads.
1 = 0. 005 ampere (maximum permissible current).
V = Phase voltage (line-to-line).
f = Power line frequency in cycles per second.

“3. 6. 3. 3 Engine generators, vehicles and miscellaneous engine-driven equipments used in noncritical 
areas. - The interference radiated from engine generators, vehicles and miscellaneous engine-driven 
equipments intended for use in noncritical areas shall not exceed the limits specified in figure 8b over the 
frequency range 20 to 400 megacycles when measured at a distance of 50 feet from the nearest part of the 
vehicle or engine-powered equipment under test. The center of the resonant dipole antenna, in vertical 
polarization, of the measuring instrument shall be 7 feet above ground. ”

“3. 6. 1. 1. 5. 1 Additional requirements. - For portable electric equipment, the general limits shown 
on figures 7, 8, 9 and 10, increased by a factor of ten (20 decibels) shall be applicable. Figure 53 is a 
graph of power line voltages for single phase equipments versus allowable capacitance for various power 
line frequencies. ”

3. 4. 3. 3 Randomly controlled impulsive interference having average repetition rates less than
10 pulses per second shall be permitted a minimum limit of 2 times (or 6 decibels) above the limits shown 
on figures 8 and 11 with limit multiples for lower repetition rates as shown on figure 8a.

4 Interference of less than 1 second in duration occurring not more than once every 3 minutes 
shall be exempt from the requirements of this specification. ”

Page 7: Add as paragraphs 3. 8 through 3. 8. 6:

“3. 8 Equipment spectrum signature. - All electronic equipments that generate electromagnetic 
energy intended for either internal or external use (including transmitting and receiving equipments, trans­
fer or conversion equipments having local oscillators or other sources of electromagnetic energy) shall be 
subjected to tests to determine their radio frequency spectrum occupancy characteristics over the fre­
quency range 14 kc. to 10 kmc. These tests shall include radiations under normal operating and switching 
functions of transmit, receive, tuning and band selection. Equipments intended for operation with antennas 
or radiating or receiving elements of any type shall have the transmission line or waveguide to the antenna, 
radiating or receiving element or elements terminated in a shielded dummy load which closely simulates 
the electrical characteristics of the antenna, radiating or pick-up elements. A band rejection filter, 
acceptable to the bureau or agency concerned, tuned to the fundamental frequency, shall be inserted 
between the dummy load and the measuring instrument when performing measurements on a transmitter.
2

*3. 6.1. 1. 5 Shock hazard. - Where equipment covered by this specification requires the use of radio 
interference filters or capacitors to comply with the interference limits and fall within the definition of 
portable equipment, the maximum safe values of capacitance allowed between the power line and frame or 
chassis of the equipment shall not exceed the value calculated with the following applicable formula:

(a) For single-phase equipments:



"3.8.4 Susceptibility. -

"3. 8. 4. 3 The receiver spectrum signature shall be calculated as follows:

3

"3. 8. 4. 4 The voltages VI and V2 shall be converted into decibels related to 1 milliwatt and plotted 
versus frequency on graph paper as specified in 3. 8.3.

MIL-I-16910A (SHIPS)
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"3. 8. 4. 2 The receiver shall be tuned, in turn, to each of the frequencies specified in 3. 8. 4.1 and the 
spectrum range of 14 kc. to 10 kmc. shall be scanned with signal generators. The signal generators shall 
furnish a minimum input level, to the receiver antenna terminals, of 86 db above the receiver minimum 
perceptible level specified in 3. 8. 4.1. At those signal generator frequencies at which receiver response is 
obtained, the signal generator output shall be adjusted to obtain the minimum perceptible level originally 
recorded for this receiver frequency. This shall be recorded as V2 and shall be used in the formula 
specified in 3. 8. 4. 3.

"3. 8. 3 The data thus obtained is in terms of microvolts across the characteristic impedance of the 
dummy load. This data shall be converted into decibels above 1 milliwatt and plotted versus frequency on 
graph paper, Codex Book Company, Inc. No. 32, 228; 20 divisions per inch by 6 cycles ratio ruling, or 
equivalent. The ordinate on such graph paper shall be from minus 100 to plus 140 dbm. on the left-hand 
side, and in corresponding watts in powers of ten on the right-hand side; and the abscissa shall be from 
10 kc. to 10, 000 me. In addition, response curves shall be plotted on graph paper having linear ordinates 
from minus 100 to plus 140 dbm., and a frequency excursion on a logarithmic basis of sufficient cycles to 
accommodate the full frequency coverage of the respective equipment.

"3.8. 4. 1 For three discreet frequencies per octave over the tuning range of the receiver, utilizing a 
signal generator as input to the receiver, with both the signal generator and receiver adjusted to same 
frequency, the receiver shall be adjusted to maximum sensitivity. The signal generator output shall be 
reduced to a receiver minimum perceptible level. The output of signal generator shall be recorded.

V2Decibels rejection = 20 log yj

"3. 8. 1 Measurements shall then be made of the electronic equipment over the frequency range 14 kc. 
to 1,000 me. using the instrumentation specified in table I. For frequencies between 1,000 and 
10, 000 megacycles, use may be made of commercially available spectrum analyzers or interference and 
field intensity meters. The contractor, laboratory or test facility performing the measurements above 
1,000 megacycles shall provide the bureau or agency concerned with the identification and data concerning 
the measuring instruments and an estimate of the degree of accuracy of data derived from their use.

"3. 8. 4. 5 Such determinations shall be made throughout the tuning range of the receiver at intervals 
not less than those test frequencies per band or frequency octave, whichever is greater as shown on 
figure 52. The lowest values of signal generator output (V2) obtained shall be the values used for plotting 
curves.

"3. 8. 2 The measuring instrument shall be tuned to the oscillator frequency of the equipment under 
test, and to its harmonics, outputs from frequency multipliers and crystal saver circuits, beat frequency 
oscillator outputs, and similar items, and adjusted to give a maximum indication. A further check for 
spurious energy shall be made by scanning the frequency range of interest.

Where:
VI = Signal generator voltage required for minimum 

perceptible receiver output.
V2 = Signal generator voltage required for receiver 

output at all frequencies other than desired frequency.



Page 26, paragraph 6.7: Delete and substitute:

Page 26: Add as paragraph 6.9:

“(a)

“(f)

4

“(d)
“(e)

“(b)
“(c)

“6.9 Instructions for completion of “Equipment Spectrum Signature” form (see figure 51). - The 
instructions specified hereinafter should be followed for completion of the “Equipment Spectrum Signature’’ 
form (see figure 51):

“6.7 Interference filters and capacitors. - Interference filters and capacitors employed for the 
reduction of interference, in order to meet the requirements of this specification should be products which 
have been subjected to the required tests and found satisfactory for inclusion in the Qualified Products. 
Lists of Specifications MIL-F-18344 for filters and MIL-C-19080 and MIL-C-19624 for capacitors. ”

“3.8.6 Use of equipment spectrum signature data. - The equipment frequency spectrum signature 
data is not required for the purpose of acceptance or rejection of the equipments. This data is vitally 
important to the bureau or agency concerned for planning installations and for the determination of com­
patibility of this equipment operating in the presence of other electronic equipments and systems. ’’

MIL-I-16910A (SHIPS)
AMENDMENT - 2

“3.8. 5. 2.1 “Equipment Characteristics” form (see figure 51). - The contractor shall execute the 
“Equipment Characteristics” form (see 6.9 and figure 51) for inclusion in each progress r<•port submitted 
as required by the contract or order.

Item la. - List the frequency band or specific frequencies on which the equipment 
is to operate. Also list the technically feasible limits in which it is believed 
that the required operation can be performed.

Items lb, lc, Id, le, If, Iq and lh. - Not to be filled in by the contractor.
Item 2a. - List joint nomenclature, or service nomenclature. If no nomen- 
clature has been assigned, state, “NONE”.

Item 2b. - Not to be filled in by contractor.
Item 2c. - List actual frequency bands or frequencies, within the proposed 
band allocation, on which the transmitter can operate satisfactorily.

Item 2d. - List type of emission, such as “A3, ” “PO, ” “F3, ” “A5. ”

“3.8.5. 1 Tests. - The equipment spectrum signature data shall be submitted for the first functioning 
development model or on the prototype model submitted for preproduction inspection. Cn production con­
tracts, the equipment frequency spectrum shall be obtained only on the first equipment of the production 
run. In the event that the first equipment produced cannot be made available for this purpose, the second 
equipment produced shall be selected. Repetition of this test during the course of a production run is 
required when design changes have been introduced which affect the radiation and susceptibility character­
istics of the equipment. Repetition of the test may also be directed by the Government inspector or 
required by the bureau or agency concerned.

“3. 8. 5.2 Submission of data. - The spectrum signature data obtained shall be submitted to the bureau 
or agency concerned within 30 days of completion of the spectrum measurements. A copy of the fully 
executed “Equipment Characteristics” form (see 6.9 and figure 51) is part of the spectrum signature data 
and shall be submitted therewith. The number of copies to be submitted shall be as specified in the contract 
or order.

“3.8.4.5.1 When using those measuring instruments or receivers capable of frequency scanning, a 
other frequencies not selected for measurement shall be scanned while monitoring with an oscilloscope, 
headphones or a loudspeaker. If radio frequency energy or receiver response occurs while scanning, 
measurements shall be made at each frequency at which such energy or response occurs.

“3. 8. 5 Tests and submission of data. -



“(g) Item 2e. -

“(h)

“(i)

“0)

"(k)

"(*)

"(n)

“(o)

For example: Half wave dipole,

5

the probability of interference or incompatibility between the proposed equip­
ment and established operations. Where applicable, Include the results of 
any tests conducted to determine the extent of interference or compatibility. ”

MIL-I-16910A (SHIPS)
AMENDMENT - 2

“(p)
“(g)
•‘(r)
“(s) __________ :___________
“(t) Item 3e. - List effective frequency selectivity of overall receiver system at 

3 db, 20 db and 60 db points. Example: 20 kc. at 3 db points, etc.
“(u) Item 3f. - List sensitivity of the receiver in microvolts per meter.
“(v) Rem 3g. - State whether r. f. preselection is employed and type of preselection 

used. ' For example: Filter, tuned or untuned r. f. stage.
“(w) Items 3h, 3i and 3j. - Fill in as indicated.
“(x) Item 3k. - Indicate type of antenna employed.

3 element YAG1, rhombic, etc.
“(y) Item 32. - List antenna gain.
“(z) Item 3m. - List receiver stability.

“(aa) Item 3n. - List status of development of receiver or system to which the sub­
mitted data applies.

“(bb) Item 3o. - Not to be filled in by contractor.
“(cc) Item 4a. - It is intended that the contractor or laboratory give consideration to 

the circumstances under which the system or equipment will be operated 
(operational environment). As a result, include (available) information as to 
the other equipments and systems which must be accommodated for simulta­
neous operations in the same frequency range and operating area.

“(dd) Item 4b. - There should be indicated, to the extent possible, any limitations 
which it is believed necessary to impose the equipment in order to avoid 
interference between existing equipments or systems and the subject equipment 
systems.

“(ee) Item 4c. - Add any information which it is believed will assist in evaluating

List the necessary bandwidth for communication in the case of 
AM and FM. In the case of pulse and similar emissions, list the band­
width for specified power level points. For example: 5,000 KCS at 
3 db point, etc.

Item 2f. - State the pulse repetition rate, rates, or ranges thereof. For 
example: 200, 400 and 800 p. p. s.; or 1, 000 to 2, 500 p. p. s. (variable). 
For data transmission systems, specify the data rate in bits per second.

Item 2g. - List pulse width range in microseconds. For example: 2 and 4 
microseconds; or 0. 5 to 1. 5 microseconds (variable).

Item 2h. - List modulation, if any, and give general description of any 
coding system. Example: FM subcarrier or pulse time coding.

Item 2L - List power in kw. Use peak power and average power in the 
case of pulse emission.

Item 2j. - List antenna characteristics indicated.
“(m) Item 2k. - List type of frequency control. For example: crystal: or, tuneable 

magnetron type 5J26.
Item 2£. - Lndicate the frequency stability of the transmitter.
Example: 0. 001 percent.

Item 2m, - List the status of development of transmitter or system to which 
the submitted data applies.

Item 2n. - Not to be filled in by contractor.
Item 3a. - List nomenclature of receiver if not included in system nomenclature.
Item 3b. - Not to be filled in by contractor.
Items 3c, and 3d. - Fill in as indicated.



Add figures 8a, 8b, 51, 52 and 53:
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2.

20 db 60 db
f. Data rate:

i.

60 db20 db 

Figure 51 - Typical data sheet8
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Not req’d 
by Contr.

Not req’d 
by Contr.

i.
j.

NOT f ;
to I :
BE I ‘
FILLED J J
IN 
BY
CON­
TRACTOR L

Not req’d 
by Contr.

4. Ramarks
(See instructions^
(See instructions^
(See instructions;

*See 6. 9 for instructions.

Not req’d 
by Contr.

3. Receiver:

b.

c. Actual tuning range and/or operating frequencies:
d. Type emission:________

Bandwidth: 3 db  
Pulse repetition rate: 

g. Pulse width:
h. Modulation and coding:
i. Power output:_________

Antenna:
(1) Description:_____
(2) Scan:
(3) Gain:
74) Beam width (AZjF 

______(5) Beam width (EL): 
k. Frequency control:
Z. Stability:_____________ __ < y
m. Status of development^^^A,
n. Target date for op^^twsl Affability:

NomaiwiatVeX^X ~

Actual Wmng range or operating frequencies: 
d. IF frequency:

Selectivity: 3 db 
f. Sensitivity:
g. RF preselection:_______________________________
n. Frequency range of local oscillator: ____________________

Does local oscillator normally operate above or below 1st detector frequency ?_______
Is receiver designed so that the local oscillator can be readily adjusted above or below 
the first detector frequency ?______________________________________ __ _____________

k. Antenna description:_______________________________________________
Z. Antenna gain:________________________________________________________ _____________
m. Stability:__________________________________________________________
n. Status of development:
o. Target date for operational availability:

;___________  Equipment characteristics!
1. General equipment description ~ '

a. Frequency band:
b. Function: ”
c. Description of purpose and method of operation:
d. Geographical area:
e. Extent of use: __________
f. Degree of protection required: ________
g. Target dates for additional development 

service tests prototype and production models

*h. Previous allocation and/or other equipment to be changed or superseded:
Transmitter ___________

a. Nomenclature of transmitter or system:
b. Installation:
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MILITARY SPECIFICATION

INTERFERENCE MEASUREMENT, RADIO, METHODS AND LIMITS;

14 KILOCYCLES TO 1000 MEGACYCLES

SPECIFICATIONS

3. REQUIREMENTS

3.1 Definitions, - For the purpose of this specification, the following definitions shall apply:

CFO—O—NAV—M-Z23

I

(Copies of specifications, standards, drawings, and publications required by contractors in 
connection with specific procurement functions should be obtained from the procuring agency or as 
directed by the contracting off leer.)

1.1 This specification covers methods for use in the measurement of radio interference produced 
by electrical, electronic, and mechanical equipment in the frequency range from 14 kilocycles (kc.) 
to 1000 megacycles (me.). It also provides basic limits of radio interference in table or graph form. 
It is the intent of this specification to provide means whereby significant and uniform measurements of 
radio interference produced by electronic, electrical, and mechanical equipment can be obtained with 
consideration for the testing of components and systems.

2.1 The following specification, of the Issue in effect on date of invitation for blds, forms a part 
of this specification:

NAVY DEPARTMENT
General Specifications for Inspection of Material.

3.1.3 Set. - A set is a grouping of items having the same basic name for use in connection with 
or the performance of closely related operations. A set normally consists of a fixed number of major 
units or items, not all having the same basic name, which are required for the performance of a speci­
fic operational function. A set is not dependent upon other sets or accessories to perform its function.

3.1.1 Radio interference. - Radio interference is defined as undesired conducted or radiated 
electrical disturbances, including transients, within the range of frequencies covered by this speci­
fication, which may interfere with the operation of electrical or electronic communication equipment 
or other electronic equipment.
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3.1. 2 Major unit. - A major unit is a group of parts or subassemblies, electrically or mechanically 
connected to perform a specific function. (Example: Radio receiver, radar transmitter, sonar trans­
ducer, modulator, propeller synchronizer.)

2. APPLICABLE DOCUMENTS

1. SCOPE
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3.1.7 Open space. - The term “open space” as used In this specification is intended to designate 
an ideal site for radiated interference measurements. This ideal site shall be open, flat terrain at a 
considerable distance (100 feet or more) from buildings, electric lines, fences, and trees, as well as 
sufficiently free from known underground cables and pipelines. This site shall have a sufficiently low 
ambient level of radiated interference to permit testing to the governing radiated Interference limit 
specified herein or otherwise specified by the individual equipment specification; and in no event shall 
exceed the specification limit at any test frequency selected.

3.1. 8 Interference measurement instruments. - The instruments employed to perform the 
measurements of radio interference described In this specification shall be known as the interference 
measurement instruments. These instruments shall comply, Insofar as the present state of the art . 
provides, with the performance characteristics specified in 6.1. It shall be the option of the bureau or 
agency concerned to specify the use of any specific instrument or instruments listed in table I.

3.1.6 Field tests. - Measurements of radiated radio interference made upon a test item in open 
space (as defined in 3.1.7) with the test item operating under conditions simulating normal operation 
are defined as field tests. Measurements of conducted interference made upon a test item at the actual 
site of installation of the item and with the test item operating under normal conditions shall be con­
sidered a field test of conducted interference. Field tests of conducted interference shall be made by 
attaching the appropriate line-coupling-device (see 4. 3.1), at the desired point of test, all measure­
ments being made line-to-ground unless otherwise specified in the Individual equipment specification. 
Use of impedance stabilization devices in line or load is specifically exempted when making field tests.

3.1. 5 Lacoraicry tests. - Measurements of radiated radio interference made upon a test item in 
the laboratory screen room, or in a confined area of low ambient interference level shall be defined as 
laboratory tests. Measurements of conducted radio interference performed under controlled conditions 
of ambient interference levels (see 4.1. 4.3), use of load or line impedance stabilization device 
(see 4.3.2), and operation of the test item under simulated normal operating conditions are considered 
laboratory tests of conducted interference. In the performance of laboratory tests of conducted inter­
ference, all requirements listed in 4.1 shall be complied with unless otherwise specified in the individual 
equipment specification. The 50-ohm line coupling device (see 4. 3.1.1) shall be used.

3.1.4 System. - A system consists of two or more sets or major units located at two or more 
points with interdependent or interrelated operations for the accomplishment of a specific objective. 
(Example: AEW Electronic System, GCS Electronic System, Propeller Control System.)

3.2 Classification of Interference measurement instruments. - Four classes of interference 
measurement Instruments are available at the date of this specification. Class HI instruments may 
in the future be promoted to class I or H, however, class IV instruments will not be promoted and are 
acceptable only because they are in existence or because another instrument covering that particular 
frequency range has not been developed as yet.

3.1. 9 Microvolts per kc. - Interference intensity in microvolts per kc. is equal to the number 
or root mean square (r. m. s.) sinewave microvolts (unmodulated), applied to the input of the measuring 
circuit at its center frequency, which will result in peak response in the circuit equal to that resulting 
from the interference pulse being measured, divided by the effective bandwidth of the circuit in kilocycles. 
The effective bandwidth is the area divided by the height, of the voltage-response-versus-radio-frequency 
selectivity curve, from antenna to peak detector.

3.1. 9.1 'Typical bandwidth curves. - Typical.6 decibels (db) bandwidth curves for interference 
measuring equipment are shown on figures 1 through 6. These values shall be used in determining 
microvolts per meter per kc. as shown on figure 7.

3.1.10 Portable electric equipment. - Portable electric equipment Includes equipments which are 
equipped with line cords so that their operation from any convenient electric outlet may be possible.
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Table I - Interference measuring equipment.

Classification1Frequency range Interference Instrument

15 kc. to 150 kc.

150 kc. to 20 me.

to 150 me.

20 me. to 400 me.

20 me. to 400 me.

40 me. to 1000 me,

150 me. to 1000 me.

400 me. to 1000 me.

3. 3 Standard units of Interference. -

3

3.2. 5 Table I Is a listing of Interference measurement Instruments with respect to frequency 
range and showing the present classification.

3.2. 6 When measuring equipment other than those specified In table I are proposed for use, the 
test results thereof shall be related to results from the meters of table I.

I 
in 
I 
m
TV 
rv 
n
IV 
rv 
n
IV

in 
rv 
rv
in 
m

Radio Test Set AN/URM-6
Ferris Model 64 AB
Radio Test Set AN/PRM-1
Ferris Model 64 BC
Ferris Model 32A and 32B
Navy Model OF and OF-2
Test Set AN/URM-3
Measurements Corp., Model 58
Measurements Corp., Model 58A
Radio Test Set AN/URM-7
Noise Field Intensity Meters TS-587/U
Radio Interference Measuring

Set AN/URM-47
RF Interference Test Set AN/URM-28
RF Interference TestSetAN/URM-29
Radio Interference Measuring

Set AN/TRM-4
Radio Test Set AN/URM-17

3.2. 2 Class II. - Instruments which have been designed for a special purpose and insofar as 
their intended special purpose is concerned conform with the performance characteristics for class I 
Instruments and which have been approved for such special purpose by the Armed Services.-

3. 2. 4 Class IV. - Existing meters which are In general use but which do not conform to the 
approved standards. Use of these instruments is permissible unit conditions permit their replacement 
by class I or class H meters only if procured by the contractor prior to the effective date of this 
specification.

3. 2.1 Class I. - Radio interference and field intensity meters which have been designed to conform 
with the standards established and which have been approved by the Armed Services performance 
characteristics for these instruments are as specified in 6.1.

3.2. 3 Class III. - Meters designed as class I or class H instruments but which have not been 
evaluated. When approved by the Armed Services, these will be redesignated as class I or class H 
Instruments.

3.3.1 Radiated. - The standard unit of radiated broadband interference shall be microvolts per 
meter per kilocycle bandwidth, based on measurements made in open space, remote from any influence 
such as reflections, distortions, or disturbances which cannot be attributed directly to the sample under 
test. Continuous-wave (cw.) type interference shall be in terms of microvolts per meter.

^This classification is subject to change on reasonable notice to include new 
instrumentation of tested and approved superior performance characteris­
tics.

150 kc. to 40 me.
20 me.
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3.4 Interference limits, -
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3.4.3. 4 Interference of less than 1 second in duration occurring not more than once every 
3 minutes shall be exempt from the requirements of this specification.

3. 4. 4 Determination of interference type. - To determine, whether observed interference is CW 
or broadband the ratio of readings, quasi-peak to field-intensity, (taken on class I radio Interference 
instruments) shall be determined. If the ratio QP/FI is equal to or greater than 1. 8 to 1, the limit for 
broadband interference shall apply. For ratios less than 1. 8 to 1', the limit for CW interference shall 
apply. (See figure 13.)

3. 5 Calibration of interference measuring instruments. - The standard of calibration shall be the 
r. m.s. voltage of an unmodulated sine wave, such as obtained from a standard signal generator.

3.5.1 Calibration with external signal generator. - The interference measurement instrument 
calibration with instrument properly terminated, shall, unless otherwise specified by the bureau or 
agency concerned, be checked using a suitable standard sine wave signal generator in accordance with 
Instructions contained in the instruction manual for the Instrument. The time Interval between calibra­
tion checks shall not exceed 6 months, and checks shall be made more often if required by the bureau 
or agency concerned; and in any event shall be made immediately after exposure to conditions which 
might affect calibration. Recalibration of the Instrument shall be made when checks indicate a deviation 
in normal calibration greater than 10 percent.

3. 6 Soecific requirements. - Because of the variety of equipment with respect to size, function, 
power rating, and contemplated use, specific requirements (and test procedures) are included in this 
specification’ The applicable paragraph of specific requirements shall be complied with in addition to 
compliance with the general requirements specified in 3.1 through 3. 5. The invididual equipment 
specification will designate which classification is applicable in cases where there is possibility for 
more than one classification.

3.4.3.3 Interference of less than 1 second in duration occurring not more than once during a time 
Interval between 30 seconds and 3 minutes is permitted a limit of 30 times or 31.62 db above the limits 
shown on figures 7, 8, 9 and 10.

. j ’1 Radiated interference limits. - General limits of radiated interference in terms of the 
standard units are established and presented in graphic form on figures 7, and 8. General limits of
roa n rad ated interference in terms of indicated microvolts is shown on figure 9. If the individual 

equipment specification references this specification but fads to designate a specific limit, then the 
limits of figures 7 and 8 shall be intended and adhered to.

3.4. 2 Conducted interference limits. - General limits of conducted interference in terms of the 
standard units are established and presented in graphic form on figures 10 and 11. General limits of 
broadband conducted interference in terms of indicated microvolts are shown on figure 12. If the 
individual equipment specification references this specification, but fails to designate a specific limit, 
then the limits of figures 10, 11 and 12 shall be intended and adhered to.

3.4.3 Short duration interference. -

3. 4.3.1 Impulsive interference with a repetition rate of not more than 10 pulses per second (p. p. s.)
is permitted, a limit of two times or 6 db above the limits shown on figures 7, 8, 9 and 10.

3.4. 3. 2 Interference of less than 1 second in duration, occurring not more than once every
30 seconds is permitted, a limit of 10 times or 20 db above the limits shown on figures 7, 8, 9 and 10.

Terence shall be m terms of microvolts.
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3. 6.1.1 Interference limits. -

3. 6.1. 2 Undesired radiation. -
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3. 6.1.1. 3 Receiver oscillator interference. - Receivers shall not exhibit any oscillator Interference 
in excess of the limits specified herein or otherwise specified In the individual equipment specification 
when subjected to the receiver oscillator interference test specified in 4. 5.1. 3.1 and the conducted 
interference test specified in 4.3.

3. 6.1.1. 2 Conducted. - Radio interference voltage appearing on the external power conductors or 
on any. external systems connection shall not exceed the limits specified herein or otherwise specified 
in the individual equipment specification over the frequency rang; of 0.15 to 100 me.

■!

3.6.1. 2.1 Receiver oscillator radiation. - Receivers shall not exhibit any oscillator radiation tn 
excess of 400 micromicrowatts when subjected to the receiver oscillator radiation test specified in 
4. 5.1. 4 and the conducted interference test specified in 4.3.

3.6.1.1.4 Transmitter key-up interference. - In the key-up position, the transmitter shall be 
considered equivalent to a receiver, for purposes of test and shall conform to 3. 6.1.1. 3.

3.6.1.2.3 Transmitter key-down radiation, other than fundamental.- Radio frequency radiation 
under key-down or transmit condition, on frequencies other than the fundamental (carrier plus minimum 
sideband frequencies required for the intelligence transmitter) shall not be greater than a level equivalent 
to 50 db below the full power carrier output as measured across the output terminals of the transmitter 
when terminated in an impedance equivalent to the normal operating load.

3.6.1.2.4 Radiation from equipment other than receivers or transmitters. - The requirements of 
3. 6.1.2. 2 shall apply to any equipment when adjusted to a no-output condition.

3. 6.1.1.1 Radiated. - Over the frequency range of 0.014 to 1000 me., interference radiated from 
any unit, cable (including control and input power cables) or interconnecting wiring of the equipment 
shall not exceed the limits specified herein or otherwise specified in the individual equipment specifica­
tion. This requirement specifically includes oscillator interference and spurious emissions in addition 
to random interference from units, wiring, shielded antenna lead-in and systems.

3.6.1 Electronic and communications equipment. - This portion of the specification provides 
procedures for testing radio, radar, interphone, and electronic communications equipment, to insure 
satisfactory performance in regard to radio interference when operating in conjunction with other equip­
ment in a system.

3. 6.1. 2. 2 Transmitter key-up or standby radiation. - Radio frequency radiation under key-up 
or standby (carrier-off) condition shall not exceed 400 micromicrowatts when measured as specified in 
4.5.1.4.

3. 6.1.1. 5 Additional requirements.- Where equipments covered by this specification are required 
to comply with minimum values of capacitance (0.1 microfarad (pf) or less), or limiting values of current 
between any exposed metal part of the equipment and earth ground, and fall within the definition of por­
table electric equipment, the general limits shown on figures 7, 8, 9 and 10, increased by a factor of 
10 or 20 db, shall be applicable.
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3- 6. 2 Engine generators and miscellaneous engine driven equipment. -

this

3. 6. 4 Interference testing for large equipment and for high voltage circuits.

%

3. €. 4.2 Interference tests or rotating electrical equipment for use individually or as components, 
sbs." be eorfwed to ma.ohir.es of less than 60 kva. power input or output rating.

Coaiaeted Interference tests are not required by this specification on circuits of greater 
.".Its a. o. or d. c. In the event the contract or order requires tests on circuits of 
the voliage on the wiring associated with the measurement equipment shall be appro-

3. 6. 2.2 Interference limits. - All equipment covered in this section shall not emanate Interference, 
either conducted or radiated, in excess of the general limits for Interference as specified herein or 
otherwise specified by the individual equipment specification.

3. 8.4. 3
Titage than 5X ■ 
greater -.-pl2.ge, • 
prlavalr mef-aoea.

3.6. 3.2 Limits of interference for tactical vehicles. - Interference limits, both radiated and 
conducted, shall be as specified herein or otherwise specified in the individual equipment specification. 
If limits are not specified in the individual equipment specification, the general limits of interference 
as shown on figures 7, 8, 10 and 11 shall apply.

3. 6. 3.1 Self-propelled machinery. - Self-propelled machinery such as excavators, road graders, 
fork-lift tracks, ana slow-speed tractors, shall not be considered as vehicles within this scope unless 
otherwise stated in the individual equipment specification. In this case, the requirements shall be as 
specified in the individual equipment specification.

3. 6. 3 Vehicles, tactical. - The following types of vehicles shall conform to the requirements for 
tactical vehicles: AH types of self-propelled vehicles which receive installations of communication 
equipment, all types of tanks, armored cars, self-propelled cannon, self-propelled cargo carriers, 
half-track personnel carriers, half-track cargo vehicles, motor transport vehicles, high-speed tractors, 
and motorcycles.

3.6.4.1 Unless specifically required in the individual equipment specification, Interference tests 
in relation zz very large stationary electrical or mechanical equipment shall be confined to tests of 
the electrical components separately. If the components conform to the Interference requirements 
and are properly assembled, the completed equipment shall be considered to conform to the require­
ments of this speoiflcamcm

3. 6. 2.1 This portion of the specification applies to the following equipment, except where 
equipment is a component of other equipment subject to more restrictive requirements:

(a) All engine driven generators and the electrical equipment associated therewith
providing direct current (d. c.) or alternating currents (a. c.), of all voltage 
and power ratings, except that the radiated interference test will not be 
required on units of power output rating greater than 60 kilovolt-ampere (kva.), 
or the conducted interference test on units of voltage rating greater than 
500 volts a. c. ord.c.

(b) All types of engines used to power or drive such miscellaneous equipment as bulldozers,
cranes, graders, rollers, fork lift trucks, compressors, laundry units, and pumps, 
as well as the electrical equipment associated with these equipments.

ma.ohir.es
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4. QUALITY ASSURANCE PROVISIONS
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Ammeter
Circuit breaker, manual
Controller, motor, manual
Cubicle, power
Incandescent lighting fixture
Meter, electric
Motor, squirrel cage
Push button
Panel, welding

Reactor, electric
Resistor
Rheostat, manual
Starter, engine
Starter, motor, manual
Switchboard, power
Transformer
Voltmeter

4.1.1 Radio Interference test. - The manufacturer shall furnish either directly in his own plant 
or through the facilities of an acceptable commercial laboratory all facilities for performing the inter­
ference tests curved by this specification, Including test equipment, a suitable location for the per­
formance of tests, and qualified technical personnel. Tests shall be performed on not less than one 
representative unit of each design.

4,1.3 Equipment which Is Identical with that which was previously tested in accordance with this 
specification, found staisfactory and accepted will not require further testing unless otherwise specified 
by the bureau or agency concerned. A copy of the previous test report, or reference thereto with an 
adequate abstract, shall be forwarded by letter to the bureau or agency concerned to verify the previous 
test results.

4.1. 4 Operating conditions. - Unless otherwise specified herein for specific types and classes of 
equipments or otherwise specified in the individual equipment specification, interference measurements, 
both radiated and conducted, shall be made at normal operating load (or under simulated normal 
operating conditions) and at no load (see 4.1.4. 4).

4.1.2.1 Establishing equipment not requiring tests. - As a means of establishing that equipment 
will not require tests, the manufacturer shall forward to the contracting officer a complete description 
of the electric items Incorporated in the equipment to be furnished. If it is determined that the equip­
ment falls into the category specified in 4.1. 2, no radio interference tests will be required for that 
specific equipment.

4.1 Preliminary tests. - Prior to submission of qualification, preproduction or contract suit­
ability models to the Government for official tests, complete radio interference tests as specified 
herein or by the individual equipment specification shall be performed by the contractor to determine 
that the equipment complies with the applicable specification. A report of tests certified by the test 
laboratory shall be furnished the Government Inspector. Two copies of this test report shall be for­
warded to the bureau or agency concerned to substantiate the fact that radio interference tests have 
been performed and the specification requirements met. Any expense incurred as a result of radio 
interference tests shall be borne by the contractor.

4.1. 2 Equipment not requiring tests. - In general, the following types of equipment are usually 
inherently interference free, and therefore interference reduction is not required:

3.7 Radio interference free marking. - All equipment determined to comply with this specification 
shall be identified by a green colored identification plate permanently attached adjacent to the equipment 
identification plate unless otherwise specified in the individual equipment specification. This identifi­
cation plate shall be Inscribed “Interference Free MIL-I-16910”.
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4.-1. 4. 5 Temperature. - The ambient temperature of the testing location shall preferably be 
within the range from 10 to 40° Centigrade (C.) (50° to 104° Fahrenheit (F.)). However, measure­
ments made in temperatures beyond these limits may be accepted provided the test sample, interference 
measuring instruments, all indicating devices, and equipment shall be at the testing location for a 
sufficient length of time prior to making of measurements for the temperature thereof to be equalized 
with the temperature of the testing location. Evidence shall be given that the calibration of the inter­
ference measuring instruments used is accurate for temperatures outside the stated temperature range.

4.1.4.3 Ambient interference level. - It is desirable that the ambient interference level during 
testing (measured with the test sample de-energized) be at least 6 db below the allowable specified 
interference limit. However, in the event that at the time of measurement the levels of ambient 
interference plus test item interference are not above the specified limit, such tested item shall be 
considered in accordance with the specification requirements. This requirement shall apply equally 
to both radiated and conducted ambient interference levels.

4.1.4.4 Load. - Unless specifically stated otherwise, (see 4.1.4) a load (either electrical or 
mechanical), capable of loading the test sample up to appropriate rating or simulating normal operating 
conditions shall be used. Transmitters and receivers shall be operated into a shielded dummy antenna 
with simulated load condition.

4.1.4.1 Power supply. - The power supply shall be at rated voltage of the equipment under test, 
plus or minus 6 percent. Rated voltage shall be as specified in the individual equipment specification.

4.1.4.2 Preliminary operation of test sample. - When specifically required by the Government 
inspectorj the sample under test shall be operated for a sufficient period of time to approximate normal 
operating conditions.

-• Radiated measurements (14 kc. to 1000 me.). - Measurements of radiated interference shall 
be made using the rod or resonant dipole antenna supplied with the particular test instrument employed. 
When specifically required in the individual equipment specification, measurements using a loop antenna 
shall be made over the frequency range of 14 kc. to 25 me. or portions thereof.

2.1 Antenna orientation and positioning. - These interference measuring instruments equipped 
with rod antennas shall be placed so that the rod antenna is in the position of maximum pick-up and the 
base of the antenna unless otherwise specified in 4. 5 is 3 feet from the nearest perimeter of the test 
Item. These interference measuring instruments equipped with resonant dipole antennas shall have the 
dipole positioned for maximum pick-up with the center of the dipole at a distance of 3 feet from the 
nearest perimeter of the test item.

4.1.4.8 All Interference measurements shall be monitored using either a headset or loudspeaker. 
The precaution shall be taken to check that no feed-back is introduced into the interference meter by 
the use of the headset or speaker, thereby giving a false indication of the interference level being 
measured.

4.1.4. 6 Humidity. - Measurements shall be made at a time when humidity and temperature 
conditions do not cause condensation of moisture on the apparatus, unless it is normal for the test item 
to operate under such conditions.

4.1.4. 7 Use of indicating meters during interference measurements, - During the time of 
measurement of radio Interference, no external electrical meter or electrical indicating device other 
than the-interference measuring instrument and its associated leads shall be in the input or output 
circuits of the sample under test. However, such meters or devices may be located between the power 
supply impedance stabilizing network and the power'source or between the load impedance stabilizing 
network and the electrical load.



Ill

MIL-I-16910A(SHIPS)

9

4. 3.1 Line-coupling devices, - Line-coupling devices are described as follows: Test lead lengths 
will vary in accordance with the particular coupler used and thus Is prescribed in conjunction with each 
Individual coupler.

4.2.3 Loop antenna method of measurement, (14 kc. to 25 me.).- Measurement of radiated 
Interference made using the loop antenna of the interference measurement instrument shall be made 
by placing the loop antenna at a distance of 3 feet from the nearest point of the test sample, measured 
from nearest point of sample to axis of the loop antenna. With the Interference measurement instru­
ment In operation and calibrated at the desired frequency, the loop antenna shall be oriented and 
positioned with respect to the test sample for maximum meter indication of Interference.

4. 2. 2. 4 Test item leads. - On those equipments normally equipped with unshielded power or load 
leads, the following procedure shall apply for frequencies above 25 me. A 24-inch unshielded lead 
shall be Installed in place of the normal lead or leads. Radiated measurements shall be made in the 
normal manner outlined In 4. 2, 3 feet from the lead or leads. Any reading obtained under these con­
ditions Indicates the presence of interference on the lead or leads. Where equipment normally operates 
with shielded leads, radiated Interference shall be measured as specified in 4. 2. 2 through 4.2.2.3.

4.3 Conducted measurements (14 kc. to 20 me.) aircraft, flight; and (150 kc. to 100 c.) 
non-fliqht equipment. - All measurements of conducted Interference shall be made from line to ground 
unless otherwise specified herein. Balanced input line-coupling devices shall not be used. Line­
coupling devices shall be as specified In 4. 3.1. The 50-ohm line shall be used unless otherwise 
designated by the Government Inspector. Test procedures shall conform with figure 16 insofar as is 
practicable.

4.2.2 Placement of items and space limitations. - The test sample shall, as far as is practicable, 
be centrally located in the screened room or other area of low ambient Interference (see figures 14 
and 15).

4. 3.1.1 50-ohm line. - The 50-ohm line shall conslstof a testleadof 50-ohm coaxial cable, 
(RG-9A/U) or equivalent 1/2-lnch outer diameter, double braid shielded or better, and a 50-ohm 
terminating device at the Input of the measuring instrument (such as Is provided with class I Instruments). 
The length of this lead shall be as needed, and shall be connected to the measurement terminal of the 
Impedance stabilization network. Correction factors for various cable lengths shall be as shown on 
figure 17.

4.2. 2.1 Correlation with field tests. - Acceptance of Items tested for radiated Interference will be 
based on the performance of the test sample In open space. Certain Items may be specifically exempted 
from this correlation requirement by the individual equipment specification because of unusual size or 
weight, or because the equipment Is to be used ultimately In metallic enclosures, such as aircraft, 
or ships.

4. 2. 2. 2 Placement of antennas. - Unless otherwise specified In 4. 5, the measurement antenna 
shall be oriented and positioned with respect to the test sample as specified in 4. 2.1, with the exception 
that when extension of dipole antenna elements would protrude beyond the confines of the screened area 
such dipole elements shall not be extended closer than 1 foot from the confines of the screened enclosures. 
When shortened (non-resonant) dipole lengths are employed, the reduced effective height shall be taken 
into consideration when calculating Indicated values of measured Interference.

4.2. 2.3 Grounding of interference measurement Instrument. - All measurements of radiated 
Interference made In the screened room shall be made with the Interference measurement instrument 
either bonded to ground, as specified in 4.3. 3. 4, or resting upon the ground plane and making good 
electrical contact with the ground plane. This provision applies to measurements of radiated Interference 
in the screened room only.
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4. 3.3 Ground planes, bonding, and grounding. -
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4. 3. 3. 3 The test item shall be grounded in a manner simulating actual usage conditions, where 
practicable, whether the test is performed in a screened room or not. It is not necessary to ground 
the interference measurement instrument except by means of the connecting leads utilizing the 
instrument as a two-terminal voltmeter.

4. 3. 3.4 When bonding straps must be furnished, such straps shall have a width to length ratio of 
1 to 5 or greater, shall have a minimum thickness of 0.025 inch, and shall be copper or brass metal 
straps, not braid.

4. 3.3.1 Ground planes. - A copper or brass ground plane, 0.010'inch thick minimum for copper, 
0.025 inch thick minimum for brass, 12 square feet or more in area shall be used in all cases where a 
shielded room is to be used. The ground plane shall be bonded to the shielded room at intervals no 
greater than 3 feet.

4.3.3. 5 Internally grounded equipment. - When the test item is furnished with an internal ground 
terminal connection, ana when this connection is used in actual installation conditions, the ground lead 
shall be brought out and connected to the ground plane simulating actual installation conditions in addition 
to grounding the framework or chassis of the test item.

4.3. 3. 6 Test sample leads. - The leads of the test sample when furnished unterminated shall be as 
short as possible outside the-enclosure of the test sample. These leads shall be connected to the test 
terminal. If shielded leads are supplied, these leads shall be used for the test.

4.3. 2 Line and load impedance stabilization network. - The stabilization network specified in 6.2 
and shown on figures 18 through 24 shall be used unless the insertion of this device causes malfunctioning 
of the test item. This device shall be Inserted in power leads only. A terminal shall be provided on this 
device, fitted with a type N connector, to which the interference measurement instrument cable may be 
attached for conducted interference measurements. The ground plane of this device shall be the same 
as that of the test item or shall be made a part of the test item ground plane by means of bonding in 
accordance with 4.3.3. 4. One such network shall be Inserted, where called for, in each power or 
electrical load lead when making measurements (see figure 25).

4.3. 2.1 Cable correction factor. - Meter readings shall be multiplied by a correction factor 
depending on the frequency and on the length of RG-9A/U cable used between the stabilization network 
and the interference meter. This correction factor shall be as shown on figure 17.

4.3.3.2 When a ground plane is not specified, or when the use of a shielded room is impracticable, 
the test sample shall be placed on a solid support for operation. The support may be solid earth, steel, 
or iron flooring, metal bedplate, metal-sheet covered planking, or the like. If the test sample is 
intended for normal operation with shock or vibration mounts that insulate the sample from the founda­
tion, the sample shall be grounded to its support or foundation by bridging the insulating mounts in a 
manner similar to that employed at the place of installation and used by means of bonding straps. If 
bonding straps are provided with the test item, then these shall be used in lieu of the type specified 
in 4.3. 3.4.

4.3.1.2 Field test line. - For measurements of conducted interference under field test conditions, 
the test line shall consist of the 50-ohm line specified in 4. 3.1.1 but shall be connected to the power 
terminals of the test item through a 0.1 microfarad capacitor placed in series with the ungrounded lead 
of the test line.
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4. 5 Specific test conditions and test methods. -

4. 5.1 Electronic and communications equipment. -

4. 5.1.1 Interference tests. -

4. 5.1. 2 Interference meter adjustment. -

4. 5.1.3 Communication equipment. -
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4. 4. 2 If station reception is encountered at any frequency, another frequency on one or the other 
side of the station frequency shall be used.

4. 5.1.1. 2 The modes of operation, arrangement of equipment interconnecting cable assemblies, 
and supporting structures shall be such as to simulate an actual installation insofar as is practicable. 
Shielded loads or cables shall be used only where they will be so used in actual practice.

4. 5.1. 2.1 The acceptability of the test item with respect to CW interference shall be governed by 
the measurement made with the function switch of the interference measurement instrument, regardless 
of class, set in the quasl-peak (or equivalent) position.

4. 5.1.1.1 In general, all interference tests shall be conducted in accordance with applicable 
figures but with the following modifications and additional instructions.

4. 5.1. 3.1 Receiver oscillator interference. - This test shall be conducted in a shielded room 
provided with shielded power line filters which are effective over the frequency range in which measure­
ments are to be made. The power supply voltage to the receiver under test shall be carefully main­
tained at a constant value throughout the measurement, as the interference varies with variation in 
input voltage.

4. 4 Test procedures, - The following requirements shall be adhered to unless otherwise stated in 
the individual equipment specification:

4. 4.1 Measurements under type testing conditions shall be made on not less than three frequencies 
per octave. The frequencies selected shall be chosen in such a manner as to prevent crowding of readings 
at one end of the band and shall be at calibrated points. Measurements during production testing shall be 
made on not less than one frequency for each octave. When 'using those instruments capable of frequency 
scanning, all other frequencies not selected for measurement shall be scanned while monitoring with 
headphones or a loudspeaker. If interference peaks appear while scanning, measurements shall be 
made at each frequency at which such a peak occurs.

4. 4. 3 Unless otherwise specified in the individual equipment specification, those measurement 
instruments equipped with peak (slideback) circuitry shall be set in the peak (slideback) position for 
measurement of broadband interference. Those instruments not equipped with the peak (slideback) 
circuitry shall be set in the quasl-peak position. Methods of conversion of the readings so obtained 
into the standard units of interference will be provided by the bureau or agency concerned. All instru­
ments shall be set in the quasi-peak position for measurement of CW type interference. The results 
of measurements made in this manner will determine the acceptability of the test sample.

4. 5.1. 2. 2 The acceptability of the test item with respect to broadband radio Interference shall be 
governed by the measurement made with the function switch of the Ferris model 32A set to the “radio 
noise” position; the Measurements Corporation Model 58 function switch set to the “'peak” position; 
the TS-587/U, AN/PRM-1, and AN/URM-6 function switch set to the “peak” position.



4. 5.1.4 Undesired radiation test. -
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4.5.1.4.2 Test equipment. - It Is recommended that two adjoining double copper shielded booths 
be used for making radiation measurements. If a. c. power is used, each booth shall be provided with 
shielded power line filters which are effective over the frequency range In which measurements are to be 
made. One booth shall contain the receiver to be measured, the dummy antenna load, and a signal 
generator. The second booth shall contain the voltmeter (measuring) receiver and Its associated output 
Indicating meter.

4. 5.1.4.3 Power supply voltage, - The power supply voltage to the receiver under test and all 
associated measuring equipment shall be carefully maintained at a constant value throughout the mea­
surement, as the radiated power varies as the square of the voltage,

4. 5.1. 4. 4 Connections to voltmeter (measuring) receiver. - The antenna terminals of the receiver 
under test shall be connected to its appropriate load and fed into the antenna Input of the voltmeter 
receiver. The voltmeter receiver shall be tuned to the oscillator frequency of the receiver under test 
and shall be adjusted to give a 1000 cycles per second (c.p. s. ) beat note output. The output level of the 
voltmeter receiver shall be adjusted as necessary to maintain some arbitrary reference on the output 
meter below resonant overload.

4. 5.1.4.1 General. - The receiver to be measured Is considered as a radio frequency generator 
having an unknown generated voltage and Internal Impedance. It Is possible that at several frequencies 
the receiving antenna will be the conjugate of this Internal Impedance and will take maximum power from 
the receiver. For this reason, radiation is specified in terms of maximum possible radio 
frequency (r. f.) power which can be taken from the antenna terminals.
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conditions with an antenna^ermlnnHor^'cf'Kn11 ~ 'I?ose receivers designed to operate under normal 
ference measurement Instrument usino a no °umS; Sha^ be C0QPled t0 the antenna Input of the Inter­
class I measurement Instruments b0'ohJr> impedance matching network such as is supplied with 
high impedance antenna termination 12 , A.recelvers designed to operate under normal conditions with a 
instrument through, a500 ota im^dan “ be,C0UPled to the a^nna input of the interference measurement 
mission-line cabling shall be shieMert “ constructed of non-inductive resistors. All trans­
fasteners if necessary. Cable lengths shall no^te excesswT.N c6nnectorS when possible or wlth cllp

of the receiver under6tes’^an^adnTof11^3^1'61116111 'nstrument shall be tuned to the oscillator frequency 
meter of the measurement equipment ’ °Ugh frequency tLmln9, to give a maximum Indication on the

MAXIMUM output met^Ldtcatl^'oi^the °ntr°1S °n the recelver under test shaU be adjusted to give 
•— mJ,, receive, —, -

that excessive leafeme^rtnX' ^ore9oln1 test methods, care shall be exercised to be certain
cords* or■ may bTTue to noor ho d? raSQltS- may be throuqh P°wer llnes- Phone or °utput
apSrltus lX™ cln beShl,eldlnq of elther receiver under test r the measuring 
terminals of the receiver h . e, by emPloylng a good low impedance short circuit at the antenna 
to k“eTleataae dov^ to n ? afndu“during the apparent voltage developed. It should be possible
andittTare prZbly^uTed ComolX"^^1 V°ltage: “ “ iS nOt tbis !ow- better shleldlnq 
important. * required. Complete shielding around the antenna terminals is extremely



MIL-1- 16910A(SHLPS)

4. 5.1. 4.10 Measurements at frequencies 30 me. and below. -
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4;5.1. 4.10. 3 Decoupler resistor. - A decoupler resistor, having approximately ten times the 
resistance of the load shall be inserted in the input line to the voltmeter receiver. It shall prevent the 
voltmeter receiver’s input impedance and the shunt capacity of the interconnecting cable from loading 
the receiver under test. The decoupler shall be readily replaceable so it can be maintained at approxi­
mately ten times the load value. Too high a value of decoupler results in loss of sensitivity to weak 
radiation, while too low a value results in the voltmeter receiver and cable loading the receiver under 
test and giving too favorable indications.

4. 5.1. 4. 8 Shielding. - In all of the following test methods, care shall be exercised to be certain 
that excessive leakage does not affect the results. Leakage may be through power lines, phone or output 
cords, or may be due to poor bonding or shielding of either the receiver under test or the measuring 
apparatus. Leakage can be checked by employing a good low impedance short circuit at the antenna 
terminals of the receiver under test and measuring the apparent voltage developed. It should be possible 
to keep leakage down to 0.1 percent of the open circuit voltage. If it is not this low, better shielding 
and bonding are probably required. Complete shielding around the antenna terminals is extremely 
Important.

4.5. 1.4.9 Accuracy. - The accuracy of all of the test depends on the voltage accuracy of the signal 
generators so frequent calibration is necessary. For communication receivers at frequencies of 200 me. 
and below, it has been found that sufficient accuracy is obtained by determining the power obtained in the 
optimum pure resistance load without attempting to tune out the reactive component.

4. 5.1. 4. 10.1 Accuracy. - At frequencies of 30 me. and below, a.wafer switch may be used to 
change the connections from the receiver under test to the signal generator without introducing appreci­
able error. The external switch lead lengths can be reduced by employing a switch can and plug in loads 
as shown on figure 26.

4. 5.1. 4. 5 Control setting. - All controls on the receiver under test shall be adjusted to give 
maximum output meter indication on the voltmeter receiver. If the receiver under test has'an antenna 
trimmer, the trimmer shall be adjusted for maximum radiation. The volume control of the receiver 
under test affects radiation Indirectly by affecting plate supply voltage or tube capacitance. Usually 
maximum radiation occurs at minimum volume setting.

4. 5. 1. 4.10. 2 Load. - An arbitrary load (consisting of a nonlnductive resistor with extremely 
short leads) shall be used. The maximum radiated power shall be determined for several loads (not 
less than five).

4. 5.1.4. 6 Power. - After the maximum radiated output indication has been obtained, ttye receiver 
under test shall be removed from the circuit and a signal generator, operating on the- same frequency 
as the radiated signal, shall be substituted for the receiver under test. The signal generator output 
shall be adjusted to give the same voltmeter receiver output as was obtained from the receiver “under 
test. The power in watts is then the signal generator voltage squared divided by the load resistance. 
It is usually more convenient to express the power in micromicrowatts or as microwatts In powers of ten.

4. 5.1. 4. 7 Loads. - The value of the loads and the amount of their reactance must be known at the 
frequencies involved. Power computations may be eliminated by using a separate log to log plot of 
microvolts versus power for each load used. A curve of power versus load resistance shall then be 
plotted, and from this curve the maximum power is obtained. This shall be done at each frequency 
where a measurement is desired.
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4. 5. 2 Engine generators and miscellaneous engine driven equipment. -

without surrounding structure shall be tested with the measurement antennas positioned

output voltage
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4. 5.2.1.3 Engine driven equipments (other than engine generator units) having more than one 
engine shall be tested with the measurement antennas positioned as shown on figure 29, 30 or 31 
relative to each engine.

4. 5. 2.1.4 Engines intended as general purpose prime movers and those which are normally operated 
without surrounding structure shall be tested with the measurement antennas positioned as shown on 
figure 29, 30 or 31, except that the distance (5 feet) shall be measured from the outer extremity of the 
engine.

4. 5. 2.1. 5 Radiation tests shall be performed with all electrical units of the engine or equipment 
in operation. Battery condition or electrical load shall be such that the charging system or output voltage 
regulators are in operation throughout the tests.

4. 5.2.1. 6 Rod antenna, 150 kc. to 38 me. - The rod antenna of the measuring equipment shall be 
in a vertical position & feet from the equipment with its base at the approximate height of the vertical 
center of the engine as shown on figures 29 and 32.

4. 5. 2.1.7 Resonant dipole antenna, 20 to 1000 me. - The dipole antenna shall be oriented in a 
horizontal plane parallel toandata distance of 5 feet from the outer extremity of the equipment under 
test, as shown on figures 30 and 33.

switching from liZ &t (re^^en^es above 30 to 200 me. - Above 30 me., the convenience of
coaxial cable The'ioads them>M>ii>ocS siTnal generator shall be sacrificed in favor of transfer of 
arrangement 'of noninductive resistors^nd conn ,made with less inductance. The shielded radial 
One of the loads is mart® ?-d ,connectlons shown on figure 27 accomplish these purposes,
ment is good up *o 200 Th .lve rad*al wires as a short circuit for leakage tests. This arrange- 
spectfied 4*5.1.4?1O 3? t0 the voltmeto s*all contain a decoupler resistor as

4. 5. 2.1 Radiation tests, engine generators and miscellaneous engine driven equipments. - The 
radio interference radiated from engines and engine driven equipment shall be measured on each side 
at a distance of 5 feet from the frame Or other structural extremity normally considered as an outer 
dimension under operating conditions.

4. 5. 2.1. 2 Engine generator units shall be tested with the measurement antennas positioned as 
shown on figure 3% 33, or 34, whichever is applicable.

4. 5.1. 4.12 Measurement at frequencies above 200 me, - When it becomes necessary to measure 
radiation at frequencies above 200 me., an arrangement similar to that shown on figure 28 will be 
necessary. This high frequency system consists of a high Q coaxial line operated as an auto-transformer 
to match the impedance of the voltmeter receiver -to that of the receiver under test. No decoupling 
resistor is needed. The line length and the position of the input and output taps are all adjustable and are 
set to give maximum voltmeter receiver response. The signal generator is then substituted for the 
receiver under test. All adjustments are reset for maximum and the generator output is adjusted to 
give the same voltmeter receiver output. The maximum radiated power is then the generator voltage 
squared divided by the generator resistance, which must be known.

4. 5. 2.1.1 Miscellaneous engine driven equipments (other than engine generator units) having a 
single engine shall be tested with the measurement antennas positioned as shown on figure 29, 30 or 31 
whichever is applicable.
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