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MILITARY SPECIFICATION

2. APPLICABLE DOCUMENTS

SPECIFICATIONS

No limitation.

1

V,

2.1 The following documents, of the issue in 
effect on date of invitation for bids, form a part 
of this specification:

INTERFERENCE CONTROL REQUIREMENTS, AIRCRAFT 
EQUIPMENT

the procuring activity or as directed by the contracting 
officer.)

MIL-I-6181D
25 NOVEMBER 1959 
SUPERSEDING
MIL-I-006181C(USAF)
6 JUNE 1957 
MIL-I-6181 B 
29 MAY 1953

J
■

Deviation 
permitted

This specification has been- approved by the Department of Defense and is 
mandatory for use by the Departments of the Army, the Navy, and the Air Force.

1. SCOPE
1.1 Scope. This specification covers design 

requirements, interference test procedures, and 
limits for electrical and electronic aeronautical 
equipment to be installed in or closely associ­
ated with aircraft.

1.2 Classification. The test procedures 
which are specified cover the following types 
of tests:

(a) Interference tests: Conducted and 
radiated tests which measure the mag­
nitude of the interference signals ema­
nating from the equipment under test.

(I>) Susceptibility tests: Conducted, radi­
ated, intermodulation and front-end 
rejection tests which determine wheth­
er an equipment, will operate satis­
factorily when exposed to external 
interference signals.

Military

MIL-I-6051—Interference Limits and 
Methods of Measurements, Electrical 
and Electronic Installation in Airborne 
Weapons Systems and Associated 
Equipment

MIL-T-9107—Test Reports, Preparation 
of

(Copies of specifications, standards, drawings, and 
publications required by contractors in connection with 
specific procurement functions should be obtained from

3. REQUIREMENTS

3.1 Definitions. For definitions of terms 
used in this specification, see section 6.

3.2 General.
3.2.1 Operation. Electrical and electronic 

equipment shall operate satisfactorily, not. only 
independently but. also in conjunction with 
other equipment, which may be installed near­
by. This requires that the operation of such 
equipment shall not be adversely affected by 
interference voltages and fields reaching it from 
external sources, and also requires that such 
equipment shall not, in itself, be a source of 
interference which might adversely affect the 
operation of other equipments. The limits 
specified herein are established to insure that 
the air vehicles will meet the requirements of 
Specification MIL-I-6051 or other applicable 
system specification.

3.2.2 Short duration interference. Interfer­
ence resulting from manual operation of 
switches, but not. including any electrical or 
electromechanical operations resulting from the 
manual switching, may deviate from the limits 
as indicated below. Ignition components used 
only during engine starting may deviate from 
the limits by 20 db. Other short duration in­
terference may deviate from the limits as indi­
cated below. Approval shall be obtained from 
the procuring activity before using these 
deviations.

Maximum Maximum­
duration recurrence

1 second__  Once in 3 minutes— 20 db.
3 seconds_ Twice per normal op­

erational period.

V

1
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are suggested as a desirable method of obtaining 
low impedance continuity. Ventilation open­
ings shall be designed to permit conformance 
to the radiated interference limits. Electrical 
bonding shall be provided where access doors 
or cover plates form a part of the shielding. 
Hinges, in themselves, are not considered 
satisfactory conductive paths.

3.3.4 Chassis, case, and mountinc/ continuity. 
The mating surface of the chassis, case, and 
mounting shall be free of all insulating finishes 
in order to provide a continuous electrical bond 
between these items and to enable the installing 
activity to accomplish bonding contact to the 
basic structure. Such surfaces shall be covered 
with removable protective coating to prevent 
corrosion prior to assembly. This requirement 
shall take precedence over any conflicting 
requirements in specifications on finishes.

3.3.5 Component placement. Components 
shall be placed and circuitry arranged to obtain 
minimum undesired coupling and to require a 
minimum number of filter components.

3.3.6 Line shielding. It is preferred that 
interference reduction be accomplished inside 
the equipment when such means give results 
equal to or better than the use of a shielded 
line. Any line shielding used shall be approved 
by the procuring activity and shall be pre­
scribed as an installation requirement.

3.3.6.1 Under no condition shall line shield­
ing be used for primary power leads to equip­
ment. —■

3.3.6.2 Equipment requiring antennas, but 
not employing waveguides, shall be designed to 
utilize shielded coaxial cable as lead-in. When 
it has been determined that a single braid shield 
is not adequate, a double or triple braid or a 
solid shield shall be used as required.

3.3.7 Interference control components. 
When additional interference control com­
ponents are required after careful design in 
accordance with the foregoing paragraphs, 
components shall be used that conform to the 
environmental requirements for the equipment. 
Hermetically sealed interference control coin- 
nonents shall be used even though the equipment 
is not hermetically sealed. Separately installed 
and external components shall not be used unless 
specifically authorized by the procuring activity.

MIL-I-6181D
3.3 Design.
3.3.1 Interference-free design. Interfer­

ence control shall be considered in the basic 
design of all electronic and electrical equip­
ment, components, assemblies, and systems. 
This design shall be such that, before inter­
ference control components are applied, the 
amount- of interference internally generated 
and propagated is the minimum achievable. 
The application of interference control compo­
nents that must be used, such as filtering, 
shielding, and bonding, shall conform to good 
engineering practice and, whenever possible, 
shall be an integral part of the system. When­
ever additional interference control components 
are necessary, the use of miniaturized compo­
nents is preferred.

3.3.2 Susceptibility. The equipment shall 
be designed to minimize susceptibility to inter­
ference from other sources. The enclosing case 
construction shall be designed not only to mini­
mize interference propagation, but also to 
minimize interference pickup from external 
sources. Where conducted energy on the power 
leads or any external leads might cause inter­
ference, the leads shall be isolated from other 
leads to avoid coupling, and, where necessary 
shall have line filters at their entry into the 
enclosing case. Receiving antenna inputs, or 
any other low-level signal circuits shall be low 
impedance, or of balanced design, so that coaxial 
or other shielded transmission lines can be used 
to insure an interference-free installation. 
Routing of receiving antenna input or any low- 
level signal circuit within the equipment shall 
be so designed and installed that interference is 
not picked up from power or control leads owing 
to coupling. Antenna or low-level signal cir­
cuit return paths or ground circuit paths shall 
be so arranged that interference will not occur 
owing to common conductive paths with other 
circuits, or with the enclosing case grounding 
path.

3.3.3 Case shielding. The number of me­
chanical discontinuities in the case (such as 
covers, inspection plates, and joints) shall be 
kept to a minimum. All necessary mechanical 
discontinuities in the case shall be electrically 
continuous across the interface of the discon­
tinuity so as to provide low impedance current 
path. Multiple-point spring-located contacts 

2
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i Category Frequency range Commercial model Basic military nomenclature Manufacturer

A.

7

B.

I

C-2.

534280 0—00------ 2 3

i

J r11

Stoddart.
Empire.
USA Sig Corps.
USA Sig Corps.
Stoddart.
Empire.
Empire.
Empire.
Stoddart.
Polarad.
Empire.
Stoddart.
Empire.
Stoddart.
Empire.
Stoddart.

NM-20A, B_. 
T-A/NF-105. 
None_______
None_______
NM-30A___
T-l/NF-105. 
T-2/NF-105. 
T-3/NF-105. 
NM-50A___
FIM, A, B__. 
T-A/NF-105. 
NM-30A___
T-3/NF-105. 
NM-50A___
NF-205____
NM-52A___

AN/PRM-1....
None_________
AN/URM-85...
AN/URM-7....
AN/URM-47—
None_________
None_________
None_________
AN/URM-17-
AN/TRM-6—.
None_________
AN/URM-47..
None_________
AN/URM-17.. 
None_________
AN/URM-17B.

1
J

None. 
(2)— 
None. 
None. 
(3)— 
None. 
None. 
(<) — 
None. 
None. 
(58)- 
(“) — 
(8 7)- 
(») — 
None. 
None.

I

Table I.1—Acceptable interference -measuring instrufnents 
V 

Notes

■

'I 
■a

-

J

0.15 to 25 inc____
0.15 to 30 me____
0.15 to 1,000 me... 
20 to 400 me_____
20 to 400 me_____
20 to 200 me_____
200 to 400 me____
400 to 1,000 inc__
375 to 1,000 inc__
1,000 to 10,000 me. 
0.15 to 30 inc____
20 to 400 me_____
400 to 1,000 me__
375 to 1,000 me__
0.15 to 1,000 me... 
375 to 1,000 me__
None available at this time.

1 3.4 Subsystems. When the procuring ac­
tivity requires that, this specification be applied 
to a group of units or equipments that are de­
signed to operate together, the group shall be 
tested as a subsystem, and each individual item 
does not have to be tested separately, unless 
individual units are so designed that they may 
be operated separately or as part, of a different 
group or subsystem. It is recommended that 
each unit or equipment be designed to include 
adequate interference control measures.

3.5 Interference control plan. The con­
tractor shall submit a detailed plan describing 
his interference control program and the engi­
neering design procedures and techniques that 
will be used in complying with this specifica­
tion. The design aspects of the interference 
control program shall be emphasized. Such 
information shall be included as the circuits to 
Ixi shielded and filtered, methods of eliminating 
spurious emanations and responses, methods of 
eliminating spurious resonances, method of ob­
taining continuous shielding on equipment, us­
ing pressure or hermetic seals, utilization of 
compartmentation, thickness of case material 
required to provide adequate shielding in high 
power RF equipment, selection of interference-

free components to be used on equipment, and 
any other pertinent information. Any devia­
tions from specified interference control re­
quirements that are necessary or desirable 
because of the use of the equipment in the en­
vironment of a particular air vehicle shall be 
carefully delineated. This plan shall be sub­
mitted to the procuring activity within 90 days 
after the award of a contract. Addenda shall be 
submitted whenever it becomes necessary to re­
vise or supplement the information in the 
interference control plan. J"-

3.6 Interference control requirements.
All equipment tested for compliance with this 
specification shall conform to the interference 
control requirements. For the purposes of this 
specification, all unwanted signals shall be con­
sidered as continuous wave (CW), pulsed CW, 
or broadband impulsive interference.

3.7 Interference measuring equipment.
The interference measuring equipment listed in 
table I shall be used for determining con­
formance to the interference limits of this spec­
ification. Category B instruments which have 
been modified to meet category A requirements 
shall not be used as Category A instruments, un­
less a distinctive nonremovable label has been

I £
!

I

A
I - i .
j -

J

1 ThiSftablc Is subject to change upon reasonable notice to include new instruments having superior performance characteristics and to change the 
’This category applies to tuning units purchased after 11 March 1957.
3 This category applies when power supply 9122G-1 Is used with instruments numbered 191-1 and higher.
< This category applies to instruments purchased after 9 May 1956.
3 This category applies to instruments purchased prior to 11 March 1957.
» These instruments can be modified to category A requirements by the manufacturer.
' This category applies to instruments purchased prior to 9 May 1956.

■!
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kilomegacycles will be considered by the pro­
curing activity. The contractor shall submit, 
with the test plan, justification explaining why 
approved instrumentation cannot be used and 
shall propose substitute instrumentation and 
test procedures that are capable of measuring 
the limits. Approval for the use of substitute 
equipment might not be granted if a commer­
cial test laboratoy can perform the required 
measurements with approved equipment within 
a reasonable period of time.

3.8 Extension of frequency range. If the 
contractor believes that some, or all, of the ap­
plicable interference requirements should be 
extended beyond the required frequency range, 
the interference control plan and the test plan 
shall be used to give proposed limits, instru­
mentation, methods of measurements, other 
pertinent information, and an explanation of 
the need for the extended frequency range.

4. QUALITY ASSURANCE PROVISIONS
4.1 General provisions.
4.1.1 Testing. All tests and test reports 

specified herein shall be accomplished by the 
contractor and shall be subject to approval and 
verification by the procuring activity. When 
the procuring activity waives verification, the 
tests and test reports shall be approved and 
verified by a qualified representative of the con­
tractor’s Quality Control department. Evi­
dence of quality control verification and ap­
proval, either Government or contractor, shall 
be contained in the test report. The Govern­
ment further reserves the right to have a tech­
nical representative of the procuring activity 
present during the testing.

4.1.2 Test 'plan. The contractor shall sub­
mit a detailed test plan to the procuring activ­
ity showing the means of implementation and 
the application of the test procedures in this 
specification to the equipment being procured. 
Included shall be the proposed method of test­
ing and additional details such as:

(a) Nomenclature and serial number’s of 
test equipment to be used.

(&) Methods of calibration to be used.
(c) Detector function to be used on meas­

uring equipment.
(<Z) Methods of loading and triggering.

attached by the instrument manufacturer; any 
restrictions on the usuage of tire modified in­
strument, or associated accessories, shall be in­
dicated on the label. Instruments listed in 
table I are of the following categories:

(a) Category A: Category A instruments 
are those interference measuring in­
struments which adequately measure 
the parameters of interference signals 
as required by this specification and 
which are approved by the procuring 
activity. Any combination of cate­
gory A instruments can be used for the 
required measurements. Category A 
instruments can be used without prior 
approval of the procuring activity.

(&) Category B: Category B instruments 
are those existing instruments which 
are in use but which do not adequately 
measure the parameters of interference 
signals as required by this specifica­
tion.

(c) Category C-l: Category C-l instru­
ments are those which have recently 
been developed to meet category A re­
quirements, but have not yet been eval­
uated by7 the procuring activity. 
These instruments shall not be used 
without prior approval of the procur­
ing activity.

(rf) Category C-2: Category C-2 instru­
ments are those which have been re­
cently developed but do not meet 
Category A requirements, and which 
can presumably be modified by the 
manufacturer to attain a category A 
rating. These instruments shall not be 
used without prior approval of the 
procuring activity.

3.7.1 Antenna system correction. All in­
strument readings of radiated interference 
levels shall be converted to antenna terminal 
open-circuit (“antenna induced”) values, in ac­
cordance with correction factors furnished by 
the instrument manufacturer for the particular 
antenna, type, frequency, and operating proce­
dures used.

3.7.2 Substitute measuring instruments.— 
The use of substitute interference measuring 
instruments in the frequency range from 1 to 10
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en-

interfer-

+ 8db

Interference level = meter reading!-cable loss+antenna factor=40 4-3 4-8=51 db

measuring

3,400 cps

= 1.89

5

--- ------  .is-.-j;

*

Cable loss correction fac­
tor__________________

Meter reading__________
Effective random band­

width _______________

4- 3 db 
4-40 db

1
9 microvolts

K la
E I

Antenna factor (DM an­
tenna) _____________

Cable loss correction fac­
tor at 460 me______

Meter reading__________

~~——

4.1.3.1 Examples of sample calculation.
(a) Interference measuring

equipment__________  NF-105
Frequency of 

u rem ent_

}
i! i

1- '

(/) Descriptions of procedures used 
(methods of loading and triggering, 
etc, operation of and control settings 
on test sample, etc.).

(</) Measured line voltages to test sample.
(A.) Test frequencies.
(i) Method of selection of test frequencies.
(ji) Type of interference measured.
(7c) Measured level of interference at each 

test frequency.
(7) Specification limit at each test fre­

quency.
(m) Graphs showing items (e), (h), (k), 

and (1).
(n) Photographs of the test setup and test 

sample.
(a) Sample calculations (showing how 

item (k) was obtained for all antennas 
used).

(/)) Description and size of screened 
closure.

(<?) Ground plane used if test is not per­
formed in screened enclosures.

(?•) Description of open space area, if used.
(s) Ambient interference levels.
(7) Measured impedance of line stabiliza­

tion network.
(«) Certification required in 4.1.7.

V
1 I . I

Impulse bandwidth = 1.4X3,400 = 4,760 cps=4.760 kc
T . c , , (meter reading) (antenna factor) (cable loss)Interference level =  ----------------,. ,—,-----,—■. ( ----------------(impulse bandwidth)

9X1X1 _, nn Antenna induced microvolts
~ 4.76 kc

= 65.75 db above 1 microvolt per me (antenna induced)

(e) Operation of test sample.
(/) Control settings on test sample.
(y) Frequencies at which interference 

might be expected, local oscillator, in­
termediate frequencies, multipliers, 
etc.

(7i) Other details requiring approval by 
the procuring activity.

This test plan shall be submitted before any 
interference testing is started.

4.1.3 Test report. A test report conforming 
to Specification MIL-T-9107 shall be submitted 
to the procuring activity prior to submission of 
the preproduction model for acceptance. In 
addition to the requirements in Specification 
MIIy-T-9107, the test report shall include such 
details of testing as:

(«) Nomenclature of interference measur­
ing equipment.

(6) Serial number of interference measur­
ing equipment.

(c) Date of last calibration of interference 
measuring equipment.

(<Z) Detector functions used on 
once measuring equipment.

(c) Internal noise level of instrument used 
on detector function at each test 
frequency.

cw meas- 
_________ 460 me

(Z>) Interference 
equipment____  NM-20B

Frequency of broadband 
radiated measurement- 500 kc

Antenna factor________ 1
7.
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4.1.3.2 Identification of test sample. The 
test sample shall be completely identified in the 
test report with complete nomenclature, manu­
facturer, and serial number. All suppression 
work performed on the test sample during the 
interference tests shall be fully described in 
words as well as by the test data in the test 
report.

4.1.4 Operation of measuring instruments. 
For both conducted and radiated interference 
measurements, the instruments used shall be 
calibrated and operated as indicated in their 
respective instruction manuals, unless otherwise 
permitted by this specification.

4.1.4.1 Calibration. Interference measur­
ing instrumentation shall be maintained in a 
known condition of accuracy. Periodic checks 
on the calibration accuracy shall be made with 
laboratory generators. Recalibration shall be 
accomplished when the standardized gain 
setting fails to reflect a meter reading within 
±20 percent of the known input signal. Sub­
stitution type measurements can be used in lieu 
of the calibrated method.

4.1.4.2 Generator accuracy. Laboratory­
type signa] generators and impulse generators 
capable of an output voltage accuracy of at least 
20 percent shall be used to calibrate interference 
measuring instruments and for substitution 
measurements.

4.1.4.3 Broadband interference measure­
ment. Broadband interference shall be meas­
ured by using an impulse generator with the 
substitution technique, or by calibrating the 
interference measuring instrument so that it 
reads directly in decibels above 1 microvolt per 
unit bandwidth. The peak detector function on 
the intereference measuring instruments shall 
be used forbroadband and pulsed CW measure­
ments.

4.1.4.4 CW interference measurements. CW 
interference shall be measured by calibrating 
the interference measuring instrument so that 
it reads directly in decibels above 1 microvolt 
or by using a signal generator with a substitu­
tion technique.

4.1.4.5 Pulsed CW interference measure­
ments. Pulsed CW shall be measured in ac­
cordance with the procedures and limits used 
for broadband interference.

4.1.5 Bonding measuring instrument. In­
terference measuring instruments utilizing 
dipole antennas shall be bonded to the ground 
plane or shielded enclosure with the ground 
clip on the power cord. Instruments used for 
conducted measurements shall not be bonded to 
the ground plane except through the intercon­
necting coaxial cable.

4.1.5.1 The counterpoise on rod antennas 
shall be bonded to the ground plane with a 
strap of such length that the rod antenna can 
be positioned correctly. The strap shall be as 
wide as the counterpoise. This applies to rod 
antennas utilizing the interference measuring 
instrument as a counterpoise, and to rod anten­
nas mounted on a separate counterpoise.

4.1.5.2 The interference measuring instru­
ments shall be physically grounded with only 
one connection. If the copper strap is used, 
neither the ground clip, the ground terminals, 
nor the power supply shall be connected to 
ground.

4.1.5.3 Test for leakage. At any test fre­
quency, when tuned and calibrated for a meas­
urement, the measuring instrument, when used 
with a shielded dummy antenna., shall show no 
change from the internal background when the 
equipment under test is turned “on” and “oil’.”

4.1.6 Monitoring. The interference meas­
uring instrument shall be monitored with a 
headset, loudspeaker, oscilloscope, or other in­
dicating devices, during all measurements. 
Precaution shall be taken to insure that the 
monitoring does not influence the meter read­
ing on the interference measuring equipment.

4.1.7 Test frequencies. The interference 
measuring instrument or signal generator for 
susceptibility tests shall be slowly tuned 
through each continuous tuning range and the 
frequencies at which maximum interference or 
susceptibility is obtained shall be selected as 
test frequencies. Test frequencies shall not be 
selected prior to the interference test. The wit­
nessing official or Government representative 
shall certify in the test report that the test fre­
quencies were selected after each range was 
scanned. A minimum of three measurements 
shall be made in each continuous tuning range.

4.1.8 Tuning. The interference measuring 
instrument shall be tuned to and measurements
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per, 0.025-inch thick minimum for brass, 12 
square feet or more in area with a minimum 
width of 30 inches, shall be used. In a screen 
room, the ground plane shall be bonded to the 
shielded room at intervals no greater than 3 feet 
and at both ends of the ground plane. The 
ground plane and screen room walls may be 
considered equivalent to an aircraft fuselage 
for purposes of simulating a normal installa­
tion. For large equipment systems mounted 
on a metal test stand, the test stand may be 
considered, for testing purposes, to be a part 
of the ground plane and shall be bonded ac­
cordingly. When a shielded room is not used, 
the measuring equipment may be placed on a 
solid support for operation. The support may 
be solid earth, steel or iron flooring, metal bed­
plate, metal-covered planking, or the like.

4.2.3 Bonding. Only the provisions in­
cluded in the design of the equipment and 
specified in the installation instructions shall be 
used to bond units, such as equipment case and 
mount, together or to the ground plane. Where 
bonding straps are required to complete the 
test setup, they shall have a length not greater 
than 5 times the width, shall have a minimum 
thickness of 0.025 inch, and shall be copper or 
brass metal straps, not. braid. Connections 
made with such bond straps shall have clean 
metal-to-metal contact.

4.2.3.1 Shock and vibration isolators. Test 
samples shall be secured to mounting bases in­
corporating shock or vibration isolators, if such 
mounting bases are used in the installation. 
The bonding straps furnished with the mount­
ing base shall be connected to the ground plane. 
Where mounting bases do not incorporate 
bonding straps, bonding straps shall not be used 
in the test setup.

4.2.3.2 External ground terminal. When an 
external terminal or connector pin is available 
for a ground connection on the test sample, this 
terminal shall be connected to the ground plane 
if the terminal is normally grounded in the in­
stallation. If the installation conditions are 
unknown, the terminal shall not be grounded.

4.2.3.3 Portable equipment. Portable equip­
ment shall be tested while it is bonded to the 
ground plane and also when it is not bonded to 
the ground plane. Portable equipments that

I

made at the fundamental frequency and all 
harmonics of equipment containing oscillator 
circuits. Additional checks shall be made by 
scanning for and measuring any signal or 
spurious response that can be anticipated. 
(The test item shall be adjusted for mode of 
operation and control settings, including fre­
quency, which may be expected to result in a 
maximum of interference emanation.)

4.1.9 Powerline stabilization- network. The 
powerline stabilization network is shown in fig­
ure 1. One network shall be inserted in each 
ungrounded power supply lead supplying 
power to the test sample, and shall be used for 
the complete radio interference tests. The net­
work enclosure shall be bonded to the ground 
plane for safety and radio frequency purposes.

4.1.9.1 Performance characteristics. The 
current carrying capacity of the network shown 
is 50 amperes de to 800 cycles ac. The maxi­
mum voltage drop at 50 amperes is not over 2 
percent of the supply voltage. The perform­
ance characteristics of this device will permit 
measurements of test, items at the following 
maximum voltage ratings:

de__________________________
60 cycles____________________

400 cycles____________________
800 cycles____________________

4.2 Test conditions.
4.2.1 Ambient interference level. It is de­

sirable that the ambient interference level dur­
ing testing, measured with the test sample de­
energized, be at least 6 db below the allowable 
specified interefrence limit. However, in the 
event that at the time of measurement the lev­
els of ambient interference plus test item inter­
ference are not above the specified limit, the 
tested item shall be considered to have met the 
specified requirements. This requirement shall 
apply equally to both radiated and conducted 
ambient interference levels. A shielded enclos­
ure may be used if necessary or desired. If a 
shielded enclosure is used, the minimum length 
shall be such that a 35-mc tuned dipole can be 
placed in the room with at least 12 inches clear­
ance between the antenna extremities and the 
shielded enclosure.

4.2.2 Ground plane. A copper or brass 
ground plane, 0.01-inch thick minimum for cop-



/

MIL-I-6181D

■>

(a)

1(6)

(«)

(6?)

8

1

be so arranged that the distance between the 
leads and from each lead to ground or grounded 
enclosure is approximately 2 inches. In those 
cases where more than two impedance stabiliza­
tion networks are required, the above instruc­
tions shall be adhered to as closely as possible.

4.2.5.2.1 Znterconnecting leads. Whenever 
possible, interconnecting leads between boxes 
comprising a test sample shall be not less than 
2 feet and not more than 5 feet long. However, 
if the interconnecting leads are furnished as a 
part of the equipment, they may be used instead.

4.2.6 Antenna orientation and positioning 
in shielding enclosure. For each measuring in­
strument, the following procedure shall be used 
to determine the horizontal positioning of the 
antennas of the measuring instruments relative 
to the test sample.

4.2.6.1 Test samples generating only broad­
band interference (not intended to generate or 
receive signals). The following procedures 
shall be employed in testing for broadband 
interference:

Set up antenna in accordance with 
figure 3, 4, 5, or 6, as applicable, op­
posite the center of the test sample, 
but without a bond from the instru­
ment to the ground plane.
Scan the full frequency range of the 
lowest tuning band of the test instru­
ment in use for the frequency of maxi­
mum interference or susceptibility. 
Move the antenna horizontally to the 
position of maximum indication at 
that frequency, except that dipole an­
tennas of dimension longer than the 
test sample shall be placed opposite 
its center.
Bond instrument to ground plane 
when required and proceed with 
measurement.

4.2.6.2 Test samples intended to generate or 
receive signals. The following procedures shall 
be employed in testing samples intended to 
generate or receive signals:

(a) Set up antenna in accordance with 
figure 3, 4, 5, or 6, as applicable, op­
posite the center of the test sample, 
but without a bond from the instru­
ment to the ground plane.

are intended to be grounded through a power 
cord shall not be bonded to the ground plane by 
other means.

4.2.4 Power supply voltage. The power 
supply voltages shall be within the tolerance 
specified in the. detail specification for the test 
sample. The voltages shall be measured at the 
test sample terminals on the line stabilization 
networks.

4.2.5 Arangement and operating condi­
tions.—The general arrangement of equipment, 
interconnecting cable assemblies, and support­
ing structures shall be such as to simulate actual 
installation and usage insofar as practicable. 
The front surface of each unit, shall be located 4 
inches ±% inch from the edge of the ground 
plane; intercohnecting cables shall be routed 
between the units and the edge of the ground 
plane. In those cases where equipment size ex­
ceeds the ground plane dimensions, or where 
more than two line stabilization networks are 
required, the above instructions shall be ad­
hered to as closely as possible. The test item 
shall be adjusted for mode of operation and 
control settings, including frequency, which 
may be expected to result, in a maximum of in­
terference emanation or susceptibility All re­
ceivers and transmitters shall be tested using a 
shielded dummy antenna.

4.2.5.1 Dummy antennas. Any dummy an­
tenna used shall have electrical characteristics 
which closely simulate those of the normal an­
tenna, and should be shielded where possible. 
The dummy antenna shall be capable of han­
dling the power required and shall contain any 
unusual components which are used in the nor­
mal antenna (such as filters, crystal diodes, 
etc). When the nominal antenna impedance is 
50 ohms, a 50-ohm (±20 percent, from 0.15- 
1,000 me) dummy antenna shall be used.

4.2.5.1.1 Acceptance test of the transmitter 
may be with cable and dummy antenna of 
negligible leakage. A test of leakage shall be 
made with a 5-foot length of double shielded 
coaxial cable, used between a transmitter and 
its dummy antenna, to provide information on 
acceptable cables for actual installations.

4.2.5.2 Test sample leads. The test sample 
leads to the powerline stabilization network 
shall be 24 inches ±1 inch in length and shall
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4.3 Test methods.
4.3.1 Conducted interference. Radio inter­

ference voltages, in the frequency range of 0.15 
to '25 me, generated by the equipment or system 
in excess of the values indicated in figures 7,8,9, 
and 10 shall not appear on any conductor,

external to the system, which could conduct 
interference to other equipment. Typical test, 
setups for these measurements are shown in fig­
ures 11 and 12. Measurements may be omitted 
on leads deemed by the procuring activity to be 
incapable of conducting interference into other 
equipment.

4.3.1.1 Conducted interference using stabili­
zation network, 50 amperes and under. Con­
ducted interference measurements on power 
leads, 50 amperes and under shall be made by 
connecting the interference measuring instru­
ment to the noise meter terminal on the line 
stabilization network with a 50-ohm double­
shield coaxial cable. The line stabilization net­
work shall not be used on power frequencies 
over 800 cps since it will probably bum up. 
The current probe shall be used for this ap­
plication.

4.3.1.2 Conducted interference, over 50 am­
peres. Conducted interference measurements 
on power leads over 50 amperes shall be made 
with a stabilization network, designed for high 
current (see fig. 1), or with the network shown 
in figure 13, at the discretion of the contractor.

4.3.1.3 Interconnecting leads. Conducted 
interference on interconnecting and signal leads 
and power lines over 800 cps shall be measured 
by using a clamp-on interference measuring 
device (current probe Stoddart Aircraft Radio 
Co. type 91550-1, or equal).

4.3.1.3.1 Position of probe. The current 
probe shall be positioned at the point of maxi­
mum interference on the lead to be tested. A 
maximum movement of 5 feet along power lines 
is considered adequate. This maximum inter­
ference point shall be located at each test fre­
quency. The location of the current probe 
shall be fully described in the test report.

4.3.2 Radiated interference. Radiated in­
terference fields in excess of the values given in 
figures 14, 15, 16, and 17 shall not radiate from 
any unit, cable (including control, pidse, IF, 
video, antenna transmission, and power cables), 
or interconnecting wiring over the frequency 
range of 0.15 to 10,000 inc for CW and pulsed 
CIV interference, and 0.15 to 400 me for broad­
band impulse interference. This requirement 
includes the transmitter fundamental frequency 
radiating from cases or cabling, oscillator ra-

(Z>) Adjust sample for a mode of operation 
and control settings, including fre­
quency, which may be expected to re­
sult in a maximum of interference or 
susceptibility.

(c) Scan the full frequency range of the 
test instrument in use for a maximum 
indication of interference or sus­
ceptibility.

(<7) Move the antenna horizontally to the 
position of maximum indication of in­
terference at that frequency.

(c) Bond instrument to ground plane when 
required and proceed with measure­
ments.

4.2.7 Antenna orientation and positioning 
(free space). Those interference measuring 
instruments which use a rod antenna shall be 
so placed that the rod antenna is in a vertical 
position. Those interference measuring instru­
ments which use a dipole antenna, shall be so 
placed that, the antenna is parallel with the 
test, sample and on the same level as the mid­
point of t he test, sample. The antenna shall be 
at. the distance from the test sample specified 
in 4.2.6. The antenna shall be located at a 
point around the. perimeter of the test sample 
where maximum interference or susceptibility 
signal is received. All provisions of paragraph 
4.2.6 and its subparagraphs not. in conflict here­
with shall apply.

4.2.8 Loads. The equipment under test 
shall be loaded with the full mechanical and 
electrical load, or equivalent, for which it is de­
signed. This requirement specifically includes 
electrical loading of the contacts of mechanisms 
which are designed to control electrical loads 
even though such loads are physically separate 
from the equipment under test. Operation of 
voltage regulators and other circuits which 
operate intermittently is required. The loads 
used shall simulate the resistance, inductance, 
and capacitance of the actual load.
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diation, other spurious emanations, and broad­
band interference. This does not include 
radiation emanating from antennas. Test set­
ups are illustrated in figures 3, 4, 5, and 6.

4.3.3 Antenna-conducted spurious emana­
tions.

4.3.3.1 Transmitter l‘eyup or receiver. The 
RF output of any transmitter keyup or re­
ceiver shall not exceed 40 db above 1 microvolt 
for CVV or 60 db above 1 microvolt per me for 
pulse CW interference at any frequency be­
tween 0.15 and 10,000 me. Normally, measure­
ments are required up to the 20th harmonic or 
1,000 me, whichever is higher, but in no event 
above 10,000 me. unless the contractor can show 
by scanning or other means that such measure­
ments will not result in any significant data.

4.3.3.2 Transmitter lee.ydown. The trans­
mitter shall be operated into a dummy load. 
A suitable coupling device shall be used to 
sample the transmitter output and protect the 
measuring equipment. Bridge “T” rejection 
networks, filter rejection network, or other ade­
quate devices shall have the approval of the 
procuring activity. Attention should be given 
to oscillator frequency and harmonics, outputs 
from frequency multipliers and crystal saver 
circuits, beat frequency oscillator outputs, etc. 
External filters shall not be used unless ap­
proval is obtained from the procuring activity. 
Normally, measurements shall be made up to 
the 10th harmonic or 1,000 me, whichever is 
Higher, but in no event above 10,000 me, unless 
the contractor can show by scanning or other 
means that such measurements will not result 
in any significant data.

4.3.3.2.1 Spurious emission limits. The peak­
power output shall be as follows:

(a) Second and third harmonics: The 
peak power output of the second and 
third harmonics of the output funda­
mental frequency shall be at least 60 
db below that of the fundamental, or 
10~8 watts (707 MV into 50 ohms), 
whichever is greater, but in no event 
greater than 1 watt.

k (5) Harmonics above the third, and other 
spurious emissions: The peak power 
output of any harmonic above the 
third, and of any nonharmonic emis­
sion, shall be at least 80 db below that

of the fundamental, or 10’8 watts 
(jlL" ^V .into.5d ohms),. whichever is 
greater, but in no event greater than 

_iOiw.atts________________
4.3.4 Susceptibility. Equipment, such as 

navigation light flashers, windshield wipers, 
fuel pump motors, etc., deemed incapable by the 
procuring activity of being affected by the ap­
plied extraneous signals are exempt from sus­
ceptibility requirements. On receivers, all 
external and internal controls shall be set for 
maximum signal plus noise-to-noise ratio. All 
external and internal controls for squelch or 
limiting action shall be set to give/minimum 
limiting action. On other other equipment all 
external and internal controls shall bo set for 
maximum indication of susceptibility or, if this 
causes an equipment to malfunction or to 
become inoperable as a result of such a cont rol 
setting, the critical control shall be adjusted as 
directed in the instruction manual. The radio 
frequency signal shall be modulated 30 percent, 
400 or 1,000 cps, on equipments that are not 
designed for other modulation frequencies or 
for special forms of modulation. 'When testing 
other equipment, the modulation frequency or 
any other special form of modulation shall be 
used to modulate the radio frequency.

4.3.4.1 Conducted susceptibility powerline. 
The voltage specified shall be those voltages 
which are calculated to exist across the output 
terminals of the signal source when no load, 
other than that necessary to meet the require­
ments as to source impedance, is connected to 
the signal generator. A matching network 
suitable for use at required test frequencies and 
voltages shall be used to obtain the proper 
source impedance. Blocking capacitors having 
negligible impedance at the test frequency may 
be inserted in the leads from the signal source 
to the equipment under test if required for the 
protection of the signal source.

4.3.4.1.1 Radio frequency conducted. No 
change in indication, malfunctioning, or degra­
dation of performance shall be produced in 
any equipment when an RF signal of 100,000 
microvolts, from a source having an impedance 
of 50 ohms is applied to the test sample as 
shown in figure 18. Tests shall be made over 
the frequency range of 0.150 me to 10,000 me.

4.3.4.1.2 Audio frequency conducted. No










































