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2 APPLICABLE DOCUMEI^S

ein.

SPECIE ’.CAT! CIS

Military

M.11-1-6O5' -a '

• M

for bids, form a part of this specifier.' 
the event, of coniLi ctlng requirement:,

Ij.L-.'-Tj 'en> .. I-''- 
W-t; ;

The fallowing documents, cl' the i='ue in ef'ect :.t. date of i: 
ti ?n to the e.rtent noted h.ir 
S:? 07- 59-^e’~A shall gcvcrm.

a. Interference Tests: Conducted and radiated tests which measure 
the magni tude of the interference si gr?.i s emanating from the etuiomen.t 
under test.

w
> b'! feir.

1.2 Classification. - The test procedures which are specified sever the 
fol-lowing types of tests:

b. Susceptibility Tests: Conducted, radiated, irtermc : 
front-end rejection tests which cede—,-:ne whether an equipment 
satisfactorily when exposed to e::.'.*nal interference cirnalo.

1.1 This specification covers design requirements, interference test 
procedures, and 1 ir.its for electrical and electronic equipment .imcludir.r 
or-lnance and vehicular ignition systems) to be installed in cr associated 
witL WS133A and support systems.

This document is derived from Specification 
KEL-I-266O0, "Interference Control acquire­
ments, Aeronautical Equipment". The primary 
purpose of GM O7-59-2617A has been to add lot­
frequency interference limits and test methods 
and to el 1ml ne.te short duration allowances.

prwn»TM-nt GM O7-59-2617A is an electrical 
interference control specification to be 
primarily applied to the design and 
development of WS-133A equipment. The 
document not only establishes standards 
of performance to be net, but also contains 
design requirements and design guides.
By omitting reference to the design require- 
nents, this document may be used to test 
existing equipment for compliance with the 
interference 1 inits given.



(continued)

SPECIFICATIONS

MIL-T-9107 Test Reports, Preparation Of

MIL- S-10379

MEL-1-26600 (USAF)

GM 42.52-73 (STL)

3- REQUIREmT.TS
General

3-2 Design

I '

7

Suppression, Radio Interference, General 
Requirements for Vehicles (and Vehicular 
Subas sembli e s)

natuical Equirment. 
1958.

GM 0T-59-2617A
J*«e - 2 -

Short duration interference nay nr. 
to limits of this specification.

i

Interference Control Requirements, Aero­
Issue of 2 June

Electrical Grounding Criteria for Minuteman 
(WS133A)

Operation. - Electrical and electronic equionent shall operate satis -3-1-1 ____________ 
factorily, not only independently but also Ln conjunction with other such 
equipment which may be placed nearby. This requires that the operation of 
all 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. 11-r'ts specified 
herein are established to ensure" that bhe~xceancrs y.-dp- w*'1* meet the 
requirements cf MTL-I-6051 or other an-licable system specification.

3-1.2 Shorn Duration .r.teference. 
exceed the steady s

3-2.1 Interference-Free lesign. - Interference control shall be considered 
in the basic design cf ai 1 electronic an.; electrical equipment, components, 
assemblies, and systems. Ulis design shall be such that, before inti 
control comcneats are applied, the amount of interference inherent!
generated and prop.t,tited is the m.'jmm achievatLe. The application ot inter­
ference control components that must be used, such as filtering, shielcrng, 
and bonding, shn 11 conform to good engineering practice °nd, whenever X'.o.'.ie 
hnnll be an integral part of the smteu* Whenever additional inter.ere; .e 
control conqjonents are necessary, the use of miniaturised components is 
preferred.

(Copies of documents required by contractors im^nnection with specific 
procurement functions should be obtained from the prnnnrirg activity cr as 
directed by the contracting officer).
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3-2-5

♦ this t-cu-n E-xTauoe TO lsiCl-'-‘DB. A.>u~< Si4MtL C-\RjC.ol\T.

/t)

'■ V •-• •-.■

GM 07-59-2617A
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3-2.6.1 Qbder do condition shall line shieidi-ng fee used to carry internal 
cm rent below jy) kc. ... . .

Component placer?.-.*.. - ■''n-tnnnents shall be placed on- ~l-~ uLt:~_ 
arranged to obtair zit.-'x: undesired ccupling~~aEd~tr—requJ re a r -m-m 
nimber of filter

^*-v.

3.2.2 Susceptibility. - The equipment shall be designed to ainimize 
susceptibility to interference from other sources. The enclosing case 
construction xhal 1 be designed not only to minim-! ze interference propa­
gation, but also to minimize interference pickup from external sources. 
Where conducted energy on the power leads or any external leads might 
cause interference, 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 shal 1 be low impedance, or of balanced design, so -c.- 
that coaxial or other shielded transmission lines can be used to insure 
an interference-free 4natal 1 at.inn. Roucinz of receiving antenna input 
nr any low-level si c-nal circuit with4 n t.he equipment shall be SO 
designed and installed that interference is not picked up from power or 
control leads due tc circuit coupling. Antenna or low-level signal circuit 
return paths or greunn paths shall be so arranged that interference will 
not occur due to ccmcn conductive paths with other circuits or with the 
enclosing case ground4 ng path.*-

3-2.4 Chassis, Case, and Mounting Continuity. - The rating surface cf the 
chassis, case, and mounting, where electrical conductance is desired, shall 
be free of all insulating finishes or an independent bending conductor 
Shall be provlded~ch enter to provide a continuous electrical bend between 
these items and tc enable the insta~ 1 4 ng activity to accomplish bending 
contact to the basic structure. The surfaces to be electr4 v bcnc.ec 
shall be covered removable protective coating to prevent ;cr:~:;i.~r. 
prior tc assembly. This requirement shal~ cake precedence ever ax<r-cc.~.- 
flictimg requiremc-nc _n specifications or finishes.

3-2.6 Line Shielding. - it is preferred that interfered..' rect-tin b-c 
accomplisited incid~~_n ecclpment when such means give results eq"0- t. . 
better than tne use cf shields on the wiring entering or leaving the equ: - 
■ent.

3.2.3 Case Shielding. - The number of mechanical discontinuities in the 
case (such as covers, inspection plates, and joints) shal 1 be kept tc a 
»inimu. All necessary mechanical discontinuities in the case shall be 
electrically continuous across the interface of the discontinuity cc s = 
to provide low impedance current path. Jlultiple-point spring-located 
contacts are suggested es a desirable method cf obtaining low inpecan-e 
continuity. Ventilation openings shall be designed co permit ccnfcrman^e 
to the radiated Interference 11-lts. viectrical bonding sha~.~> be provided 
where access doors cr cover plates form a part of the shielding. Singes, 
in themselves, are not considered satisfactory conductive paths-

£• ... /J • '

- V mrrt., »•■». ■-
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3.2.9 Grounding and Isclati::.

si"Le-

(Ref: GM

ft

■IS

*

The

« 07-59-26X7A
Page - U -

x - The 'olic'.-ir.- ceotr.r. require- 
f re.-.-'.er.oies from J - 15?

uring activity. Interconnecting Line
e.z least 5? cizzs, unless othe.-.-i : - 

i -• ' ~>y between l?0 and . CO oizu on-,
tr-uits, snail non exceed 100,000 chns. 
restricted. Equipment interoonneeticr.s 
interconnecting circuit the signal c— rent

3-2.8 Vehicles and Vehicular Subassembi'es. - The requirements cf •T-S- 
10379 shall be applicable in lieu of the requirements of this specification 
for vehicles and vehicular sue assemblies. This applies only to the equipme: 
necessary for operation of the vehicle itself; any electronic equipment or 
ground support equipment ir.stal_ed or used in the vehicle and all equipment 
installed or used in trailers, vans, et cetera, shall meet the requirements 
of this specification.

3• 2.6.2 Equipment requiring antennas, but not employing waveguides, shall 
be designed to utilize shielded coaxial cable as lead-in. When it has been 
detertiined that a single braid shield is not adequate, a double or triple 
braid or * solid shield sha; ~ be used as required.

3. 2.9■ 2 Audio Frequer.cy Sent itive Cir-ui:s 
ments shall apply co circuits sensitive t. 
above if designated by the pre 
termi nation impedances shall 
by the procuring age toy, and 
for special instrumentation 
line source impedance is not 
be designed so that for each 
and signal return current (c-q.nl and opposite currents) may every. :.ere 
routed together in the same cuz.ule. Individual interconnecting . cunzc 
shall pass through connc-ctcro via adjacent pins. Internal wiring ues—... 
shall employ wire twistin. as necessary and wire routing control so o_> to 
Minimize the formation of -njy^r.ir- field pick-up loops. Shields cm airborne 
interconnecting wires ured to exclude electric fields will be single point 
grounded at the MSP. Al? shields shall be covered by a layer of insulation.

3.2.7 Interference Control Gc~cnents. - When additional Interference control 
ccsnponents are required after careful design in accordance with the fore­
going paragraphs, components sha11 be used that conform to the environmental 
requirements for the equipment. Hermetically sealed interference control 
components shall be used even though the equipment is not hermeti ral i y 
sealed. Separately installed and external components shall not be used un­
less specifically authorized by the procuring activity.

3-2.9-1 Missile Ground Point. - The Missile Ground Point (M3?) shall he 
located in the guidance and control section and shall be bonded co the air 
frame at one point only. It is referenced tc earth ground potential t~ 
launch. All airborne neutral return leads, signal and power, shall be 
point grounded to the airframe by means of the M3? only. All ground ps 
support connected to the missile shall be single-point grounded at the MG?. 
Wires connected to the MG? s'- ~ not carry intentional current. All opera­
tional, calibration, and test circuitry associated with the missile on the 

.launch pad shall be treated as for a neutral side above earth ground poten­
tial, i.e., as if both sides were "hot". R.F. equipment and circuitry 
operated in the frequency range above 153 he shall be multipoint grounded 
as required. (Ref: GM 1-2.52-72} •



3-2-9-2 (continued)

The following ground-1 ng and isolation requirements are mandatory:

b.

. *•• !h

+signal 
input

CM 07-59-2617A
- 5-

A mini mm de resistance of 1 negate: snail exist between 
<11 audio frequency (0-150 KC) input or output tp-d nnl s 
or leads and the unit case.

Each particular weapon system subsystem shall be analyzed to detect the 
existence of loops of nominally zero chr.s ■ rpeenr.-e as shown below.

unit unit

\\?\^

2. primary input
11 power leads carrying equal and opposite currents shall

Secondary power supplies, such as static inverters and de 
transformers, shall be employed to isolate the missile de 
power distribution system free: the loads (units). A 
mini mm de isolation of 1 megohm exist between the input 
and the output terminals of the secondary power supplies.

A min-lmm de isolation of one megohm between the unit case 
and any point on the signal or power circuit shall be 
provided. Ulis shall Include isolation between case and 
coaxial cable outer conductors carrying signal return.

I s’ -A

alasile
battery Tr

Wire shields, including coaxial cable cuter conductors, 
shall be'multiply) grounded; they must be continuous and 
tied to the uni t case(s) at both ends. Wire shields on 
audio frequency input or output leads shall not be 
multiply grounded.

c-,.

b. Continuous shields on interconnecting wire shall not be
— 'fmxLLtlply grounded nor connected in any way which creates a^loop having nominal 1 y zero ohr.s impedance.

3-2.9.3 Radio Frequency Sensitive Circuits. - Equipment intentionally 
operated in frequency ranges above 150 KC cay have signal and secondary 
power supply circuit ties to the unit case. If such ties exist, the 
following grounding and Isolation requirements are mandatory.

■is? ile greav I p.fni
Tilvst atJc.u l^deulref. Groui.d Loop

3.2.9A Power Distribution .onr-iderazions. - A rJ--'-im de isolation of 
one megohm sha11 exist between load equipment cases and 
power leads.
pass through adjacent connector pins.

Q’

|i



3.2.9-^ (continued)

-i'h
missile ground, point

3-3

partial system.

/7

j

missile 
battery

signal
input

GM 07-59-26171
P*g« - 6 -

3?
■ Illustration of Balanced Circuit Design

i

Secondary power supplies shall be employed to break-up these loops when 
specified. by the procuring activity. A mi nimur. de isolation cf one megohm 
shall exist between the input leads and the output leads of secondary power 
supplies..

uch inforT-.-yrion .-.-nl1 be included as the circuits to be shielded 
methods of eliminating spurious emanations and responses, 
minating spurious resonances, method of obtaining con ir.u. us 

<hfleding cm equipment using pressure or hermetic seals, thickness ipse 
material rec—red to provide adequate shielding in high power rf ezucj rrr.t. 
selection cf interference-free components to be used on equipment, and ury 
other pertinent information. Th-i s plan shah. be submitted to the prt aur 
•ctivlty winn; r 'O days .“.'ter the award of a contract.

-43

These loops will generate noise currents in signal circuits due to magnetic 
field coupling. The design shall insure the reduction or prevention of 
these noise currents. Cne such design configuration is shown below.

unit unit

Subsystems. . - The tests and methods of this specification are 
applicable tc single units or to groups of units interconnected to form 

comnlete z~ partial system. Regardless of which type of sample is under 
test, each unit of the sample shall undergo individual testing as applicable. 
Conducted susceptibility and generation meamnryr.s would not be required 
on sample inter connection leads; however, radiated susceptibility and genera­
tion tests are required on each nrit. In cases where the detail specification 
does not state the composition of the saznpel (e.g., a many-component flexible 
configuratdem weapons subsystem) the sample should be composed in a manner 
requiring a —tt. number of dummy terminations; that is, in as realistic 
a mar Tier as pcsetlie.

3-1* Interference Control Plan'. - The contractor shall submit a detailed 
plan desert'si~.g his interference control program and the engineerinc design 
procedures ami terhniyps that ' be used in complying with this specifica­
tion. The design aspects cf the interference control program seal 1 bo 
emphasized.
and filtered 
methods cf e.



3.5.1 Equipment Classifications. - The following classifications apply:

b.

EOTES: 1.

2.

i

H

Machine tools such as lathes, d--11 presses, shapers, 
table saws, stamping presses, handsaws, grinders, etc.

« 07-59-2617A Page - 7 -

r

! •

Class TTT consists of ground subsystems, portions of ground subsystems, 
and ground units (single boxes); items included are those intended to 
operate in close physclal proximity to each other and to other equipment.

Band tools such as drills, sabre saws, circular saws, 
riveting guns, polishers, vacuum cleaners, impact 
wrenches, power screwdrivers, etc.

Class I consists of missile borne subsystems, portions of missile borne 
subsystems, and missile borne units (single boxes).

Motor vehicles required in support of an 
operational system or portions thereof 
shall be classified in accordance with 
their proximity to ether portions of the 
weapon system, e.g., meter vehicles driven 
or operated within ICC feet of any WS 13 3A 
missile shall conform with the requirements 
for Class II equipment.
Machine tools and e~ .v-.r;ral ly powered 
portable hand tools shall be tested in 
accordance with the provisions of Class 1/ 
only if the equipment is operated at least 
100 feet from any portl?n of tne ground 
subsystem and at least ICO feet from any 
«S 133A missile. Opera*.on at distances 
less than these specified shall cause the 
equipment to conriy with the provisions 
for Class II and Class ITT equipment.

! i f- . - 
i h' - te.

Ci as- iv equipment consists of machine tools and electrically powered port­
able hand tools. Era-pies are:

3.5 Interference Control Requirements. - All equipment tested for 
compliance with this specification shall conform to the Interference 
control requirements listed in Figure 1 for the appropriate equipment 
class. For the purposes of this specification, al 1 unwanted signal s are 
considered to be in one of these categories:- Continuous wave (cw), pulsed 
cw, or broadband Impulsive interference.

I <

Class JI consists cf any physical grouping of ground equipment Isolated by 
at least 50 feet from the rest of the ground subsystem, and by at least 
100 feet from any WS-133A missile. Ccrmcnent parts of Class H groups are 
in Class HI.



j

1

b. QUALITY ASSUHALCS F?0VTSIC:3
4.1 General

C

nomenclature and serial numbers of test equipment to be used.
b. Methods of calibrati n to be used, v

Detector functions to be used on measuring equipment.
d. Methods of loadng and triggering.

Operation of test
- f . Control settings on test sample. .

J
-

I

■ r

SO TUT' 
be made.

4.1.2 
prociz
of the test procedures in this specification to the equipment being procured.

■
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Included shall be the proposed method of testing for the requirements in 
Figure 1,

4.1.1 _________
accompli shed by the contractor a£?T sh 
cation by the procuring activity.

■^-"£1 Frequencies at which interference might be expected, local 
oscillator, intermediary frequencies, multipliers, etc.

m* test pl »n sh.il 1 be submitted before any interference testing is

3-5-1-1 Class IV Limits. - A ho db relaxation or increase in 1 imit.s applies 
to Figure O for radiated limits and to Figure 3 and 5 for conducted 1 <m1 ti  
Figures 2, 4, 6, 7 and 9 do. not apply to Class IV equipment. Radiated inter­
ference shall be measured at 3 feet over the frequency range of 0.15 to 25 mc 

its are required above 400 mc and no susceptibility test shall

and "riritinrai details such as:

lest Pier.. - The contractor shall submit a detailed test plan to 
ng activity shewing the means of irpl p-entati m and the application

3.6 Interference Measuring Instruments. - Uie instruments used to perform 
the Measurements required by this specification shall be the best commercial 
equipment aval 1 able that are capah_e of peak and field Intensity measurements 
*11 suitable commercially available instruments approved by the Air Force are 
listed in 6.2 according to their ability to determine compliance with this 
specification.

Testing. - Ail tests and-psjt reports specified herein shall be 
s'-p-1 1 be subject to approval and verifl- 
Ivhen the procuring activity waives veri­

fication, the tests and test reports seal 1 be approved and verified by a 
qn»liri.-' representative of the contractor's Qua!ity Control department. 
Evidence of quality control verification and approval shall be contained 1 
the test report. The procuring agency reserves the right to have a tecimi 
representative of the procuring activity present during the testing.



Booenclature of interference measuring equipment.
Serial ntmber of interference measuring equipment.
Date of last cal -thr-yi-t-1 nn of interference measuring equipment.c

d. Detector functions used, on interference measuring equipment.

each

.sured line voltages to test sample.

h. st frequencies.

ithod of selection of test frequencies.)
I 4’1

■J Measured level of interference at each test frequency.
1. Specification limit at each test frequency.

Graphs showing items e, h, k, and 1.in­

tegraphs cf the test setup and test sample.
o.

and size of screened enclosure.P-
Ground plane used if test is not performed in screened

L__t--'MeaBured Impedance of Hue stabilization network.

/C

^r^-—Description of open space area, if used. 

L>«^Aabient interference levels.

Sample calculations (showing how item k was obtained for 
antennas used).

I

< q- enclosure

e. ^internal noise level cf instrument used on detector function az 
■st frequency.

Vfj^-Descrlptlon of procedures used (methods of loading and triggering 
•tc., operation of and control settings on test sample, etc.).

submitted to the procuring activity prior to submission of the pre-pro­
duction model for acceptance. In addition to the requirements in MTL- 
T-9107, the test report shall Include such details of testing as:

II



*.1.3-1 Examples of Sample Calculation

meter reading + cable loss + antenna factor « 40 + 3

b.

Interference level

» 65-5 db above 1 microvolt per me (antenna induced.)

Ci

H

+ 3 db
+*0 db

Interference level 
+ 8 - 51 db.

NM-2OB
500 kc

M 07-59-26171 
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. Interference measuring equipment 
Frequency of cw measurement 
Antenna factor (DM Antenna) 
Cable loss correction factor 

at 460 me
Meter rear) 1 ng

" 9 X 1 X 1 » 1.89 Antenna Induced microvolts
4.76 kc

0 db or 1 
0 db or 1 
9 microvolts 
3*00 cps 

3*00 = 4,760 cps - *.760 kc

« meter reading + antenna factor + cable loss 
impulse bandwidth

KF-105 
*60 me 
t 8 db

4.1.4 Ctoeration cf I'ezsuring Zr.str-men.tn. - For both conducted and radiated 
interference measurementj. the - —r.——entt used shall be calibrates and. 
operated as indicated in their respective Instruction manual s, unless other­
wise permitted by this specification.

4.1.3-2 Identification of Test Sa-mle. - The test sample shalll be completely 
identified in the test report with complete nomenclature, manufacturer, and 
aerial number. All suppression work performed on the test sarple during the 
interference tests shall be fu~1 y described in words as well as by the test 
data in the test report.

Interference measuring equipment
Frequency of broadband radiated measure­

ment
Antenna factor
Cable loss correction factor
Meter reading
Effective random bandwidth
Tmpulse bandwidth « 1.4

Pre-Calibraticn. - Interference measuring instrumentation shall be 
maintained in a known condition cf accuracy. Periodic checks on the calibre, 
tion accuracy shall be made with laboratory generators, Becalibration shall 
be accomplished when the standardised gain setting fails to reflect a meter 
read 1 ng within plus or -t mis 20 per cent of the known input signal. Sub­
stitution type measurements can be used in lieu of the calibrated method. 
It is therefore not necessary to ral ibrate (adjust to a known value) tee 
gain of the interference meter prtor to making measurements. It shall oe 
permissible to use either a cal 1 tn—rted sine wave or calibrated imp 1 te 
noise generator (as appropriated in substitution with the unknown at the 
tine of measurement. Irmulse »* :se gene-a tors which are integr-1 with, or 
which accompany, an i: -erik.-ren- • sober mu-.t 'ie peri<xia.-: lly checked against 
laboratory s>. cards d<- c. t _ ,-ra iaciuue to *1jmc, u^agc '-nd trans­
portation b. -.'^ng.
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ahal1 be observed for at least ten 
recorded and there shall, be
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1.1.1.5 Pulsed CW Interference Measurements. - Pulsed cw shall be measured 
in accordance with the procedures and 1 -frits used for broadband interference.
1.1.5 Bonding Measuring Instrument. - Interference 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 interconnecting coaxial cable.
1.1.5-1 The counterpoise on rod antenna 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 antennas mounted on a separate counterpoise.

1 •

1.1.1.2 Generator Accuracy. - Laboratory-type signal generators and 
i«pul«e generators capable of an output voltage accuracy of at least 20 
par cent shall be used to calibrate interference measuring instrments 
and for substitution measurements.

1.1.5• 2 The interference measuring instruments snail be physically grounc.ec 
with only one connection. Tf she cooper strap is used, neither she ground 
clip, the ground terr.in.ils, nor the power s-q>p1y shall be cemented to 
ground.

1.1.6 Monitoring. - The interference measuring instrument shall be monitored 
with a headset, loudspeaker, oscilloscope, cr other indicating uevicer, 
during al 1 measurements. Precaution shall be taken to ensure that -he 
minotcring does not influence the meter reading on the interference manuring 
equipment.

1.1.1.1 CW Interference Measurements. - CJ interference shall be measured 
by calibrating the interference measuring instrument so that it reads 
directly in decibels above one microvolt or by using a signal generator with 
• substitution technique.

1.1.1.3 Broadband Interference Measurements. - Broadband interference 
•hall be measured by using an impulse generator with the substitution 
technique, or by calibrating the interference measuring instr-me nt so that 
it reads directly in decibels above one microvolt per unit bandwidth. The 
peak detector function on the interference measuring instruments shall be 
used for broadband and pulsed cw measurements. The "substitution technique" 
is defined in the notes, Section 6. The process of cal 1 brating the meter 
to read voltage per unit bandwidth consists of dividing the meter reading 
by the Impulse bandwidth (see Section c) of the meter.

Peak Function M nitorirg. - When making "Peak Detector Function" 
readings on interference which is steady in the sense than there is no 
functional reason for it to vary with tiae, the interference meter output 

— - —i seconds at the slide-back setting to be 
h- detectable output within that time.

ll

■' -•----------------------------------------- -------------------

fc'. VM 1JL’ J
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A mi ni mum of three measurements shall be

at

-9-2
The network

Test Conditions

n

600 volts
U4o volts
230 volts
115 volts

de
60 cycles 

400 cycles 
800 cycles

CM OT-59-2617A
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4.1.9 Power Line Stabilization network. - The power line stabilization net­
work is shown in Figure 11. One such network shall be inserted in each un­
grounded power supply lead supplying power to the test sample, and shall~be^' 
bonded to the~~grdtmd plane-:----------------- ”

Design of Typical Network^ - Working data and an electrical 
schematic drawing of this device are included in Figure 11. 
shall have a nominal impedance, looking into the test sample terminal, 
within plus or minus 20 per cent of that given in Figure 12 when the power 
line terminal is open circuited, and when a JO-ohm termination is connected 
to the noise meter terminal. This is a network for currents up to pO 
amperes; it is not anticipated that networks with a higher rating wall be 
required since another measurement method using a current probe is available.

4.2.1 Ambient Interference Level. - It is desirable that the ambient inter­
ference 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 xre 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 inter- 
feren.r levels.

4.1.9.I Performance Characteristics. - The current carrying capacity of 
the network shown is pO amperes do to 80C cycles ac. The performance 
characteristics of this device will permit measurements of test items 
the following -artmtn voltage ratings:

4.1.7 Test Frequencies. - The interference measuring instrument shall be 
■lowly tuned through each frequency octave and the frequencies at which
— TfTTnnn Interference or susceptibility is obtained shall be selected as ' 
test frequencies. Test frequencies shall not be selected prior to the 
interference test. The witnessing official or Government representative 
■hall certify in the test report that the test frequencies were selected 
after each octave was scanned.
— dr in each frequency octave.

4.1.8 Timing. - For equipment containing oscillator circuits, the inter­
ference measuri ng instrument shall be tuned to and measurements made at 
the primary oscillator frequency and at al 1 primary harmonies up to the 
third carrier harmonic (if output carrier frequency is different from the 
primary oscillator frequency) above the highest carrier harmonic which 
measures 6 db below the allowed limit. Additional checks shall te made 
by scanning for and measuring any signal or spurious response that can
be anticipated.



4.2.1 (continued)

I l

J

A shielded enclosure can be used if necessary or desired. _If a shielded 
encloeure-ls used, the ml nimum length shall be. such that a 35-mc. tuned 
dipole can be placed in the room with at least 12 Inches clearance between 
the antenna ert.-remi t.i as and the shielded enclosure.

4.2.3-2 External Ground Terminal. - When an external tem~n.il cr connector 
pin is available for a ground correction on the test sample, this terminal 
shal 1 be connected to the ground plane if the terminal is normally grounc.ec 
Ln the 1 nstal1 at!on. If the installation conditions are unknown, the 
terminal sha 11 not be grounded.

4.2.3.1 Shock and Vibration Isolators. - Test samples shall be secured to 
■ounting bases incorporating snock or vibration isolators, if su.ee. mounting 
bases are used in the installation- The bonding straps furnished with the 
mounting base sha 1 1 be connected to the ground plane. Where mounting oases 
do not incorporate bonding straps, bonding straps seal1 not be used in the 
test setup.

4.2.4 Power Supply Voltage. - The power supply voltages shall be with In the 
tolerance specified in the detail specification for the test samnle. The 
voltages shall be measured at the test sample input terminal g of the line 
■tabillzatioh network. The test sample shall be operated et the Line voltage, 
within the-above-1—Ictwp, which causes maximum eonaucted Interference or 
susceptibility at 9X kr, Pv vi.ed that the variance ’s greater than 1 db.

4.2.2 Ground Plane. - A copper or brass ground plane, 0.01 inch inch thick 
minimum for copper, 0.025 inch thick minimum for brass, 12 square feet or 
■ore in area with a minimum width of_JO _lftches_shall be_used. In a screen 
room, the ground plane shall be bonded to the shielded room at "intervals ho 
greater than 3 feet and at both ends of the ground plane. The ground plane 
and screen room walls may be considered equivalent to a missile atr?nry 
for purposes of simulating a norr.il installation. 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 sral 1 be bended accordingly. 
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 bedplate, metal-covered planking, or the like.

iKi
I f: . -
> h ■

■

4.2-3 Bonding. - Only the provisions included in the design of the equip­
ment and specified in the installation instructions shall be used to bend 
uni ts, such as equipment case and mount, together or to tie 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..arI■ 
thickness of 0.025 inch, and shall be copper cr brass metal straps, not 
braid. Connections made with such bond straps shall have cl ear, metal-to- 
■etal contact.

4.2.3-3 Portable Equipment. - Portable equipment shall be tested while it 
is bended to the ground plane and also when it is not bonded to the ground 
plane. Portable equipments that are intended to be grounded, through a 
power cord shall not be bonded to the ground plane by other means.



4.2.5-1.1

Test Sample Leads.

•e

Tne
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&
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/ 4.2.5 Arrangement and Operating Conditions. - The general arrangement of 
equipment, interconnecting cable assemblies, and supporting structures f^**11 
be «uch as to simulate actual installation and usa/ insofar as practicable. 
The front surface of each unit shall be located 4 inches + 1/2 inch 
the edge of th® ground plane; interconnecting cables shall be routed between 
the units and the edge of the ground plane. in those cases -where equipment 
size exceeds the ground plane dimensions, or where more than two 1 lie sta­
bilization networks are required, the above instructions shall be adhered, to 
as closely as possible.

4.2.5.1 I>rmiy Antennas. - Any dummy antennas used shal 1 have electrical 
characteristics which closely simulate those of the normal antenna, and 
should be shielded where possible. The dummy antenna shal1 be capable of 
HwnrH 1 ng the power required and shall contain any unusual components which 
are used in the normal antenna (such as filters, crystal diodes, etc.). 
When the nominal antenna impedance is 50 ohms, a JO-ohm (- 20 per cent from. 
0.15-1000 me) dummy antenna shal 1 be used.

.
II

4.2.5-2 Test Sample Leads. - The test sample leads to the power line 
stabilization network snail be 24- inches + 1 inch in length and shall be so 
arranged that the distance between the leads and from each lead to gre 
or grounded enclosure is apprcxomately 2 inches. In those cases -.-here 
than two power line stabilization networks are required, the above ins 
bions a hall be adhered to as closely as possible.

4.2.6 Antenna Orientation and Positioning in Shielded Sr. 
test sample shal 1 be oriented on the ground plane for sox. 
effects, except as operation of the equipment in such position is fcrozccen 
by the detailed equipment specifications. Those interference measuring 
instruments which us ?_ a rod antenna shall be so placed that the_rfd__a 
is in a vertical position and the instrument panel or counterpoise us 
Lnches below ~the 1 eve 1 of the ground plane. The rod antenna shall be —.'catec. 
at the point-Caere maximum interference or susceptibility in—cations are 
obtalned when it is moved along a Line parallel with the edge of toe greurc 
plane. Those interference measuring instruments which use a resonant c.nue 
antenna shal 1 have the dipcle positioned parallel with the front edge c: tee 
ground plane, _Its height shal 1 be 12 inches + 1 inch above the level c. -he 
ground plane and its center shal 1 be adjacent to the geometrical center oi 
the units under test. The rod or the dipole antenna shall be located the 
distance from the test sample specified in Figure 1, and the typical_tes_ 
setups. When the dimensions of the dipole or directive antenna smalle.
than the test layout, the antenna shal 1 be moved parallel to the edge c: the 
ground plane to keep Its sensitive elements adjacent to the poinl ox' naxlmun 
leakage or susceptibility.

4.2.5-2.1 Interconnecting Leads. - Interconnecting leads between boxes 
comprising a test sample shal ~i be between 2 and 5 feet long. Leads from 
the test sample boxes to auxiliary equipment, such as meters and leads, 
shal 1 be 5 feet long. The above is noj a requirement for audio frequency 
testing.

A 5-foot length of double shielded coaxial cable shal 1 be used 
betveen a transmitter and its dummy antenna. '
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k.2.6 (continued)

midpoint of the test sample.

double-shield coaxial cable.
under can be neglected, but on longer cables it must be considered.
Figure <3 for correction factors).
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At frequencies from 25 up to and including 35 megacycles, the measurements 
shall be taken with the dipole antenna adjusted to 35 ®c. The dipole 
antenna shall be adjusted to the proper length at all frequencies above 
35 »c-

Test Methods. - The radio frequency interferene generation measure­
ments described below are directly suitable for the measurerent of steady 
state signals. In the case of short duration signals having very low- 
repetition rates, special test methods cay be required. The transisent 
duration she! 1 be considered to be the duration of the interference pulse 
at the output of the second detector of the interference meter.

U.3.1.1 Conducted Interference Using Stabilization Network. - Conducted 
Interference measurements cn input power leads, yu amperes and under shn_L 
be made by connecting the interference measuring instrument to the noise 
■•ter terminal on the line stabilization network with a length of 50-cbm 
double-shield coaxial cable. The insertion loss of cables 6 feet long and 

(See

k.2.7 Antenna Orientation and Positioning (Free Space). - Those inter­
ference measuring instruments which use a rod antenna snail be so placed 
that the rod antenna is in a vertical position. Those interference 
measuring instruments 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 

The antenna shall be at the distance from 
the test sample specified in Figure 1. The antenna shall be located-at 
a point around the perimeter of the test sample where maxi mum interference 
signal is received.

k.2.8 loads. - The equipment under test shall be loaded with the full 
mechanical and electrical load, or equivalent, for which it is designed. 
This requi renent. sper-.i fl cal y includes electrical loading of the contacts 
of merhanl ms which are designed to control electrical leads even though 
such loads are physlcallly separate from the equipment under test. Opera­
tion of voltage regulators and other circuits which operate intermittently 
is required. The loads used shall s-:—ate the resistance, inductance, 
and capacitance of the actual lead. All input.and output circuits, whether 
power, signal or control, which are otherwise •:ntermirated in the test 
sanple, shall have impressed upon them appropriate simulated signals, with 
equivalent circuit termination 5—penance.

U.3.1 Conducted Interference, Test Al and A2 of Figure 1. - Interference 
voltages, in the frequency range of cps tc 25 me, generated by the equip­
ment or system in excess of the values indicated in Figures 2, 3, 
and 5 shall not appear on any conductor, external to the system, which con­
duct interference to other equipment. Typical test setups for three measure­
ments are shown in Figures 1.3 and 1-. Measurements may be omitted on leads 
deemed incapable of conducting interference into other equipment by the 
procuring activity.
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- The current probe shall be positioned at the 
This -nun inter­

file location of the

4.3.1.2.1 Position of Probe, 
point of mii-n interference on the lead to be tested, 
ference point shall be located at each test frequency, 
current probe shall be fully described in the test report.

4.3-1.3 Low Frequency Conducted, 30 cps to 15,000 cos. - In the frequency 
range of 30 cps to 15,000 cps, the Stcdi.-.rt IC-I*~A, the Stoddart 91550-1 
cm1 lent probe and the Stoddart 91131-2 loop manching transformer shall be 
used. The broadband and pulsed cv conducted Interference shall not exceed 100 
db above one microampere per 20KC bandwidth when measured in the "Wideband 
Peak" of the j;m40. This reading is obtained with 20W) receivers 
modified by placing the "Wideband" amplifier input on the output of the 20 
Ke cutoff low pass filter. Unmodified receivers nay be used as long as the 
interference level does not exceed the 20 Kc bandwidth limit. The Nomograph 
of Figure 34 may be used to determine the conductor current in microamperes 
directly; the current probe transfer impedance being linear in this frequency 
range. The narrow hand (CW) conducted interference shall not exceed the 
values- shown in Figure *a when the IC-140 is used in "Selective" mode "60 cps" 
bandwidth.

4.3.2 Radiated Interference, Test 31, 32-, 33 of Figure 1. - Radiated Inter­
ference fields in excess of the values given in Figures □, 7, 5, and 9 shal 
not radiate from any unit, cable (including control, pulse, IF, video, 
antenna tr»nsr>i and power cables), or interconnecting wiring over the
frequency range of 0.015 to 10,000 me for cw and pulsed cv interference arc 
0.015 to 400 nc for broadband impulsive interference.'- This requirement in­
cludes the “transmitter fundamental spurious radiation, oscillator radiation, 
other spurious emanations, and broadband interference. This cces not in­
clude radiation emanating from antennas. Test- setups are illustrated xr. 
Figures 1>, 16, 17, 16, 19, 30, 21, 22 and 23. Equipments which do ret 
utilise electronic circuits and which are incapable of procuring c -ci-u„- 
tions, either intentional or unintentional, are exempt from measurements 
above 4OO me. In the frequency range from 1 to 
distance for Class I equipment shall be 3 feet, 
shell be "aimed" for maximum pick-up. '

4.3.1.4 Low Frequency Conducted, 15 Kes to 1=0 Kes. - In the frequency range  
15 Kc to 150 Kc, interference measuring equipment Empire NF105 with T-X/?.r-10; 
timl ng uni t or Stoddart IC-ELOA shall be terminated with 50 chms input impedance 
anri used in conjunction with the Stoddart 9-550-1 current probe. Interference 
voltages shall not exceed the values shown on Figure -, 4a and 5-

4.3.1.2 Conducted Interference Using Current Probe. - Conducted Interference 
measurements on power lines over 50 amperes and other lines shall be made 
with a clamp-on interference current measuring device. Examples of cases 
where this requirement applies are measurement on electrical load lines, 
Inverter output lines, high current (over 50 amperes) power lines, etc. 
Measurements might be required on shielded leads in seme cases. Note that 
line «*»>><1 1 rati nn networks are required only in power input leads. Thus, 
when conducted measurements are required on any other leads, the usual 
conducted techni qua cannot be used and the claznp-on technique must be 
substituted.

10 -3C tue measuring 
The directional an-enna

This •Includes polar J oat.' -uswr-t.



gc^^3.4.3-3 Antenna-Conducted Spurious Emanations
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4.3. 3-1 Transmitter Key-up or Receiver, Test Cl of Figure 1. - The rf out­
put Of any transmitter keyirp nr receiver shall not exceed db above 1 
Microvolt for cw or 60 db above 1 microvolt per me for impulse interference 
at any frequency between 0.15 and 10,000 me. Measurements above 1,000 me 
will not be required providing the contractor can furnish satisfactory 
evidence to the procuring activity that such measurements do not result in 
any significant data.

4-3-4 Susceptibility. - Equipment, such as navigation light flashers, wind­
shield wipers, fuel pump motors, etc., deemed incapable by the procuring 
activity of being affected by the applied extraneous si grin", s are exempt from 
susceptibility requirements. On receivers, all external end internal controls 
shall be set for maxi mum signal plus noise to noise ratio. All external or 
internal controls for -squelch or limiting shal 1 be set to give min-—.— --
ing action, cm other equJ rnent all external and. int.ei-n.-il controls shall be 
•et for maximum indication of susceptibility, or, if this causes an equipment 
to malfunction or to become inoperable as •- result of such e control setting:, 
the critical control shall adjusted as directed in the instruction t«: ual-

4.3- 3-2 Transmitter Keydown, Test C2 of Figure 1. - The bung-dttar n 
be operated into a dummy load. A suitable coupling device shall be used 
sample the transmitter output and protect the measuring equipment, w-1 dge
"T” rejection networks, filter rejection network, or other adequate devices — 
aha! 1 have the approval of the procuring activity. Attention should ge given, 
to OBcillatdr’Trequencysnd harmtnics, outputs from frequency multipliers 
and crystal saver circuits, beat frequency oscillator outputs, etc. External 
filters shall not be used unless approval is obtai ned from the procuring 
activity. Spurious emanations shal 1 he below the fundamental-power by the 
value obtained from the following formula at any frequency between 0.15 and 
10,000 me. Requirements in decibels below the fundamental =_80 + 10 Log 
(transmitter power in watts). Measurements above 1000 me will not be 
required providing the contractor can furnish satisfactory evidence to the 
procuring activity that such measurements do not result in any significant 
data.

p VAb
4.3.3- 3 Transmitter Crossmodulation, Test 03 of Figure 1. - The^transmitter 
shall meet the conducted spurious emanation Ikeydcun) limits of paragraph
4.3.3- 2 while the output is subjected to off-frequency energyat a level 15 
db below the fundamental power. The off-frequency signal shal 1 be within 2-5 
percent of the fundamental frequency (the fundamental frequency is unspeci­
fied), yet outside the fundamental band edges; further, at least one of the 
sum and difference heterodyne products shal 1 be in the range of 0.15 ~ 10,000 
me. The transmi tter shall be modulated normal 1 y or 30 percent at uOC cps. 
The off-frequency signal shall be ar-pl 1 tude modulated 31- percent at 1110 cps. 
The transmitter and the off-frequency source shal 1 have their outputs con­
nected together via a resistive network serving to properly terminate the 
transmitter and to couple in the off-frequency signal. The measurement of 
transmitter level, off-frequency level, and spurious levels is made at the 
transmitter output with the same meter counling device used in naragrarh
4.3.3.2.

a 07-59-2617*
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Uta2.ess otherwise defined in the detailed, specification, equipment snail __s 
the transient requirement as follows:

_n cases wnere 
be applied.

k-.J.k.l-.Z Audio Frequency Conducted. Test £3 of Figure 1-- To change in 
indication, malfunction or degradation of performance small be produced in 
any equipment when a sine wave audio frequency signal of the amplitude 
specified in the individual equipment specification is applied between 
ungrounded (dc^ power lead and ground as shown in Figure 25- 
no allowable level is specified, a signal of 3 volts rns shall 
Measurements sha" be made over a frequency range of 5C to 15,101 ops.

M>b radio frequency signal shall be modulated 3° per cent, Uoo or lOOO 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. The equipment under test shall not be supplied with 
any Inputs other than those required to energize the equipment, to render 
the equipment capable of responding to Interference, and to provide indica­
tion of operation. For example, a transducer-preamplifier assembly might 
require a carrier or excitation input, but should not be supplied with any 
transducer physical stimulus. For radio receivers, the carrier and sub­
carrier input levels, if required, should be as low as possible.

4.3-4.1.3 Transient Conducted. Test Pg of Figure 1. - The environment m 
which equipment must operate will determine expected transient ccn.-.itior.s 
to which the equipment will be subjected. Therefore, it is cesirac-ie treat 
detailed procurer-ent specifications delineate conducted transient allc.-ur..

So temporary or permanent cartage shall be produced in any equipment 
when a fifty volt positive pulse, with a time width of 10 micro" 
seconds, a repetition rate of 2 per second, is induced on each 28 
volt (nominal) de supply lead. Figure 32 specifies the transient 
shape and Figure 31 the circuit to be used tc generate
and couple the pulses into the required leads.

4.3.4.1.1 Radio Frequency Conducted. Test £1 of Figure 1. - To change in 
Indi ration, functioning, or degradation of performance shall be produced
in any equipment when an rf si gr.al of 100,CCC microvolts, from a source 
having an impedance of 50 ohrs is applied to the test sample as shown Ln 
Figure 24. .Tests shal 1 be made over the frequency range of 0.15 =c to 
10,000

4.3.4.1 Conducted Susceptibility ■ - The voltages specificed s'-?1i be those 
voltages which are calculated to exist across the output tern-'-?' - o:- -Qe 
signal source -.-hen no load other t'-an that necessary to meet the requirements 
as to source impedance is connected to the signal generator. A -atrhing 
network suitable for use at required test frequencies and voltages sha.11 be 
used to obtain the proper source impedance. Blocking capacitcrs having 
negligible inpedance at the test frequency may be inserted in leads from the 
signal source to the equipment under test if required for the protection of 
the signal source.



H.3A.I.3 (continued)

Microvolts AntennaFrequency

Intenno'iula”

•< .■

U1 inch red 
35 me dipole 
tuned dipole 
nondirective antennas

0.10 to 25 ®C =
25 to 35 sc
35 to IOOO me

1000 to 10,000 mo

100,000
100,000
100,000
100,000

CM 07-59*2617*
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F

M-*-3 ______
antenna couplers sh 
signals, representing undesired signals, are connected to the input terminals 
of the test sample. The two frequencies s-ai 1 be chosen so that their sur. or 

' ■ difference is equal to the test frequency and so that neither -will give an cut
put when applied alone. The m^gr.itude of each shall be 100 db above 1 nicro- 
volt at tne test wy «■ terminal; cne shall be nodulated JO per cent with a 
IOOO cycle signal, and the ether JO per cent with a -00 cycle signal. 
Impedance matching networks shall be used as required..

-2.C

,n, Test 15 cf Figure 1. - Receivers, preamplifiers cr 
not preouce an output indication when two sine wave

■

■ie-
■■■

!<•'
^,r-9
Era

In regard to Figure 31, the de charging voltage (Vc) may be changed to 
adjust the amplitude of the injected transient. The transient decay 
tlsbe any be adjusted by varying R and C. The transient rise time is 
largely dependent on the rise tine of the trigger pulse. The steady 
state current through the controlled rectifier when it is conducting 
Bust be less than about 20 ma in order for the circuit to be self­
quenching. Any trigger source which can deliver 50 to 85 ma into the 
controlled rectifier gate, and have adequately short rise time, cay be 
used. The line stabilization network should be removed for this test 
since the network condensers will unduly lead the injected pulse. The 
recommended method of obtaining isolation from the de source is to 
Increase the lead length between source and load.

_U.3.U.l* Receiver Front End -ejection. Test Do of Figure 1. - Front end rejection 
of receivers shall be equal to or greater than the ~ t show;* in Figure Id ex­
cept that image frequencies cutside the tuning range cf the receiver shall be 
60 db. This requirement shall apply to each tuning unit on receivers with 
plug-in or separate tuning units. Dimension a in Figure 10 shal 1 not be 
greater than 20 per cent of fc. This test shall be performed with any signal 
generators equipped with an accurate attenuator and capable of a si gna! output 
st least 80 db greater than the minimum signal perceptible at the tuned fre­
quency of the particular receiver being tested. If necessary, matching net­
works shall be used to obtain a 5C-ohm (+ 20 per cent) output. Al 1 measure­
ments aha] 1 be corrected to account, for any changes in output voltages due to 
addition of matching networks and shall be equal to the open rentr voltage 
at the output terminals.

4.3.U.2 Radio Frequency Radiated, Test 31 cf Figure 1. - No change in indi­
cations, tr.al function., cr degradation of performance shall be produced when 
the equipment is subjected to a radio frequency field. This field shall be 
established with a signal generator dirving the ante-ra listed below. The 
voltages specified are those calculated tc exist across the antenna terminals. 
The test setup is shown in Figure 26 for the rod antenna and is similar to 
Figures 16 and 17 for the ether antennas, with the signal, source replacing 
the interference meter.
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Front end rejection « 20 log Vg/7^

The

Audio Frequency Induced

Induced xnto Equipment. Test

—
»rJuLj

■J

« O7-59-2617A 
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V-'-
Vj_ • Signal generator voltage required for -lininira perceptible 

receiver output on channel or frequency under test.

4.3-4.5.1 Induced Into Equipment. Test ~~ cf Figure 1. 
withstand, without evidence of performance degradation, 
field at 4G0 cps.

When this test cannot be accomplished due to the possibility of crystal 
burnout or for other reasons, the test signals shall be injected into the 
test aa—pl r by using a suitable antenna fed frcn a signal generator, 
test procedure to be used shall be included in the test plan.

Vg • Signal generator voltage required for minimum perceptible 
receiver output at all other frequencies.

With the signal generator and receiver connected with a 50-ohm coaxial 
cable and tuned to the same frequency, the generator setting wh-t eh gives 
the alrdmum perceptible reading above the receiver -background noise shall 
be noted. Modulation may be used in conjunction with an output meter if 
the receiver is not equipped to give meter indications of cw signal g. 
The frequency range between 150 kc and 10,000 me shall then be scanned 
with the generator output preferably set at least 80 db above the output 
originally noted. Those frequencies at which^utput~signals are obtained 
shall be Investigated to obtain the generator reading which corresponds 
to the original receiver output signal. Since all, signal generators emi t 
* substantial amount of harmonics, care should be taken that the receiver 
is not erroneously rejected because cf such spurious signal content.
Front end rejection is calculated with the following formula:

j

- Equipment shall 
an ambient magnetic 

Other test frequencies shall be used, depending cn the 
antitiepated environment, as given by the detail specification. The 
applied magnetic field shall be generated by a current cf 23 amperes rms In 
a straight wire segment which is located 1 foot from the sample unit 
periphery and from sample interconnecting cables. The various units cf the 
sample shall be <nd<v-' 1 7y tested. The segment shall be oriented as
necessary to thoroughly probe each unit for susceptibility. The length cf 
the segment shall be such tint it extends, at each end, 2 feet past the unit 
under test. The leads supply current to the segment shall be routed at 
least 2 feet from any portion of the sample and from the segment itself 
(that portion of the segment directly opposite the unit under test).

4. 3.4.5.2 Induced into Cables, Test 26 of Figure 1. - Interconnecting cables 
shall withstand, without evidence cf equipment performance degradation, the 
a ppi 1 cation of the magnetic field equivalent to that caused by a wire carry 
60 aaq>ere feet (rms) at 4oo cps spaced 2 inches away.



4.3-^-5-Z (continued)
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5- PREPARATION FOR DELIVERY

This section is not applicable to this specification.5-1

6. ROTES

Intended Use. - The test procedures and Units specified herein, are

•i

i i i

J

I

0(07-59-2617* 
m* - a -

; ^''B:

t -'•>' -1

6.1 ________________
Intended to insure that aeronautical, electrical, and electronic equipments 
«~i 11 operate properly in service use when subjected to certain radio and 
audio interference voltages, ana will net cause the rat function of other 
equipments by generation of interference voltages. This specification 
applies to conpcnents or systems as specified by the procuring activity or 
by the detail specification.

6.2 Instrumentation. - The applicable interference measuring instruments 
which are currently commercially available are listed in Table I according 
to their compliance with this specification. Instruments that have been 
modified to meet category A requirements should not be used unless a dis­
tinctive Don-removable label has been attached by the instrument manufacturer, 
any restrictions on the usage of the modified instrument, or associated 
accessories, should be indicated on the Label.

it ■■ '
i fc ■ '
■

Other test frequencies, up to 15,000 cps, depending on the anticipated 
anvlrorment, shall be used as directed by the detail specification. Power 
jnput and output leads are exempt from the requirement of this paragraph. 
The applied magnetic fl el 3 ~~sRal 1 be generated by the current in a wire 
routed peml 1 el to and 2 inches away from the cable under test. The wire 
shall be oriented in two angular positions, 90* apart, about the cable.
To -implement this, two wires 90° apart may be routed, and the current then 
switched from one to the other (Figures 29 , 30). The lengths of the test 
sample interconnecting cables are not restricted to 5 feet for these tests, 
al through the rf test arrangement (which uses 5 foot lengths) nay be used 
for this af cable test. Cabling of the test sample shall be routed at least 
2 Inches away from the ground plane or equipment rack. The current carrying 
wires shall break away from the test sample cable at least 6 inches short of 
the cable connectors. The wire return leads shall be kept at least 2 feet 
from the cable under test and from all other cables of the test sample.
Cables need not be tested i n.-ii v~i dual 1 y, but may be tested in whatever bundled 
configuration is convenient. The product of current carrying wire length 
(that section which is pa-al 1 el to the cable) and rms current shall be equal 
the required number of ampere-feet. The current shall not be less than 2 
amperes rms. It will be advantageous to the Contractor to choose test 
lengths for which the corresponding applied current is less than 30 amperes 
rms. Regardless of the number of current carrying wire segments installed 
for test, only cne wire segment shall be energized at a time.



6.2.3.2

ManufacturerFrequency Range

me

B

Stoddart3-1 375 to 1000 me NM-503

C-2

BerM-etoo to loop me

■

3OCPS to 15KCS
375 to 1000 me

0.15 to 30 i20 to toomeI me

Cate­
gory

Bstplre -
St oddart

Stoddart
Stoddart

me
I me

Category C-2. - Category C-2 instruments are those which have been 
recently developed but do not meet category A requirements, and which can 
presumably be modified by the manufacturer to attain a category A rating.

6.2.3 Category C. - Category C instruments should not be used unless speci­
fically authorized by the procuring activity.

T-3/NF-1O5’4' 
NM-50A (Ser. No. 
FIN 
NF-112

■ m-oOA

TABLE I1
Conmercial 
Nomenclature

3OCPS to 15KCS 
15KCS to 150KCS 
15KCS to 150KCS 
0.15 to 25 me 
0.15 to 30 me 

20 to too 
20 to 200 me 

200 to too i 
too to 1OOO 
375 to 1OOO me 

1OOO to 10,000 me 
1000 to 10,000 me 
1000 to 10,000 me

II I

6.2.2 Category B. - Category B instruments are those existing instruments 
which are in use but which do not adequately measure the parameters of inter-

• Terence signals as required by this specification. Use of these instruments 
is permissible until conditions permit their replacement by category A in­
struments,. If: (a) the'category 3 instrument was procured prior to 29 May 
1953, and the instrument is listed in the table; or (b) if a category A in­
strument Is not commercially available in the same frequency range.

NM-toA®
KM-50a5 (Ser. No. 190-50 and be­

low)

KM-to A Stoddart
NM-10A . Stoddart
T-X NF-105 Empire
NM-20A, 3 _ Stoddart
T-A/NF-105“> Bnpire
NM-30a3 (Ser. No. 191-1 or higher) Stoddart 
T-l/NF-105 Bnpire
T-2/NF-105, Bnpire

' - --------1 Bnpire
222-1 and higher) Stoddart 

Polarad 
Bnpire 
Stoddart 1

Category A. - Category A instilments are those interference measuring 
Instruments which adequately measure the parameters of Interference signals 
as required by this specification and which are approved by the Air Force. 
Any combination of category A instruments may be used for the rrqni red 
measurements.

T-A/MF-IO?
NM-30a5 (lower than Ser. No.

191-1)
3/NF-10 5 ‘_

6.2.3.1 Category C-l. - Category C-l instruments are those which have re­
cently been developed to meet category A requirements that have not been 
evaluated by the Air Force.



6.2.3-2 (continued)

I

■> J
2

Th!« category applies only when power supply 91226-1 Is used.3
Oils category applies to instruments purchased after 9 May 1956-

5

6

7

nils category applies to instruments not modified per paragraph 4.3.1-3-8

Antenna System Correction (DB)Instrument

= • ■

Ulis category applies to instruments pruchased prior to 11 March 1957- 
Hie manufacturer can supply information on the changes necessary to 
modify the tuning units to category A requirements.

Eila table is subject to change upon reasonable notice to include new 
inatmaents having superior performance characteristics and to change 
the category of older Instruments which have become obsolete.

0
8
14
8 
11
8

r
i
>

Bonding. - The requirements cf MXL-3-5087 are recommended for study 
guide toward design for compliance with the bonding requirements of 

this specification.

6.3 as a

D.C. 
■mat

GM 07-59-2617A
- 23 -

Elia category applies only to tuning units purchased after 11 March 
1957-

UM-20 A, B
KM-3OA (9O633~2 antenna)
BM-30A (90632-2 antenna)
IM-50 A
BT-105 (DA antennas)
KF-105 (DM antennas)

■ *■

' vs 
ii’-.L. ' 
1

1....

This category applies to instrunents purchased prior to 9 May 1956. 
These Instruments can be modified to category A requirements by the 
Instrument manufacturer.

These instrunents can be modified to category A requirements by the 
manufacturer.

6.2.4 Antenna System Correction. - The foil owing factors when added to the 
reading that is obtained on the interference measuring instrument, convert 
to antenna induced microvolts and compensate for mi smatch, input impedance, 
et cetera. The Inst—.r-ent read!ng, before the addition of this factor, is 
that voltage which is calculated to be at the input of the coaxl al cable or 
Input connector.

6-4 Additional Information. - The information contained in the handbook, 
"Design Techniques for Interference-Free Operation of Airborne Electronic 
tiUlpment", is recommended as a guide towards design for crimp 15 ar.ce with

* specification. Organisations with a min tary contract can obtain the 
handbook, at no cost, from ASTIA, Publication No. ATI-159699. Organizations 
’rtthout a military contract can order the handbook as Renert Ho. P.B. 111051 
fro* the Department of Commerce, Office of Technical Services, Washington 25,

A check for $11.5?, payable to the Treasurer of the United States, 
accompany the order.



6.5 Definitions

Octave.

impulse Bandwidth. — The 1 mpul se noise bandwidth of the interference
noise.

■ ir

j J

GX OT-59-2617A
!*«• - 24 -

6.5-5 TT’clsive Interference. - For the purposes of this specification, all 
broadband noise, including random noise, is considered to be impulsive inter­

ference.

6.5.1 Interference. - Interference is defined as any electrical or electo- 
■agnetic disturbance, phenomenon, signal or em1 salon, manmade or natural, 
which causes ox' can cause undesired response, mal functioning, or degrada­
tion of performance of electrical and electronic equipment, or premature 
and undesired location, detection or discovery by enemy forces, except 
deliberately generated interference (electronic countermeasures).

6.5-4 Antenna Induced Microvolts. - Antenna induced microvolts is that 
voltage which exists across the open-circuited antenna terminal s.

6.5*2 Susceptibility. - As used herein, susceptibility is defined as that 
fX.mrt-.ri stl c which causes an equipment to malfunction or exhibit an unde­
sirable response when its case or any external lead or circuit, excepting 
antennas, is subjected to the specified radio or audio frequency voltage 
or field, nnless otherwise specified, the tern "no rial functioning" nay be 
tak-an to mean that the extraneous electromagnetic energy which is introduced 
into a sample is 6 db below that amount which would produce operation, 
actuation, or functioning of the sample.

6.5-3 Ambient Interference. - Ambient interference, for the purpose of this 
speelflration, is the interference level emanating from sources other than 
the test sample, including the internal background noise of the interference 
measuring equipment.

_______

6.5.8 ! __________________ _
f h 111 11 iq instrument should he used in cal ml s.t.1 nns involving broadbanc 

Effective (random) bandwidth should not be used.

from antenna through the peak detector. Tmpulse bandwidth is approximately 
equivalent to the bandwidth between the 0.4> voltage points on the selectivity 
curve.

6.5.6 Octave. - An octave is a frequency ratio of 1 to 2; i.e., from 1 to 2 
■c, 2 to k me, 500 to 1000 me, et cetera.

6-5-7 Microvolts per MO. - The nearest approach to a standard unit of 
measurement. cf broadband radio Interference is in terms of microvolts per 
megacycle. Interference intensity in microvolts per megacycle is equal to 
the number cf root mean square sine wave microvolts (unmodulated) applied 
to the input cf the measuring circuit at its center frequency that will 
result in detector peak response in the circuit equal to that resulting from 
the interference pulse being measured, divided by the impulse bandwidth of 
the circuit in megacycles. The impulse bandwidth is the area divided by 
the height of the voltage response versus radio frequency selectivity curve 
from antenna through the peak detector.
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6-5-13
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6.5-9 Radio Receiver Front End Rejection. - Front-end rejection is the 
■eaeured capability of a receiver, expressed in decibels, in rejecting 
signals at the antenna te-rmi nal s that are outside the channel, or frequency, 
to which the receiver is tuned.

j 
1^ 6 ’ 1

JI 
KSM®

Connect the interference 
Disconnect the meter (at 

is) from the unknown and connect it to the signal generator 
Adjust the si-nnal generator output level to obtain the previous 
The unknown signal is then considered to be equal. to the signal 

generator output in whatever units the generator calibration is stated.

Aeronautical Equipment. - Aeronautical equipment, for the purpose of 
this specification, is equipment, either airborne or ground based, that is 
used in conjunction with weapons or supporting systems and is under the 
cognizance of the Air Services. «

6.5-10 Weapon System. - A weapons system is an Instrument of combat, such 
as an air vehicle, together with al 1 related equipment, both airborne and 
ground based, the skills necessary to operate the equipment, and the 
supporting facilities and services reqnired to enable the instrument of com­
bat to be a single unit of striking power in its operating environment.

6.5-11 Supporting Systems. - A supporting system is a system composed of 
techniques, skills, and equipment, the composite of which is not an Instru­
ment of combat but which is in support of an operational role or mission.

nJ. ...t »•
—h

6.5.15 Slide-back Circuit. - To obtain a true peak reading, use is made ^f 
the slide back circuit technique. Such a circuit consists of an adjustable 
bias cm the detector diode which blocks signals which produce voltages less 
than that required to overcome the bias. The procedire is to adjust the 
bias manually until the output indications just disappears, using the highest 
possible gain of the output stages. At this point, the bias is Just equal 
to the peak value of the applied si gnal .

feen Space. - The term open space, as used in this specification, is 
Intended to designate an ideal site for radiated interference measurements. 
This ideal site should be open, flat terrain at a considerable distance (IOC 
feet or more) from buildings, electric power lines, fences, trees, under­
ground cables, and pipe 1 i res. Th! s site should have a sufficiently low 
ambient level of radiated Interference to permit testing to the governing 
radiated interference limit at any test frequency selected.

I
i i' < "■
I"?’.;"*’
II&A* yr /

6.5.1k Substitution Terh"i<pir. - ,TTM s term describes a method of measuring 
Interference. The method depends on the use of a calibrated signal generator 
whose output is of si mi 1 ?.t- character to that of the unknown signal; that is, 
use an impulse noise generator for broadband noise measurements and a sine 
wave generator for cw measurements. The method is: 
meter to the unknown signal and record the reading, 
the meter t° —i -i< 
output, 
reading.



Impulse Generators. - Satisfactory impulse generators can be obtained.

Current Probes. - Current probes are aval Table from Stoddart Aircraft

■ •0

■

-

6.8 c---- .--- 1-=-—— o---- ■------- •—
from Fmplry Devices Products Corporation, 38-15 Sell Boulevard, Bayside 61, 
New York, and from Stoddart Aircraft Radio Company, 6614 Santa Monica 
Boulevard, Hollywood 38, California.
6.9 _____
Radio Company.

’!

6.11 Coaxial Switches. - Coaxial switches can be used to advantage for 
measurement a where many mam'pul ati nns of coaxial cables are required during 
tests.

6.12 RF Radiation Hazards. - Tri-service limit for exposure to rf radia­
tion has been established at .01 watts/cm^ at any frequency. It is 
possible to encounter even hi gher power densities than this establishes.
safe maxi mm limit during the tests required by this specification; aowever, 
these exceedingly high densities are usual Ty localized. Power densities of 
.030 watts/cm^ have been measured on equipment near tuning adjustments.
Adequate safety precautions are recommended. This warning is intended to 
produce a healthy respect for rf radiation.

6.6 Standard Antennas. - Because of the non-uniformity of the electro­
magnetic field which usual 1y exists close to a test sample, it is impera­
tive that tests for radiated interference be conducted with antennas 
Identical to those specified. Attempts to correlate results obtained with 
other antennas by reducing the results to microvolts per meter, based up­
on pl wave calculations and antenna effective height, may be erroneous 
and. will not be accepted as indicating compliance with this specification.

6.7 Operator and Observer Positions. - In those cases where the operator's 
or observer's location seems to vary a measurement reading, a minimum 
distance of 3 feet should be maintained between his body and the antenna;
the operator should charge position slightly until a maximum reading is 
nhtxlned. In el 1 cases, as few observers as possible should be present in 
the screen room during the radiated measurements.

6.10 Conversion Charts. - Figure 27 provides a convenient method for con­
verting microvolts per kilocycle bandwidth to decibels above 1 microvolt 
per megacycle. Figure 28 converts microvolts to decibels above 1 microvolt.
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