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Title 1 4 A[RONAUT_CS ANB measurements, calculations and extrap- timeter is normally used.olations where it is not practical to ob- According to one commentor, the pro-

"" SPAC[ tain direct measurements. It was in- posed requirement for accuracy of radiotended in the proposal to permit the use altitude display is too restrictive and
• of other methods and laboratory test pro- would rule out the use of radio altitude

Chapter I--Federal Aviation Agency cedures in meeting the standard. The displays incorporated as part of the flight

'- '_ [Docket No. 6545; Amendment 87-4] Agency, therefore, agrees that in-flight director display. It was suggested that a• and laboratory data with calculations note be added to the standard which
, PART 371TECHNICAL STANDARD and extrapolations are acceptable to sub- would, in effect, permit the use of a flight

ORDER stantiate the performance of the equip- director display in lieu of the indicator
ment under various measurement condi- provided for the radio altimeter. The

Airborne Low-Range Radio Altimeter tions. Furthermore, the Agency believes basic radio altimeter indicator, which
Equipment that the regulation should permit the provides altitude information with the

The purpose of this amendment is to data to be obtained under individual required accuracy, is used to alert the
add a new Technical Standard Order measurement conditions and the results pilot when the minimum decision altitude
(TSO) for Airborne Low-Range Radio combined by analytical methods to deter- is reached. Since integrated flight di-
Altimeter Equipment to Part 3"/ of the mine overall performance under corn- rector instruments do not provide the
Federal Aviation Regulations. This TSO binations of measurement conditions, required accuracy for this function, we
contains the minimum performance However, the Agency considers that if do not concur that the proposal should
standards which such equipment must these procedures are followed, the ac- be changed as suggested.
meet in order for the manufacturer to curacy requirements of the proposal can Several comments recommended that
identify it with the applicable TSO be met without additional allowance for the performance requirements for the
marking, instrumentation errors. The require- Failure Warning System set forth in

The amendments set forth hereinafter ments of paragraph 2.0 of the standard paragraph 2.6 of the minimum standards
are based on, and reflect the pertinent have been clarified in accordance with be changed to simplify the conditions
comments received concerning Notice the foregoing, under which the system must alarm.
65-8, published 30 F_. 4206, March 31, A comment was also received to the The comments also recommended the
1965. Except as modified by the follow- effect that the requirements of the pro- deletion of the requirement that the

posed paragraph 2.1, Accuracy of Pilot's radio altimeter be designed so that the
ing discussion, the rear_ns for these Display, with the changes in vertical ve- indicator pointer would move off scaleamendments are those contained in the

locity specified under paragraph 2.4, and be masked upon activation of the
notice. Time Constant, may not provide satis- warning system. After consideration of

In connection with the foregoing, corn- factory operation for aircraft approaches these comments and after further studyments were received pointing out certain
problems which would be encountered in over built-up areas where buildings ap- by the Agency, the proposed require-

pear at random within the altimeter ments concerning the failure warning
demonstrating the accuracy for radio- beam. It was suggested that there would system have been changed as reeom-altimeters in-flight as required under the
proposed minimum performance stand- be a danger of frequent loss of lock in mended. In this connection, the Agency
ards. While it was recognized that some a system just meeting these minimum now believes that the failure warning
limited in-flight measurements must be performance requirements. However, system need only indicate to the pilot or
made, a relaxation of the in-flight ac- the Agency is aware that on the final ap- any system utilizing the altimeter data
curacy requirement was suggested in rec- proach to landing, where operation of the when there is a loss of power or a loss of
ognition of the additional instrumenta- radio altimeter would become critical, signal or altitude sensing capability
tion errors associated with in-flight the terrain is generally fiat and relatively within the manufacturer's stated operat-
measurements. Moreover, because of the free of buildings or high objects which ing altitude range. Moreover, the pro-
difficulties of measurement of some of could contribute to a frequent loss of posed visual alarm indicator character-
the parameters it was recommended that lock in a system meeting the minimum istic requirements have been changed to
the various measurement conditions need standards, delete the requirement concerning the
not be applied simultaneously but may be In response to a comment received, a masking of the indicator pointer or the
combined by analytical methods. Finally, clarifying sentence has been added to digits, if a digital indicator is used.
since some of the in-flight testing could the note following Table I in paragraph These changes represent a relaxation of
introduce hazards to those conducting 2.1, stating that the altitude presented by the requirements set forth in Notice 65-8,
the tests at very low altitudes, it was sug- the radio altimeter may be offset by the while at the same time, providing the
gested that the TSO permit showing of vertical distance between the antennas necessary warning system.
compliance with the accuracy require- and the terrain at touchdown. This will In the proposal, a self-test feature was
ments by suitable combination of direct allow the instrument to be calibrated to not required for the radio altimeter.
measurement data from laboratory tests, read zero with the aircraft in a touch- However, the proposal did contain mini-
supplemented by appropriate in-flight down attitude which is the way the al- mum performance standards for such a

(as published in the Federal Register /_30 F.R. 15547j on December 17, 1965)
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feature if it were provided. In response ment might be used was not incorporated must meet in order to be identified with
to comments received the Agency has into the applicability provision of the the applicable TSO marking. New
subsequently determined that the pro- TSO on radio altimeters as set forth in models of the equipment which are to
posed requirement that the self-test Notice 65-8 and the recommended be so identified and which are manu-
feature be so designed that it would not change has not been made to the final factured on or after the effective date of
cause a response in the autopilot or any rule. this section must meet the Minimum
other system is not appropriately a design With respect to the provisions of Ap- Performance Standards for Airborne
requirement but rather an installation pendix A of the proposed minimum Low-Range Radio Altimeters set forth at
requirement. Moreover, it now appears standards, a comment was made that the the end of this section.
£hat the performance standards proposed simulator described in paragraph 1.6 of (b) Markings. (1) In addition to the
f_r the self-test feature are not necessary the appendix is not practical for simula- markings required by § 37.7, the equip-
but that the standard need only require tion of high altitudes due to excessive ment must be marked to indicate the
that any probable malfunction of the attenuation in long coaxial cables. It envirolunental extremes over which it
self-test feature will not degrade the per- was suggested that if the higher altitude has been designed to operate. There are
forrnance of the radio altimeter, simulations are desired, the paragraph six environmental procedures outlined in

_i'ne maximum altitude range for the be rewritten to be more general in its the "Environmental Test Procedures for
radio altimeter has been changed to 500 instrumentation requirements reflecting Airborne Electronic Equipment" which
feet in response to comments received, the basic necessity to test the altimeter have categories established. These must
At the time the notice was issued, for adequate RF seusitivity and sufficient be identified on the nameplate by the
it was felt that the pfiot should have ac- readout accuracy. Paragraph 1.6 de- words "Env. Cat." followed by six letters
curate altitude information from 1,200 scribes an acceptable altitude simulator which identify the categories designated
feet to touchdown for a safe instrument which simulates the operation of the in the document. Reading from left to
approach under Category II minimums, radio altimeter at low altitudes where right, the category designations must
Experience since then has shown that precise altitude measurements are re- appear on the nameplate in the follow-
accurate altitude information from 500 quired. Therefore, the Agency considers ing order so that they may be readily
feet to touchdown is _fficient. the standard adequate as proposed, identified--

A recommendation was made that the There were a number of comments (i) Temperature-altitude category;
vibration requirements of Categories A based on the recommendation that the (ii) Vibration category;
and F of the FAA Environmental Test value selected for the vertical incidence (ifi) Audio-frequency magnetic field
Procedures for Airborne Electronic unit scattering radar cross section of the susceptibility category;
Equipment should be increased since ground, 0-0 (0), be changed from 0.006 (iv) Radio-frequency susceptibility
they are less than the vibrations which to 0.08. However, the Agency does not category;
have been measured in some light hell- consider such a change to be appropriate. (v) Emission of spurious radio-fre-
copters in the low frequency range. The A considerable amount of data aecumu- quency energy category; and
Agency is aware that a vibration environ- fated for both pulse and FM/CW radio (vi) Explosion category.
ment more severe than that set forth in altimeters in the 4,200_,400 Me region (2) A typical nameplate identification
the Environmental Test Procedures may involving many flight tests over a wide might be as follows: Env. Cat. DBAAAX.
exist for light helicopters. However, the variety of terrain and practical problems (3) If a manufacturer desires to sub-
comment did not contain sufficient data of adjustment, maintenance, and caU- stantiate his equipment under two care-
to support the recommended change and bration was used in arriving at a value gorles, he must mark the nameplate with
the Agency has not had sufficient experi- of 0-0 (0) _0.006. The recommended both categories in the space designated
ence on which to base such a change, value of 0-o (0)=0.08 would result in for that category by placing one letter
Therefore, the recommended change has derogation of the equipment and could above the other in the following manner:

not been made pending further study by result in unsatisfactory operation of the Env. Cat. ABAAAX
the Agency. equipment under all operating eondi- D

A comment was received listing various tions which may be encountered in serv- (c) Data requirement. In accordance
features as being desirable for radio al- ice. Therefore, the Agency does not with § 37.5, the manufacturer must fur-
timeters from an operational standpoint consider this recommended change or nish to the Chief, Engineering and
and recommending that such features be any of the changes related to such ree- Manufacturing Branch, Flight Stand-
included in the required minimum stand- ommendation appropriate as amend- ards Division, Federal Aviation Agency
ards. While certain of the features merits to the proposal, in the region in which the manufacturer
listed were provided for in the proposed In addition to the foregoing, there were is located, the following technical data:
minimum performance standards, the several minor changes made in the pro- (1) Manufacturer's operating lnstrue-
Agency does not have sufficient justifi- posed standard for the purpose of elar- tions and equipment limitations.
cation to warrant establishing the re- ifying the requirements or correcting (2) Installation procedures with ap-
maining features as minimum require- typographical errors in the notice, plicable schematic drawings, wiring dia-
ments. Moreover, a change incorporat- This amendment is issued under the grams, and specifications. Any limlta-
ing such features as minimum standards authority of sections 313(a) and 601 of tions, restrictions, or other conditions
would be outside the scope of Notice 65-8. the Federal Aviation Act of 1958 (49 pertinent to installation must be indi-

A comment was received recommend- U.S.C. 1354 and 1421). cated.
ing that the Technical Standard Order In consideration of the foregoing and (3) One copy of the manufacturer's
be limited in scope to equipment used in pursuant to the authority delegated to test report.
air carrier aircraft. In response to this me by the Administrator (25 F.R. 6489) (d) Previously approved equipment.
comment, it should be pointed out that Part 37 of the Federal Aviation Regula- Airborne low-range radio altimeter
TSO's are directions to manufacturers tions (14 CFR Part 37), is amended by models approved prior to the effective
holding authorizations under the system, adding a new § 37.195 as set forth below date of this section may continue to be
As Part 37 indicates, the minimum per- effective February 1, 1966. manufactured under the provisions of

formance standards set forth in the Issued in Washington, D.C., on Decem- their original approval.TSO's are the standards with which a
manufacturer must show compliance in ber 8, 1965. ML_I_UM PERFORMANCESTANDARDSFORAm-
order to identify his article with the ap- C.W. WALKEI_, BORNE Low-RAI_GE RADIOALTIMETERS
plicable TSO marking. The Technical Acting Director, 1.o General Standart_s.
Standard Order system merely provides Flight Standards Service. 1.1 Rating ol Components. The equip-

ment shall not incorporate any component
one means by which equipment is ap- § 37.195 Airborne Low-Range Radlo AL of such rating that, when the equipment is
proved and unless the operating rules |imeter _'SO--(]87. operated throughout the range of the spec-
require that equlpment be TSO-approved, (a) Applicability. This Technical lfled environmental tests, the rating estah-
an operator may use any approved equip- Standard Order prescribes the minimum lished by the manufacturer of the compo-
ment. For this reason, reference to the performance standards which airborne nent is exceeded. For electron tubes and
type of operations in which such equip- low-range radio altimeter equipment transistors, either the tube or transistor



manufacturer's continuous commercial serv- which exhibits no errors in excess of ± 20 environmental conditions are set forth in the
ice rating, his established pulse rating, or his percent of the indicated altitude for 95 per- FAA Document for "Environmental Test
approved rating as applied to the particular cent of all observations at bank angles from Procedures for Airborne Electronic Equip-
application, whichever is appropriate, shall 20 to 30 degrees, ment", dated August 31, 1962.
apply, except for the heaters and filaments. 2.2 Accuracy o] the Precision Equipment 3.1 Temperature-Altitude.
The voltage applied to the heaters and flla- Output. The equipment need not provide (a) Low Temperature---When subjected to
ments of electron tubes shall be within 5 as a condition of compliance with this mini- this test:
percent of the manufacturer's rating, or at a mum performance standard a precision (1) The requirements of paragraphs 2.3
value approved by the tube manufacturer equipment output for use in conjunction an,d 2.6 shall be met.
for the particular service, when the equip- with autopllots, flight directors, or similar (2) The requirements of paragraphs 2.1
ment is operated under standard operating flight control computing devices. However, and 2.2 shall be met using the procedure set

, conditions. When the heaters and filaments the altitude data supplled by such outputs, forth in 2.2 of Appendix A.
are connected in series, the 5 percent toler- where provided, shall not exhibit errors in (3) All mechanical devices shall perform

• ance shall apply to the sum of their voltage excess of those set forth in Column 2 of Table their intended functions.
ratings. I for 95 percent of all observatione conduoted (b) High Temperature-

(l) When the equipment is operated at
1.2 Operation o] Uontro/s. The operation under any com_ination of the measurement the H_gh Short-Time Operating Tempera-of controls intended for use during flight, at conditions listed in 2.1.

all possible position combinations and se- 2.3 Precision Equipment Output Noise. ture:
quencee, shall not result in a condition whose The r.m.s, noise content of the data provided (a) The requirements of paragraphs 2.1
presence or continuation would be detrl- by the precision equipment output shall be and 2.2 shall not be degraded by more than
mental to the continued performance of the less than 0.25 foot at all altitudes up to 100 a factor of 2 from the values set forth using
equipment, feet. the procedures set forth in 2.2 and 2.3 re-

1.3 Accessibility o] _ontrols. Controls 2.4 Time constant. When the equipment speet4vely, of Appendix A.
which are not normally adjusted in flight Is abruptly subjected to an altitude change (b) The requirements of paragraph 2.6
shall not be readily accessible to flight per- of not more than 10 percent of the indicated shall be met.
sonnel, altitude or 20 feet whichever Is smaller the (c) All mechanical deviaes shall operate

1.4 E]yects ol TeSts. Unless otherwise transfer function time constant of the pro- satisfactorily.
stated, the application of the specified tests clsion equipment output shall not exceed 0.1 (2) When the equipment is operated at the
shall produce no subsequently -discernible second. Further, for transients of 20 feet or High Operating Temperature:
condition which would be detrimental to the less at altitudes of 200 feet or less the system (a) The requirements of paragraphs 2.3
continued performance of the equipment, shall not lose lock. If the equipment should and 2.6 shall be met.

2.0 Minimum PeT]ormance Standards Un- lose lock due to loss of signal at altitudes (b) The requirements of paragraphs 2.1
tier Standard ffonditions above 200 feet and up to the maximum altl- and 2.2 shall be met using the procedures

The test procedures applicable to the de- rude for which It is designed, it shall recap- set forth in 2.2 of Appendix A.
termination of the performance of airborne ture the signal in less than one second. (c) Decompression (Applicable only to
low-raffge radio altimeter equipment under 2.5 Rate Data. The equipment need not Category D equipment of Temperature-
standard conditions are set forth in Appendix provide a rate data output as a condition of Altitude Test)--When the equipment Is sub-
A of this standard. Test procedures which compliance with this minimum performance Jeer to this test:
provide equivalent Information may be used. standard. However, thcee altimeters which (1) The requirements of paragraphs 2.1
Compliance wlth the performance require- do have rate outputs shall comply with the and 2.3 shall be met using the procedures
ments may be shown by an appropriate corn- following requirements regarding range and set forth In 2.2 and 2.3, respectively, of
binatlon of data obtained from the labora- accuracy for at least 95 percent of all ob- Appendix A.
tory and/or flight measurements. Calcula- servations for heights from the terrain to the (2) All mechanical devices shall perform
lions and extrapolations employing the basic antenna in the range from: their intended functions.
test data may be used to make a direct de- (d) Altitude---When the equipment is
termination of equipment performance by RATE D_TA subjected to this test:
means of these basic test procedures. Altitude l_anoe (1) The requirements of paragraphs 2.3

2.1 Accuracy o] Pilot's Display. The altl- (ft.) (ft.�see.) Accuracy (ft./s_,c.) and 2.6 shah be met.
tude information displayed for the pilot's use 3-100 0-15 4-(1.5 ft.-_-0.01h-|-0.l/r/) (2) The requirements of paragraphs 2.1
shall not exhibit errors in excess of those set 100-200 0-20 _-(2.0It.-i-0.01h-_0.1/r/) and 2.2 shall be met using the procedures
forth in Column 1 of Table I for 95 percent Where: set forth In 2.2 of Appendix A.hffialtitude in feet.
of all observations conducted under any /r/=abeolutevalueelrate(feetJsee.). 3.2 H_tmidity. After subjection to this
combination of the measurement conditions test and:
listed with the table. 2.6 Failure Warning System. (a) Within 15 minutes from the time that

(a) Warning conditions. A failure warn- primary power is applied:
NOTE: The above measurement conditions ing system shall be incorporated in the (1) The requirements of paragraph 2.6

need not be applied simultaneously but may equipment to indicate to the pilot, and to shall be met.
be combined by analytical methods, any systems which .may be utilizing the (2) All mechanical devices shall operate

TABLEI.--ACCURACYREQUIREMENTSAIqD altimeter data, the existence of the following satisfactorily.
MEASUREMENTCONDITIONS conditions: (b) Within 4 hours from the time that

(1) Loss of power, primary power Is applied:
C0/umn _-- (2) Loss of signal or altitude sensing capa- (1) The requirements of paragraphs 2.3Vertical Column Precision

Altitude* eelocity l--Pil_4'8 equipment blllty when within the manufacturer's and 2.6 shall be met.
(ft) (fi./sec.) display oul_ut(ft.) stated operatlllg altitude range. (2) The requirements of paragraphs 2.1

3 to 100............ 0 to 15.... _:5 ft. -_-3ft. (b) Warning indication characteristics, and 2.2 shall be met using the procedurce set
100 to 500.......... 0 to 20 ..- 4-5% +3% An indication plainly discernible under all forth In 2.2 of Appendix A.
500 to that altitude normal flight conditions shall be provided. 3.3 5/_ock.forwhich the

equipment is If a flag is used, it shall be as large as prac- (a) Following the application of the Up-
designed ......... 0to 20.... ±7% _-5% ticable commensurate with the display, eratlonal Shocks.

*That"one-wsy"distaneemcasuredfromthesntenna 2.7 Sell Test Feature. If a self test- (1) The requirements of paragraphs 2.3
to the terrain. The altitude may be offset by a distanca feature ls provided, any probable malfunc- and 2.6 shall bemet.
equal to the vertical distance between the antennas and tion of the self-test feature shall not de- (2) The requirements of paragraphs 2.1
the terrain at touchdown, grade the performance of the radio altimeter, and 2.2 ahall be met using the procedures

2.8 Transmitting Operating Frequency. set forth in 2.2 of Appendix A.
Measurement Conditions: The transmitter shall be operated within a (b) Following the Kppllcation of the Crash
(1) Lateral velocities from 0 to 50 feet per frequency band available for the operation Safety Shocks, the equipment shall have

second, of airborne radio altimeters in the Aero- remained in Its mounting and no part of the
(2) Longitudinal velocities from 0 to 300 nautical Radio Navigation Service and in ac- equipment or its mounting shall have be-

feet per second, cordance with applicable Federal Aviation come detached and free of the shock test
(3) Pitch angle range of 0 to ±15 degrees. Agency and Federal Communications Corn- table or the equipment under test._
(4) Roll angle range of 0 to _+20 degrees, mission Rules and Regulations. 3.4 Vibration. When subjected to this
(5) Vertical velocity from 0 to 15 feet per 2.9 Ma_m_m Altitude Range. To satls- test:

second up to 100 feet and 0---20 feet per esc- factorlly perform its intended function, the (a) The requirements of paragraphs 2.3
ond above 100 feet. maximum range shall be at least 500 feet. and 2.6 shall be met.

NOTE: Conditions 1 through 5 above in- 3.0 Minimum Per/ormanee Standards

clude all associated doppler shift and step Under Environmental Conditions. _ The application of this test may result
errors. Unless otherwise specified, the test proce- in damage to the equipment under test.

Further, the equipment shall continue to dures applicable to a determination of per- Therefore, it may be conducted after the
function and provide altitude information formance of radio altimeter equipment under other tests are completed.
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(b) The reqnirements of paragraphs 2.1 AmDE_DIX A 2.0 Test Procedures.
The test procedures set forth herein are

and 22 shall be met using the procedures set 1.0 Test Conditio_. satisfactory for use in determining the per-
forth in 2.2 of Appendix A. The following deflv-ttions of terms and

3.5 Temperature Variation. When sub- formance of airborne low-range radio al-
conditions of test are applicable to the test tlmeters. Test procedures which provide

Jected to this test: procedures specified herein, equivalent information may be used.
(a) The requirements of paragraphs 2.3 1.1 Power In_t Voltage-Direct Current.and 2.6 shall be met. 2.1 Aecura¢_ (In-Fllg_t).
(b) All mechanical devices shall perform Unle_ otherwise specified, when the equlp-ment is designed for operation from a direct (a) Altitude Information. With the equip-

their intended functions, current power source, all measurements shall ment installed in an aircraft, operate the
3.0 Power In_t Variation. When sub- be conducted with the power input voltage equipment in flight over a runway or othersmooth surface at altitudes and descentJeered to this test:
(a) The requirements of paragraphs 2.3 adjusted to 13.75 volts, ±2 percent for 12-14 rates in accordance with paragraph 2.1. De-volt equipment, or to 27.5 volts, ___2 percent

and 2.6 shall be met.
(b) All mechanical devices shall perform for 24-28 volt equipment. The input voltage theodoliteterminetheortrUeotheraltitudemeansOfandthecomputealrcraftthebY

shall be measured at the receiver power input accuracy of the altitude information fromtheir intended functions, terminals.
3.7 Low Voltage. 1.2 Power Input Volto_e-Alternating Cur- the altimeter. Extrapolation of the test data
(a) When the equipment is subjected to

the first part of the low voltage test proce- rent. Unless otherwise specified, when the bYtained,theoreticalispermissiblemeanS'lnfr°morderthetoresultsdemonstrateS°oh-
dure set forth in 9.2a, of Environmental Test equipment is designed for operation from an compliance with the standards in paragraphs
Procedures for Airborne Electronic Equip- alternating current power source all tests 2.1 and2.2.shall be conducted with the power input
merit document. (b) Altitude Rate Information. With the

(1) The equipment shall operate electrl- voltage adjusted to design voltage ±2 per- equipment installed in an aircraft, operate
cent. In the case of equipment designed for the equipment in flight over a runway orcal3y _nd mechanically.

(2) The requirements of paragraph 2.0 operation from a power source of essentially other smooth surface at altitudes and de-
shall be met. constant frequency (e.g., 400 c.p.s.), the in- scent rates in accordance with paragraph 2.5.

(b) When the equipment is subjected to put frequency shall be adjusted to design Determine the true descent rate of the air-
the seoond part of the low voltage test proce- frequency ±2 percent. In the case of equlp- craft and compute the accuracy of the alti-
dure set forth in 9.2b(1), of Environmental ment designed for operation from a power tude rate information from the altimeter.
Test Procedures for Airborne Electronic source of variable frequency (e.g., 350 to Extrapolation of test data by theoretical

1,000 c.p.s.), tests shall be conducted with means, from the results so obtained, is per-Equipment document.
(1) The requirements of paragraphs 2.3 the input frequency adjusted to within 5 mlselhle in order to demonstrate compliance

percent of a selected frequency within the wlth the standards in paragraph 2.5.and 2.6 shall be met.
(2) The requ/rements of paragraphs 2.1 range for which the eqnipment is designed. 2.2 Altit_e Accuracy and Loop Gain.

and 2_2 shall be met using the procedures set 1.3 Adjustment o] Equipment. The cir- (a) Equipment Required: Altitude Slmu-
forth in 2.2 of Appendix A. cults of the equipment under test shall be later, Digital Voltmeter or AC VTVM, Flag

(c) VFnen the equipment is subjected to properly alined and otherwise adjusted in Monitor.accordance with the manufacturer's recom-
the third part of the low voltage test proce- The choice of voltmeters depends on the
dure set forth in 9.2b(2), of Environmental mended practices prior to the application of voltage output of the altimeter which could
Test Procedures for Airborne Electronic the specified tests.
Equipment document, there shall be no evt- 1.4 Ambient Conditions. Unless otherwise be a.c. or d.c.(h) Measurement Procedures. Connect
dence external to the equipment of the specified, all tests shall be conducted under the equipment as shown in Figure 1. Set

conditions of ambient room temperature, the altitude simulator to a specified altitudepresence of fire or smoke.X
3.8 _o_ed Voltage Transient. pressure, and humlc_tty. However, the room and a radar cross section [_o(O)] of 0.1.
(a) Sul_eqnent to the subjection of the temperature shall be not lower than 10 ° C. Monitor the altitude output with the volt-

intermittent transient test, the requirements 1.5 Warmup Perto_. Unless otherwise meter and verify altimeter calibration.
of paragraphs 2.1 and 2.3 shall be met using specified, all tests shall be conducted after a, Monitor pilots indicator and warning signal.
the procedures set forth in 2.2 of Appendix warmup period of not less than fifteen (15) Vary radar cross section [¢o(o) ] over the
A. minutes, range of 1.0 to 0.01. Altitude indication

(b) _rhen being subjected to the repetl- 1.6 Description o! Test Equipment. should remain within the limits specified.
tlve transient test the requirements of p_ra- (a) Altitude Simulator. The altitude slm- Altimeter can lose track and indicate fail
graphs 2.3 and 2.0 shall be met. ulator consists of variable and fixed RF for [_o(O) ] below 0.01.

3.9 ComIueted Audio-Frequency S_seep- attenuators, and coaxial cables or other suit- Adjust the altitude simulator to another
tibility. When subjected to this test: able delays to simulate the various altltudes, altitude and repeat the above measurements,

(a) The requirements of paragraphs 2.3 The simulator must accept the altimeter Note in Appendix B a different total attenu-
energy, a_tenuate and delay this P_ energy atlon is required to permit the radar crossand 2.6 shall be met.

(b) The requirements of paragraphs 2.1 and present the delayed signal of the altim- section [_o(o) ] dlal to remain in Calibration.
and 2.2 shall be met using the procedures eter receiver. The test equipment must 2.3 Altitude Noise.
set forth in 2.2 of Appendix A. also include provlslons to simulate the crose-

3.10 Audlo-Freq_ MagTwtfc Field S_._- coupling which exists between separate (a) Equipment Required: Altitude Simu-lator, Digital Voltmeter, Remodniator, AC
transmitter and receiver antennas. The slm- VTV/_, Filter.

eeptib_ltt'g, ulator should be calibrated to provide the
When subjected to this test: If the altitude output is an a.c. voltage
(a) The requirements o_ l_aragraphs 2.3 desired altitude of an _ accuracy of betterthan 1 percent and the appropriate attenu- the following additional equipment isand 2.6 shall be met.
(b) The requirements of par_raphs 2.1 alien to within ± 2.5 dh. The variable required:

and 2.2 shall be met using the procedures attenuator shall be calibrated in radar cross- Demodulator
set forth in 2.2 of Appendix A. section {_o(O) ] * between the values of 0.003 (b) Measurement Procedure. Connect theequipment as shown in Figure 2 or 3. Set

3.11 l_adio-Frequen¢7/ Susceptibility (Ra- and 1.0.
dh_ted and Conducted). When subJeoted to (b) Digital Voltmeter. the altitude simulator to a specified altitude(c) AC VTVM. and a scattering radar cross section corre-

sponding to [_o(O) ] of 0.01. Read the r.m.s.
this test: (d) Demodulator. The Demodulator con- voltage indicated by the a.c. VTVM. Con-(a) The requirements of paragraphs 2.3 sists of a synchronous detector excited by an
and 2.6 shall be met. a.c. reference voltage. The bandwidth of the vert to altitude noise in feet. The measure-

(b) The requirements of paragraphs 2.1
and 2.2 shall be met using the procedures set Demodulator should exceed 5 c.p.s. _Ripple latedmentaltitude.Sh°uldbe repeated at one other slmu-
forth in 2.2 of Appendix A. rejection should exceed 60 db. Means to set 2.4 Time Constant.

3.12 E_plosion (When Required). During the Demodulator gain to unity should be
the application of this test the equipment provided. Meansto balance the Demodulator (a) Equipment Required: Altitude Slmu-
shall not oause detonation of the explosive output to zero should be provided, later.
mixture within the test chamber. (e) Filter. See Figure 2 or 3. (b) Test Procedure. Couple the radioaltimeter to the altitude simulator. Set the

3.13 Emission oi Radio-Frequency Energy/. (f) Alarm Signal Monitor. The Alarm
The levels of conducted and radiated spur1- Signal Monitor consists of a simple indicator altitude simulator to an equivalent altitude
ons radio-frequency energy emitted by the such as a pilot lamp. of 100 to 200 feet. Insert a change in the
equipment shall not exceed those levels (g) Remodniator. The Remodulator is an delay equivalent to 10 percent of the indi-
specified in Appendix A to the Federal Avia- electronic or electromechanical switch ex- cated altitude. The analog output of the
tion Agency document, "Enviranmental Test cited by an a.c. reference voltage. It converts altimeter shall be observed and shall reachlow frequencies to suppressed carrier modu-
Procedures for Airborne Electronic Equip- lation where the carrier frequency Is the a.c. 63 percent of the ultimate change in 0.1 scc-
merit', d_ted August 31, 19_2, for the aircraft reference voltage. Means to sot the Remodu- end or less with le_ than 5 percent over-
category for whloh the equlp_ne_t is designed, l_toa" gain to unity should be provided, shoot. Consideration must be given to the

time required for swltohlng the delay in

See footnote on previous page. * Defined in Appendix B. and/or out in the above measurement.
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APPENDIX B

D_lt_IWATION OF _T_NAL LOOP LOSS
Pilots

(DERIVATION)

ImilcatoE 1.0 Definition o_ EXternal Loop Loss.

In the useful signal path, i.e., transmlt-
ttug antenna to ground to receiving antenna,
the External Loop Loss is defined for average
power in c-w systems and peak power in
pulse systems.

The external loop loss is the ratio of the
* dc available power entering the receiving an-

Voltmeter o¢ tenna aperture to the power leaving the
transmitter antenna aperture.

Radar ac 2.0 Charaqteristics o/ External Loop Loss.
The loss defined above is independent of

• antenna and transmission line losses, in-
, Altimeter emciencies, and mismatches. It deals only

with the geometric power gain, (G), the
Warning Signal beam p_tterns of the antennas, and the

characteristics of the ground. Further, It
is independent of the signal processing char-

Monitor acterlstlcs of the altimeter and may be meas-
ured, essentially, with an attenuator only.

L J [ [ 3.0 External Loop Loss, Beam Limited

T
Case.

The basic formulation for external loop
loss depicts a beam limited case In which It

is assumed that transmitting and receiving

apertures are identical. The analytical ex-
Receiver Alt£tude pressions for this case Is:

L GA2_o(O)F A_o(O)F
_imul ator 16_2H_ 4=H _ 3.1

Trans_ttex
where G is the power gain of either antenna
(defned in terms of the actual beam pat-
tern), k is the wavelength, H is the altitude,
oo(O ) is the vertical incidence unit scatter-

FIGURE 1 tug radar cross section of the ground, and F
AC reference is a normalized function of H. Limitations
l ] on roll and pitch under 100 feet of altitude

1 _ li __ and the effect of finite separation of trana-

] -- mltttug and receiving antennas is accounted

' _o
4T

4.0 External Loop Loss, Pulse Limited
Radar F£1ter. VIV}4 Case.

Alt£meter In the pulsed altimeter, the external loop

loss is described by Eq. (3.1) below the

critical altitude, I.e., that altitude above
which the performance is pulse limited.

Deflnlng the critical altitude, He, as

IT o
He:-- 4.14

where e is the velocity of light and v is the
pulse length. The exterr.al loop loss is de-

Altitude fined above Hc by extending the lose.

S£mulato¢ G),_o (O) F
16 T2 He2

according to a I/H 3 law.
FIGURE 2---DC altitude output. 5.0 Essentials o] F or F(H).

AC reference F(H) :M(H) V*(H) 5.1

l [ that pitch and roll maneuvering becomes
l_dat )eaodu- 10 MFD 00K AC progressively limited for altitudes below 100

feet. The choice for ¢0 0) includes margin

Alttmeterl later Dig£tal I IF£1ter_ [ _ for pitch androll to the3 db limits of the
i beamwldth for altitudes above 100 feet. Itis expected that at 3 feet of altltude_ how-

well within the 3 db beam limits. Acoord-
i ingly, it is proposed to decrease the required

loop Ices by 0 db at 100 feet and 6 db at 3

_--_ feet, the variation between 3 feet and 100

feet to be linear in db, I.e.,

6 18

10logM(H) : --_H+_ 5.2

Alt£tude 5.2 V* (H)
quantity takes care of the effects of

S£mulato¢ antenna spacing.

2[cos -_ a--a Vl--a 2] _ .=

FIGURE 3---AC altitude output. V* = • (1 +_ tan 2 0o) 5IS 0-_
5.q
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a. The temperature of the air in the test sure, with equipment not operating. 2 Main- 3 ° C. of the appropriate High Operating Tern-
chamber shall be measured at such a Iota- tain this stabilized temperature for 30 perature specified in Table 1 at ambient
tlon within the test chamber that the tern- minutes; then stabilize the equipment tern- room pressure. After the equipment tem-
perature of the air so measured is represent- perature at the appropriate Low Operating perature has become stabilized, operate the
ative of that immediately surrounding the Temperature specified in Table 1 at ambient equipment for two (2) hours and determine
equipment. Measurement of chamber wall room atmospheric pressure, with the equip- compliance with the applicable standards of
temperature is not suitable, due to temper- ment not operating. Then operate the Paragraph 3.0, "Minimum Performance
ature lag and heat transfer through the equipment at maximum duty cycle for a Standards under Environmental Test Con-
chamber wall. period of 15 minutes, beginning with the ditions," of the appropriate FAA airborne

b. Mean_ of circulating the air in the test "ON" cycle in the case of equipment de- electronic equipment Minimum Performance
chamber may be employed to approximate signed for intermittent duty service. Main- Standards.
a uniform air temperature . condition tain the temperature of the air In the test 4.3 Test Procedure (Altitude).
throughout the chamber. W h e n such chamber within 3" C. of the LoW Operating a. Operate the equipment at maximum
means are employed, the air blast shall not Temperature of Table I. Determine the duty cycle. Decrease the atmospheric pres-
be directed upon the eq_zipment under test. compliance with the applicable standards of sure to within 5 percent of the appropriate

3.4 Ambient Room Temperature. When paragraph 3.0 "Minimum Performance Test Altitude specified in Table I. Conduct
tests are conducted under "ambient room Standards under Environmental Test Condi- this test at ambient room temperature. De-
temperature," the ambient room air tern- tions" of the appropriate FAA airborne elec- termlne compliance with the applicable
perature shall be between -J-10 ° C. and tronic equipment Minimum Performance standards of Paragraph 3.0, "Minimum Per-
+40 ° C. Standards. s

3.5 Power Input Voltage. Unless speeifled 4.2 Test Procedure (High Temperature). formance Standards under Environmental
otherwise, all tests shall be conducted with a. At ambient room pressure, with the Test Conditions," of the appropriate FAA
the power input voltage adjusted to design equipment not operating, stabilize the equip- airborne electronic equipment Minimum Per-
voltage+__2 percent. The input voltage shall ment temperature to within 3" C. of the ap- formance Standards.
be measured at the equipment power input propriate High Not Operating Temperature b. This test is intended for application
terminals, of Table 1. After 30 minutes, adjust the test only to Category D equipment. With the

3.6 Power Input Freque_y. chamber air temperature to within 3" C. of equipment operating at the Test Altitude
a. In the case of equipment designed for the High Short-time Operating Temperature specified in Table 1, reduce the atmospheric

operation from an a.c. power source of specified In Table 1. Operate the equipment pressure to that equivalent to the Decom-
eesentlally constant frequency (e.g., 400 at maximum duty cycle for 30 minutes. I)e-
c.p.s.), the input frequency shall be adjusted terrains compliance with the applicable pression Test Altitude specified In Table 1.
to design frequency _-2 percent, unless standards of paragraph 3.0, "MInimum Per- This reduction in pressure shall be effected
otherwise specified, formance Standards under. Environmental withIn a time period not to exceed 15 seconds.

b. In the case of equipment designed for Test Conditions," of the appropriate FAA Maintain this reduced pressure for at least
operation from an a.c. power source of vari- airborne electronic equipment Minimum 10 minutes, then Increase the pressure to that
able frequency (e.g., 300 to 1,000 c.p.s.), tests Performance Standards during this 30- equivalent to the Test Altitude specified in
shall be conducted with the input frequency minute period. Table 1. Conduct this test at ambient room

adjusted to within 5 percent of a selected No,z: The purpose of this test is to simu- temperature. Determine compliance with
frequency and within the input power ire- late temperature conditions which may be the applicable standards of paragraph 3.0,
quency range for which the equipment is encountered In aircraft while on the ground "Minimum Performance Standards nnder
designed, unless otherwise specified, in certain geographical areas. Environmental Test Conditions," of the

4.0 Temperature-Altitude Test. Several
temperature-altitude test procedures are b. With the equipment operating, adjust appropriate FAA airborne electronic equip-
speclfiedJ according to the category for the test chamber air temperature to within merit Minimum Performance Standards.
which the equipment is designed to be used, TABLE1.--ALTITUDE-TZMPRRATURECRITERIA
as follows:

Category A--Equipment intended for in-
stallation in nonpressurlzed and noneon- Condition Cat. A Cat. B Cat. C Cat. D Cat. E Cat. F
trolled temperature locations in aircraft
which operate at altitudes up to 45,000 feet Maximum operating altitude 45,000' 30, 00ff 20,000' "15,CO0 20,0O0' 12,
m.s .1.

Category B---Equipment intended for in- Test altitude 55,000' 35, 000' 25,000" *20,0C0 25,{DO' 15,000'
stallatlon in nonpressurized and noncon- Decompression testaltitude ......................... 40,000' .................
trolled temperature locations in aircraft
which operate at altitudes up to 30,000 feet Not operating Low --62 ° C. --50 ° C. --50° C. --50 ° C. --40° C. -40 ° C.
m.s.1, temperature.

Category C--Equipment intended for in- High -[-71° C. _71 ° C. -I-71a C. -b71° C. -I-71° C. -J-71° C.
stallatlon in nonpressurtzed and noncon- Short-time operating high
trolled temperature locations in aircraft temperature. -b71° C. -]-71° G. -_71° C. _60°jC. +50a C. -_-45° C.
which operate at altitudes up to 20,000 feet Operation Low --54 ° C. --46 ° C. --40° C. --15 ° C. --15° C. --15° C.
m.s.l, temperature.

High -{-55° C. -_-55° C. -[-55° C. -_55° C. -}-40° C. -{-40° C.
Category D---Equipment intended for in-

stallation in controlled temperature and
pressurized locations in aircraft in which * The maximum operating altitude and test altitude of Cat. D equipment represent atmospheres established b
the pressures are no lower than that which pressurization.
is equivalent to an altitude of 15,000 feet 5.0 Hum_ity Test. Subject the equip= the equipment. At the end of the 48-hour
m_.l. merit to an atmosphere having a relative exposure period, remove the equipment from

Category E---Equipment intended for in- humidity of between 95 percent and 100 the test chamber and drain o_ (do not wipe)
stallatlon in nonpressurtzed but controlled percent and an ambient temperature of 50* any condensed moisture. Within 5 minutes
temperature locations in aircraft which C.±3 ° C. for a period of 48 hours. During after removal of the equipment from the testthis 48-hour period, no electrical or mechan- chamber, apply standard primary test volt-
operate at altitudes up to 20,000 feet m.s.1, ical power shall be applied to the equipment, age(s) to the equipment. Allow 15 minutes

Category F--Equipment intended for in- At least once each hour, the relative humidity following the application of primary power
stallation in nonpressurized but controlled shall be 100 percent with condensation OR for the equipment to warmup. Immediately
temperature locations in aircraft which following the warmup period, determine
operate at altitudes up to 12,000 feet m.s.1. • This is not intended to be a temperature compliance with the applicable standards of

4.1 Test Procev_ure (Low Temperature). shock test. The rate at which the tempera- paragraph 3.0, "Minimum Performance
Stabilize the equipment temperature at the tare of the equipment under test is reduced Standard_ under Environmental Test Con-
appropriate (depending upon category used) from ambient to the appropriate LoW Not ditions" of the appropriate FAA airborne
Low Not Operating Temperature specified In Operating Temperature specified in Table 1 electronic equipment Minimum Perform-
Table 1 at ambient room atmospheric pres- is optional, ance Standards.

a Optionally, the tests specified in this 6.0 Shoc_ Test.
paragraph (4.1.) may be commenced with 6.1 Operational 8hocks.

The temperature-altitude test and the the Initial temperature of the equipment at a. Secure the equipment to a shock table
temperature variation test may be combined, any value between the appropriate Operat- by the mounting means Intended for use in
if desired. See paragraph 8.1, Alternate Test ing and LoW Not Operating Temperatures service installations. Apply to the shock
Procedure. specified In Table I. table, with the equipment mounted In each
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of the following six positions, three shocks _. If the equipment is to be tested under power source adjusted to standard values.
each having a peak acceleration of at least a vibration category which requires vibra- Increase the temperature of the air in the
6G and a time duration of at least 10 mllli- tion tests in the 55 to 500 cycle frequency test chamber to the Operating High Tern-
seconds, range, repeat all of the above test procedures, perature specified in Table 1, at a fate s not

(1) Normal upright, but starting at 55 cycles and running to 500 exceeding 1 ° C. per minute. In the interval
(2) Suspendedupslde down. cycles, and returning to 55 cycles with the between the time that the equipment tern-
(3) At positions such that the longitudinal excursion so adjusted for each frequency as perature stabilizes at the appropriate Oper-

_xis of the equipment successively forms to produce the constant acceleration figure ating Low Temperature and the time it
angles of plus 90 ° and minus 90 ° (two posl- specified in Table 2.6 stabilizes at the appropriate Operating High
lions) with the plane of the table. Temperature, determine compliance wlth the

(4) At positions such that the lateral axis TABLE 2.--CATEGORIZATIONOF AIRCRAFTVllqRATION applicable standards of paragraph 3.0, "Min-CHARACTERISTICSBYAIRCRAFTTYPESANDLOCATIONS
, of tl_e equipment successively forms angles THEREIN lmum Performance Standards under Envl-

of plus 90 ° and" minus 90 ° (two positions) ronmental Test Conditions" of the appro-
with the plane of the table, priate FAA Airborne Eleetroni ' Equipment

Instrument Minimum Performance Standards.
b. After application of the shocks, deter- panels

mine compliance with the applicable stand- (vibration Any 8.1 Alternate Test Procedure. It is per-
ards of paragraph 3.0, "Minimum Perform- Aircraft deserip- Fuselage protected location mlsslble to combine the temperature varia-

* ance Standards under Environmental Test tion or other- not tion test and the temperature-altitude test.
wise) and specified In this case, proceed as follows:• Corldltlons" of the appropriate _ airborne isolated

electronic equipment Minimum Performance racks (1) Conduct that portion of the tempera-
Standards. ture-altltude test specified in paragraph 4.1.

6.2 "Crash Salety Shocks. Apply, in each Rotarywing (2) Increase the temperature of the air
of the six equipment positions listed in aircraft....... A F A in the test Chamber to the High Operating
paragraph 6.1, one shock having a peak ac- Turbo engine Temperature specified In the applicable cate-
celeration of a_ least 15G and a time dura- fixed wing gory of Table _ at a rate • not exceeding 1 °

aircraft....... B C A C. per minute. In the interval between thetlon of at least I0 milliseconds. After ap- Piston engine
plicatlon of the six shocks, determine ecru- fixed wing time that the equipment temperature sta-
pliance with the applicable standards of aircraft, bllizes at the appropriate Low Operating
paragraph 3.0, "Minimum Performance heavy multl- Temperature and the time it stabilizes at
Standards under Environmental Test Con- engine type the appropriate High Extended-time Opera-(over 12,500
dltlons" of the appropriate FAA airborne lbs.) ....... E F D tlon Temperature, determine compliance
electronic equipment Minimum Performance Piston engine with the applicable standards of paragraph

fixed wing 3.0, "Minimum Performance Standards under
Standards. aircraft, light Environmental Test Conditions,'" of the ap-

No_: During this test, an equivalent multi-engine
weight may be substituted for the electrical type (under propriate FAA Airborne Electronic Equip-12,5001bs.)___ F F E ment Minimum Performance Standards.
and mechanical components normally Piston engine (3) Conduct those portions of the Tern-mounted within or on the equipment case. fixedwing
Such equivalent weight shall approximate aircraft, light perature-Altltude Test specified in para-' single engine graphs 4-2a. through 4.3b.
the weight of the components which it re- type (under 9.0 Power lnp_zf Test.
places and shall be so located that the center 12,500lbs.).__ F F F 9.1 Power Input Variation Test.
of gravity of the equipment is essentially a. Adjust the primary power input as
unchanged. The equivalent weight shall not
contribute to the strength of the equipment 7.2 Vibration Cttarac4ertattcs ol Care- follows:
case or Its mounting fastenings to a greater gories: (I) In the case of equipment designed to

Category A---Constant total excursion of operate from a d.c. power source, adjust the
extent than the components it replaces. 0.030" from 10 to 55 c.p.s, with a maximum primary, power voltage to 110 percent of the

7.0 Vibratio_ Test. acceleration of 5G; and Constant accelera- design voltage.
7.1 Test Procedure. t'-on of 5G from 65 to 500 e.p.s. (2) In the case of equipment designed to
a. So secure the equipment under test to Category B---C_nstant total excursion of operate from a.c. primary power sources of

a vibration table that sinusoidal vibratory 0.020" from 10 to 55 c.p_s, with a maximum essentially constant frequency, such as 400
motion is exerted parallel to the longltu- acceleration of 3G; and Constant accelera- c.p.s, adjust th_ primary power voltage to
dinal _ axis of the equipment. The equip- tlon of 1.5G from 55 to 500 c.p.s. 110 percent of the design voltage and the
ment shall be affixed to the vibration table Category C--Constant total excursion of frequency to 105 percent of design frequency.
by the means specified by the equipment 0.010" from 10 to 55 e.p.s, with a maximum The crest factor shall be 1.4, ± 10 percent.
manufacturer for service installations. Con- acceleration of 1.5G; and Constant accelera- (3) In the case of equipment designed to
nect the equipment for proper operation, lion of 0.25G from 55 to 500 c.p_s, operate from a.c. primary power sources of
Start it operating in its principal mode. Category D---Constant total excursion of variable frequency, such as 300 to 1,000 c.p.s.,
(Multipurpose equipments, such as trans- 0.030" from 10 to 55 c.p.s, with a maximum adjust the primary power voltage to I10 per-
ceivers, shall be tested in all modes.) acceleration of 5G. cent of design voltage and the frequency to

b. With the equipment operating, vary the Category E---Constant total excursion of the highest for which the equipment Is de-
vibration frequency from 10 to 55 to 10 c.p.s. 0.020" from 10 to 55 c.p.s, with a maximum signed. The crest factor shall be 1.4, ± 10
in a time period of from 1 to 3 minutes 5 at acceleration of 3G. percent.
an amplitude appropriate to the category of Category F--Constant total excursion of NOTE: For the purposes of this test, equip-
equipment under test. (Refer to Table 2). 0.010" from 10 to 55 c.p.s, with a maximum _cent which derives a.c. power from an In-
Continue vibrating the equipment in this acceleration of 1.5G. verier provided exclusively for the equipment
manner for a period of at least ninety (90) 8.0 Temperature Variation Test. Stabi- shall be considered as d.c. operated.
minutes, lize th_ equipment temperature at the ap-

e. Determine compliance with the appli- proprlate Operating Low Temperature specl- b. Operate the equipment at maximum
cable standards of paragraph 3.0 "Minimum fled In Table 1, at ambient room atmospheric duty cycle for 30 minutes, with the primary
Performance Standards under Environmental pressure with the equipment not operatingY power adjusted as specified in paragraph
Test Conditions" of the appropriate FAA Operate the equipment at maximum duty 9.1a. Determine compliance with the appll-
airborne electronic equipment Minimum cycle for a period of 15 minutes, beginning cable standards of paragraph 3.0, "Minimum
Performance Standards. with "ON" cycle in the case of equipment Performance Standards under Environmental

d. Repeat the procedures specified in para- designed for intermittent duty service, with Test Conditions," of the appropriate PAA
graphs 7.1 a., b., and e., with the vibratory the voltage and frequency of the primary airborne electronic equipment Minimum
motion applied in a direction parallel to Performance Standards during this 30-

minute period.
the lateral axis of the equipment. 6 Optionally, the tests specified in para- Adjust the primary power input as

e. Repeat the procedures specified in para- graphs 7.1 a., b., c., d., e., and I., may be corn- e.
graphs 7.1 a., b., and c., with the vibratory bined, if desired, with a total sweep time of follows:
motion applied in a direction parallel to the from 2 to 6 minutes and a total time of 180 (1) In the case of equipment designed to
vertical axis of the equipment, minutes, operate from a d.c. power source, adjust the

7 The purpose of this test is to determine
, Optionally, vibratory motion may be first certain performance characteristics of the s If desired, this rats may, if necessary, be

applied to any axis of the equipment, i.e., equipment at various temperatures between reduced to zero to permit measurements to
lateral, vertical or longitudinal. Any so- the Operating LoW Temperature and the Ex- be taken.
quenee thereafter is permissible, tended-time Operation High Temperature 0 If desired, this rate may, if necessary, be

Either a linear or logarithmic sweep specified in the applicable Category of reduced to zero to permit measurements to
(scan) may be Used. Table 1. be taken.
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primary power voltage to 90 percent of the NOT_: For the purposes of this test, equip- plicable standards of paragraph 3.0 °'Mini-
design voltage, merit which derives a.e. power from an in- mum Performance Standards Under Environ-

(2) In the case of equipment designed to vertor provided exclusively for the equipment mental Test Conditions" of the appropriate
operate from a_c. primary power sources of shall be considered as d.c. operated. FAA Airborne Electronic Equipment Mini-
essentially constant frequency, such as 400 mum Performance Standards. When oon-
c.p.s., adjust the primary power voltage to 90 10.0 Con_ted Voltage Tran_4ent Test. ducting this test, all equipment intercon-
percent of the design voltage and the ire- 10.I Intermttten;t Transients. With the necting cables and RF transmission lines
quency to no higher than 95 percent of equipment operating at its normal input shall be in accordance with the manufac-
design frequency. The crest factor shall be voltage(s), apply to each of the d.c. primary turer's installation wiring diagram and shall
1.4 ±10 percent, input power leads a series of positive and use shielded or twisted wires only where

(3) In the case of equipment designed negative voltage transients having the char- specified. Where no length of interconnect-
to operate from a.c. primary power sources acteristlcs (amplitude and wave form) ap- ing cables is specified, the cables shall be
of variable frequency, such as 300 to 1,000 propriate to the applicable normal d.c. input at least five (5) feet long. Any inputs or
c.p.s., adjust the primary power voltage to voltages specified in Figure 1, for a period of outputs from or to other equipment(s) nor-
90 percent of design voltage and the fro- at least ten (10) seconds and at a rate of really associated with the equipment under
quency to the lowest for which the equipment not less than two (2) transients per second, test shall be adequately simulated.
is designed. The crest factor shall be 1.4 Immediately after the 10-second period, 12.0 Audio Frequency Magnetic Field
±10 percent, determine compliance with the applicable Susceptibility Test.

standards of paragraph 3.0, "Minimum Per- 12.1 Categories o] Equipment. For the
NOTE: For the purposes of this test, equip- formance standards under Environmental purpose of this test, equipment is catego-

ment which derives a.c. power from an in- Test Conditions," of the appropriate FAA rlzed as follows:
verier provided exclusively for the equipment Airborne Electronic Equipment Minimum Category A--Equipment which is intended
shall be considered as d.c. operated. Performance Standards. The positive and for installation in an aircraft whlch has an

d. Operate the equipment at maximum negative transients should be developed, a.c. power source having a r_ting of 250 VA
duty cycle for a period of 30 minutes with applied and monitored in a manner simllar (volt-amperes) or greater.
the primary power adjusted as specified in to that shown In Figures 2 and 3. Category B--Equipment which is intended
paragraph 9.1c. Determine compliance with 10.2 Repetitive Transients. With the for installation in an aircraft which has an
the applicable standards of paragraph 3.0 equipment operating at Its normal input vol- a.c. power source having a rating of less than
"Minimum Performance Standards under tags(s), apply to each of the d.c. primary 250 VA, or which has no a.c. power source
Environmental Test Conditions" of the ap- input power leads a series of positive voltage whatever.
propriate FAA airborne electronic equipment transients having the characteristics (ampll- 12.2 Test Procedure.
Minimum Performance Standards during tude and wave form) appropriate to the ap- Category A--Expose the equipment under
this 30-minute period, pUcable normal d.c. Input voltages specified test to art audio frequency magnetic field

9.2 Low Voltage Test. in Figure 1 at a rate of not less than two (2) which is generated by a 400 c.p.s, current
a. A.C. and D.C. Equipments. Operate the transients per second and, simultaneously, of at least 20 amperes (r.m_.) flowing in a

equipment at maximum duty cycle for ape- determine compliance with the applicable straight wire radiator, which is within 12
riod of at least 30 minutes at an Input power standards of paragraph 3.0, "Minimum Per- inches of the periphery of the unit of equip-
voltage(s) 80 Percent of standard test volt- formance Standards under Environmental merit under tes_ and determine compliance
age(s) In the cast of d.c. equipment, or 87_ Test Conditions" of the appropriate FAA with the applicable standards of paragraph
percent of standard test voltage(s) in the Airborne Electronic Equipment Minimum 3.0 "Minimum Performance Standards Under
age(s) In the case of d.c. equipment, or 87½ Performance Standards. The positive voltage Environmental Test Conditions" of the al>-
determine compliance with the applicable transients should be developed, applied and proprlate FAA Airborne Electronic Equip-
standards of paragraph 3.0, "Minimum Per- monitored in a manner similar to that shown merit Minimum Performance Standards.
formance Standards under Environmental in Figure 2._ During this test, the radiator shall be so
Test Conditions," of the appropriate FAA 11.0 Conducted Audio-Frequency Suscep- oriented with respect to each external surface
Airborne Electronic Minimum Performance tibility Test. of each unit as to cause maximum Inter-
Standards. 11.1 D.C. Input Power Leads. Apply a ferenee. The length of the radiator shall be

b. D.C. Equipments. sine wave audio frequency signal In series such that it extends a distance of at least
(I) With the equipment operating, de- with each ungrounded d.c. input power lead. 2 feet (laterally) beyond the exposed surface

crease the input power voltage(s) from 80 While varying the audio frequency of the ap- of the unit _dcr test. The leads s_tpplying
percent of standard test voltage(s) to 50 per- plied signal between 200 and 20,000 cycles current to the radiator shall be routed at
cent of standard test voltage(s) at a rate not per second, maintain the r,m_. amplitude of least 2 feet away from any part of the unit
greater than 2 percent of the standard test this signal at not less than 5 percent of the under test and from the radiator Itself. All
voltage(s) per minute and continue operat- nominal d.c. input voltage and determine units of the equipment under test shall be
lng the equipment for a period of at least I0 compliance with the applicable standards of Individually tested.
minutes at the 50 percent input power level, paragraph 3.0, "Minimum Performance Category B--NO test of Category B equip-
With the equipment still operating, adjust Standards Under Environmental Test Condi- merit is required.
the input power voltage(s) to 100 percent of tions" of the appropriate FAA Airborne Elec- 13.0 Radio Frequency Suacept_bility Test
standard test voltage(s) and determine com- trouic Equipment Minimum Performance (Radiafed and Conducted). For the pur-
pliance with the applicable standards of Standards. When conducting this test, all poses of this test, _sequipment is categorized
paragraph 3.0, "Minimum Performance equipment interconnecting cables and RF as follows:
6tandards under Environmental Test Condi- transmission lines shall be in accordance Category A--Equipmen, t which is intended
lions," of the appropriate FAA Airborne with the manufacturer's Installation wiring for Installation In aircraft having a Maxi-
Electronic Minimum Performance Stand- diagram and shall use shielded or twisted mum Weight of more than 12,500 pounds.
ards._ wires only where specified. Where no length C_tegory B--Equipment which is intended

(2) With the equipment operating, reduce of interconnecting cables is specified, the for installation in aircraft having a Maxl-
the input power voltage(s) from 100 percent cables shall be at least five (5) feet long. Any mum Weight of 12,500 pounds, or less.
to 50 percent of standard test voltage(s) and inputs or outputs from or to other equip- 13.1 General t_equireme_ts.
continue the reduction of the Input power ment(s) normally associated with the equip- (a) The equipmen_ under test shall be set
voltage(s) from the 50 percent level to zero ment under test shall be adequately simu- up on a ground plane and operated in ac-
input voltage(s) at a rate not greater than lated.
2 percent of the standard test voltage(s) per cordance with the following criteria:
minute. Determine compliance wlth the ap- 11.2 A.C. Input Power Leads. Apply a (1) Ground Plane.--A copper or brass
plicable standards of paragraph 3.0, "Mini- sine wave audio frequency signal in series ground plane, 0.01 inch thick minimum for
mum Performance Standards under Environ- with each ungrounded a.c. input power lead. copper, 0.02_ inch thick minimum for brass,
mental Test Conditions," of the appropriate With the frequency of this signal successive- 12-square feet or more in area with a mini-
EAA Airborne Electronic Minimum Perform- ly adjusted to the second harmonic of the mum width of 30 inches, shall be used. In
ance Standards. _1 a.c. power frequency and to each next higher all oases where a shielded room is employed,

order harmonic up to 9,000 cycles, maintain the ground plane shall .be bonded to the
The purpose of this test is to determine the r.m.s, amplitude of this signal at not less shielded room at intervals no greater than

those conditions resulting from decreased than 5 percent of the nominal a.c. input volt- 3 feet, and at both ends of the ground plane.
voltage(s) (such as relay chatter), the age and determine compliance with the ap-
presence or continuation of which would con-
tribute to malfunctioning of the equipment ,n See "Introduction" of Appendix A for
at standard test voltage(s). _ This test applies to equipment designed information on the relationship between the

n The purpose of this test is to determine to utilize d.c. primary power which is fur- emission of spurious radio frequency energy
whether the reduction of the input power nished by the aircraft's electrical system, from electrical and electronic equlpmen_
voltage(s) from standard test voltage(s) to Equipment designed to operate solely on a.e. installed in an aircraft and the levels of
zero input voltage(s) produces evidence, ex- primary power need not be subjected to radio frequency susceptibility signals used i.n
t_rnal to the equipment, of smoke or fire. this test. this test procedure.

- 10 -
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(2) Shock and Vibration Isolatoss.--The urements which use a resonate dipole anten- across the 50 ohm signal generator output
equipment under test shall be secured to na shall have the dipole positioned parallel when no load is connected to the signal
mounting bases incorporating shock or el- with the edge of the ground plane. The di- generator. All equipment interconnecting
lYr_tlon isolators, if such mounting beses are pole antenna shall be centered 12 inches _ 1 cables shall have 4 feet of their length
specified by the equipment manufacturer, inch above the level of the ground plane. The bundled together and supported 2 inches
The bonding straps furnished with the rod or the dipole antenna shall be located at above the ground plane, as shown inFigure 8.
mounting base shall be counseled to the the distance from the equipment under test 13_3 Radiated Ra_to Frequency Su_eel_%i-
ground plane. Where mounting beses do specified in Figures 6 and 7. When the dl- bil_ty TesL Expose the equipment under test
not incorporate bonding straps, bonding mensions of the dipole antenna become to a radio frequency field, the levels of which
straps shall not be used in the test setup, smaller than the test layout, the antenna (versus frequency) are specified in Figures

(3) Bonding.---Only the provisions l_nclud- shall be moved parallel to the edge of the 11 and 12 for Catagory A and Catagory B in-
ed in the design of the equipment and specl- ground plane to keep its sensitive elements stallations, respectively. The voltages spec-
fled in the installation instructions shall be adjacent to the point of maximum radiation, lfled in Figures 11 and 12 are .those existing
used to bond units, such as equipment case At frequencies from 25 up to and including 35 across the radiating antenna terminals. The
and mount, together or to the ground plane, megacycles, the measurements shall be taken test signal shall be modulated 30 percent at
Where bonding straps are required to corn- with the 'dipole antenna adjusted to res- 1,000 c.p.s. The type of radiating antenna
plete the test setup they shall have a length onance at 35 megacycles. The dipole an- to be employed is related to the frequency of
not greater than 5 times the width, shall tenna shall be adjusted to resonance at all the test signal as follows:
have a minimum thickness of 0.025 Inch, and frequencies above 35 megacycles. In screen
shall be copper or brass metal straps, not room tests, the antennas shall be at least Frequency Type ol anten_90 kc. to 25 mc ..... 41 inch rod antenna.
braid. Connections made with such bond 1 foot away from any wall.
straps shall have clean metal-to-metal 13.2 CoTzducted Radio Frequency S_ccp- 25 me. to 35 mc .... Dipole antenna adjustedto resonance at 85 me.
oontact. %ibiZity Test. With the equipment under test 35 me. to 1,000 me_. Dipole antenna adjusted

(4) External Ground Termifial.--When an arranged in a manner similar to that shown to resonance at test
external terminal is available for a ground In Figure 8 apply through the powerllne
connection on the equl.pment under test, this stabilization network an RF signal modu- frequency.
terminal shall be connected to the ground lated 30 percent at 1,000 c.p.s, between each Care should be taken to use matching net-
plane ff the terminal is normally grounded ungrounded primary Input power lead and works when required. The equipment under
in the lustall_tlon. If the Installation con- ground. Determine compliance with the ap- test, the radiating antenna and the line sta-
ditlons are unknown, the terminal shall not pllcable standards of paragraph 3.0 "Mini- bllization networks shall be arranged in ac-
be grounded, mum Performance Standards under Environ- cordance with Figure 6, when using the rod

(5) interconnecting Cables.--All equip- mental Test Conditions" of the appropriate antenna, and Figure 7, when using the dipole
ment interconnecting c_bles and RF trans- FAA Airborne Electronic Equipment Mini-
misslon lines shall be In accordance with the mum Performance Standards when the signal antenna. During this test, determine corn-
manufacturer's installation wiring diagram level is varied (versus frequency) over the pllance with the applicable standards of
and shall use shielded or twisted wires only range specified in Figure 9 or Figure 10 for paragraph 3.0 "Minimum Performance Stand-
where specified. Where no length of inter- Category A and Category B installations, re- ards under Environmental Test Conditions"
conneotlng cables is specified, the cables spectively. The output impedance of the of the appropriate FAA Airborne Electronic
shall be at least five (5) feet long. Any in- signal generator shall be 50 ohms. The volt- Equipment Minimum Performance Stand-
puts or outputs from or to other equipment ages specified shall be those which exist ards.
associated with the equipment under te_t
shall be adequately simulated.

(6) Dummy Antennas.--The dummy an-
tenn_ shall have electrical characteristics _BquIlq_Cr LI

Which closely simulate those of the normal I_II_R TBST[_ _ I Jantenna, and should be shielded. It shall _] t_Wr_ _URCR
oontain electrical components which are used _ c_ J-
i_ the normal antenna (such as filters, crys- "l-
tal diodes, synchros, motors, etc.). COAXIAL

b. Test instruments shall be set up and TERHINAL
operated in accordance with the following FOR
criteria: SIGNAL

(1) Bondlng.--Interference meters used for GSNERAT('I _measuremer_t during the "conducted" test
shall not be bonded to the ground plane ex- Jtl
cept through the interconnecting coextal

cable. The oounterpoise on rod antennas GIt0UND _]_ t-_ GROUt_
shall be bonded to the ground plane with a •
strap of such leng_ch that the rod antenna

oan be positioned correctly. The strap shall Fmuzn 4.--Powerllnest_billzsti0n networkschematlcdiagram.be as Wide as the oounterl_)ise.
(2) Powerllne Stabilization Network.--One

stabilization network shall be inserted in _NCLOSURE DATA: 14 GAGE(B & S) ALUMINUM SUGGESTEDSIZE 9_ IN. BY4 BY 4 IN.
each ungrounded primary input power lead _FORMDATA: _ IN. LENGTHj 3 IN. DIA (OD)_.125 IN, WALLDRILL _ IN, HOLE _6 I_/. FR0_
of the equipment under test. The network EACH END.
enclosure shall be bonded to the ground COIL DATA: LI=5 MICROHENRIES, 13 T_dRNS SINGLE LAYER, 4 IN. WINDING LENGTH,
plane. The network shallbe constructed in WiRE DATA: AWG 6,600VOLT, .310IN. DIA (OD).(FOR 50AMPERE NETWORK:)
accordance With Figure 4. The input Ira- CAPACITOR: CI SHALL BE MOUNTED ON 1 IN.INSULATING BLOCK ABOVE GROUND,
pedance characteristicsof the stabilization CAPACITOR DATA: CI=.I UF, 600-VOLTDC, BATHTUB.
network are shown in Figure 5. C2=I UF, 600-VOLT DC, BATHTUB, SINGLE TERMINAL CASE MOUNTED ON

GROUND.
(3) Antenna Orientation and PosLtionlng RESISTOR DATA: RI=5,000-OHM,5-WATT CARBON.

in Shielded Enclosures.--The rod or dipole I.Thevaluesgivenforthecomponentpartsofthenetworkarenom;nal..Hegardlcssoftheconstruct[osordev{_t[oll
antenna shall be located as shown in Figures fromnominalvalues, the networkmust have an impedancewithin 20 percentof that given in Figor05,
6 or 7. The rod antenna shall be so placed 2. Connectingleadsto condensersandresistorsshould be J_ ncarl),aspossible to zero length.
that the antenna is in a vertical position. 3. Networksmay also be constructedhavinga 1-ohmserle_resistor betweenthe llneandcapacltorC2. TI_s 1-ohm
The rod antenna shall be located at the point resistorshall be made up fromten 10-ohm,l-watt compositionresistors.
where maximum radiation pickup is obtained ¢ The data given in this figureis suitablefor the constructionof 50-amperenetworks. Other current-carry|ngse__orks may be co,intrustedby changingthe wiresize given for the coil and the size of the over-allcnclos_xe.
when it ismoved along a lineparallelwith & The 50-ohmtransmissionlineshouldbeextendedwithinth_e_closurerightup tothelocationwh_reitcosneet_
the edge of the ground plane. Those meas- _vith capacitorCl.
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14.0 E_plo_on Test. duplicating the normal load in respect to not found to be explosive, the test shall be
14.1 Applicatto_ and Conditions ot Test. torque, voltage, current, inductive reactance, considered void and the entire procedure
a. Application and Categories of Equip- etc. In all instances, it is preferable to ol_ repeated.

ment. erate the equipment as it normally functions b. Procedure II. This procedure is de-
(1) It is recognized that installation prac- in the system during service use. signed to determine the flame and explosion

tices in civil aircraft and in many nonclvil (2) Test Procedure. The test shall be arresting characteristics of equipment cases
transport aircraft no_mally do not require conduc_l at test altitudes of ground level which are designed to prevent the propaga-
the installation of equipment in locations to 5,000 feet, 20,000 feet, and 40,000 feet, tion of internal case explosiom_=
where an explosive atmosphere may exist in except that the highest test altitude shall (1) Preparation for Test.
the course of normal aircraft operations, not exceed the design requirement of the (a) The case, with the equipment in posl-
For such installations, the Explosion Test is equipment, tion within, shall be installed in the explo-
not applicable and the equipment is desig- (6) The test chamber shall be sealed and sion chamber. Testing shall be accom-
hated as Category "X" equipment, the ambient temperature within shall be plished without consideration of the equip-

J (2) It is also recoghlzed that, in special ralsed to _-71±3 ° C., or to the maximum ment operating characteristics; accordingly,
_ppllcations and in special purpose aircraft, temperature for which the equipment is de- the equipment need not be operated. Ade-
equipment may be installed in locations signed to operate (if lower than _/1° C.). The quata circulation of the explosive mixture
where an explosive atmosphere may exist in temperature of the test item and the chain- throughout the case shall be provided by
the course of normal aircraft operations, bar walls shall be permitted to rise to within optional means.

• For these installations, the Explosion Test 11" C. of that of the chamber ambient air, (b) If it is necessary to drill the case for
is applicable and the equipment is designated prior to introduction of the explosive mix- insertion of a hose from a blower, adequate
as Category "E" equipment, ture. precaution shall be taken to prevent lgnltlon

b. Apparatus. The test chamber shall be (_) The internal test chamber pressure of the explosive mixture by backflre or release
a type capable of providing the test environ- shall be reduced sufficiently to simulate an of pressure through the supply hose. The
meat. A suitable test chamber is described altitude approximately 10,000 feet above the case volume shall not be altered by more
in Military Specification MIL-C-9435. desired test altitude. The quantity of fuel, than ±5 percent by any modification to fa-

c. Fuel. The fuel used shall be 100/130 as determined from Figure 13 shall be in- eilitate the introduction of explosive vapor.
octane gasoline, troduced into the chamber. A time of 3± 1 (c) A positive means of Igniting the ex-

d. Failure Criteria. If the equipment minutes shall be allowed for the lntroduc- plosive mixture within the case shall be pro-
causes explosion at any of the test altitudes, tlon and vaporization of the fuel. Air shall vided. The case may be drilled and tapped
it shall be consLdered to have failed to pass be admitted into the chamber until a simu- for the spark plug or the spark plug may be
the test and no further trials need be at- lated altitude of 5,000 feet above the test mounted internally.
tempted, altitude is attained. (2) Test Procedure. The test shall be ac-

e. Applicability Exceptions. Sealed equip- (v) Operation of the eqnllYment shall then complished as follows:
meat, connecting wires, and cables shall be be commenced, all making and breaking elee- (a) The chamber shall be sealed and the
considered explosion-proof and require no trlcal contacts being actuated. H high tern- internal pressure reduced sufficiently to sire-
test. perature components are present, a warmup ulate an altitude between local ground level

I- General Conditions. time of 15 minutes shall be permitted. If and 5,000 feet. The ambient chamber tern-
(1) When necssary, large items of elec- no explosion results, air shall be admitted perature shall be at least 25" C. An explo-

trlcal equipment, such as motors, large relays, into the chamber so as to steadily reduce the sire mixture shall be obtained within the
etc., shall be prepared for explosion-proof altitude below the desired test altitude to an test chamber. (See paragraph 14.26.(2) (b).
testing by drilllng and tapping openings in elevation 5,000 feet below that altitude. The (b) The internal case ignition source shall
the case for inlet and outlet connections to operation of the equipment shall be con- he energized, in order to cause an explosion
the fuel vapor air mixture circulating system tlnuous throughout this period of altitude within the case. The occurrence of. an explo-
and for mounting a spark plug. The spark reduction and all making and breaking elec- slon within the case may be detected by use
plug is _ only for igniting the vapor air trical contacts shall be operated as frequently of a thermocouple Inserted in the case and
mixture in the equipment to insure the as possible, connected to a sensitive galvanometer out-
presence of an explosive mixture inside the (d) If by the time the simulated altitude side the test chamber. If ignition of the
equipment on test. Small items of equip- has been reduced to 5,000 feet below the test mixture within the case does not occur ira-
meat such as switches, circuit breakers, etc., altitude, no explosion has occurred as a re- mediately, the test shall he considered void
shall not be drilled and tapped for mounting sifit of operation of the equipment, the 10o- and shall be repeated with a new explosive
a _park plug when it is not practicable, tentlal explosiveness of the air-vapor mix- charge.

(2) When the explosion-proof test of para- ture shall be verified by attempting to ignite
graph 14.2a.(2) is being performed, dust or the mixture with the igniter furnished with _ See additional test procedure under para-
other auxiliary covers not intended to be the chamber. If the air-vapor mixture is graph 14.2a.
explosion-proof may be removed or loosened
to facilitate penetration of the explosive
mixture. °

14.2 Test Procedures. _I_U 1:3
6. Procedure I. This procedure is designed

to determine the explosion producing char- Appr_te _uantLty o_ 100/130 0ctame Aviation _solLz_
acteristLce of equipment not provided with $0 :e_lred _: ©ubt¢£ovt o£ tar _or opt£_l ]_q31oa_.oa.
cases designed to prevent flame or explosion _ )_Y_ The _nt _£ £uet vL2_.,_ _tb _/.eut
propagation. _4 _ _u_tr, chain/barte_ature# £ueJ.

(1) Preparation for Test. temperature and attOSl_herLcpreuufe, The
(a) The equipment shall be installed in _ volu_ oc_pLed I_r the equl_nt rest

the test clm mber in such a manner that subtracted _o_ tl_ volume o£ the _lumbee
normal electrical operation is posslble and _ 40 _ _0 dctcr_Les the qu_at_,t¥ o_ £uel _u_:ed,
that mechanical controls may be operated \through the pressure seals from the exterior
of the chamber. All external covers of the

equipment shall be removed or opened to _insure adeqnata circulation of the explosive _0 \mixture. Large equipment, comprising mul-
tiple units, may be tested one or more unite
at a time by extending electrical couneetions _
through the cable port to units located ex- \

ternally. 30(b) The equipment shall be operated to
determine that it is functioning properly and
to observe the location of any sparking or
high temperature components whlcl_ may
constitute potential explosion hazard_. 10

(c) Mechanical loads on drive assemblies
and servomechanical and electrical loads on
switches and relays may be simulated when

necessary, if proper precaution is given to 0

_' See additional tsst procedure under para-
graph 14.2b. Nma
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(c) At least five internal case explceloDs wiring. This requirement includes, but is (1) Dummy An_ennas.--The dummy an-
shall be accomplished at the test altitude not limited to, oscillator radiation, other tenna shall have electrical characteristics
selected. If the case being tested is small spurious emanations and broadband inter- which closely simulate those of the normal
(not in excess of one-fiftieth of the test ference. This does not inclUde radiation antenna, and should be shielded. It shall
chamber volume) and ff the reaction within emanating frown antennas or, in the ease of contain electrical components which are
the case upon Ignition is of an explosive ha- transmitters, any radiation on the selected used in the normal antenna (such as filters,
ture without continued burning of the mix- frequency ±50 percent of the band of fre- crystal diodes, synchros, motors, etc.).
ture as it circulates into the case, more than quencles between adjacent channels. (2) Test Instruments shall be set up and

one internal case explosion but not more NOT_: The emission of spurious radio- operated in accordance with the followingcriteria:
than five may be produced without recharg- frequency energy from the equipment result-
lng the entire chamber. Ample time must lng from manual operation of switches, but (a) Bondlng.--Interference meters used
be allowed between internal ease explosions not including any electrical or electro- for measurement during the "conducted"
for replacement of burnt gases with a fresh mechanical operations resulting from man- test shall not be bonded to the ground plane ".
explosive mixture within the case. If the ual operation of switches, may exceed the except through the interconnecting coaxial
internal case explosions produced did not limits stated in paragraphs 1.0b. and 1.0c. cable. The .counterpoise on rod antennas
cause a main chamber explosion, the explo- if its duration does not exceed one second, shall be bonded to the ground plane with a
slveness of the_fuel-alr mixture in the main strap of such length that the rod antenna
chamber shall be verified. If the air-vapor 2.0 Test Procecture. can be positioned correctly. The strap shall
mixture in the main chamber is not found a. Equipment Required. be as wide as the counterpoise.
to be explosive, the test shall be considered (1) Interference measuring instrument.-- (b) Powerline Stabilization Network.-
void and the entire procedure repeated, using Empire Devices Model NF-105 (including One stabilization network shall be inserted
an explosive mixture, heads and antennas), or equivalent, in each ungrounded primary input power

(2) Line stabilization networks that meet lead of the equipment under test. The nct-
APPENDIX A the requirements of paragraph 2.b.(2)(b). work enclosure shall be bonded to the

STANDARDSON ZMISSXON OF sl_n_ovs RADIO b. General Requirements. ground plane. The network shall be made
FaZQUZNCYm_RGY (CONDUCTIDaND eADLaT_ (1) The equipment under test shall be set in accordance with Figure 14. The input
INT_aF_NCZ) AND AesoCIA_D TEST PROCE- up on a ground plane and operated in ac- impedance characteristics of the stabillza-
DUrum cordance with the following criteria: tion network are shown In Figure 15.

(a) Ground Plane.--A copper or brass (c) Antenna Orientation and Positioning
The problem of describing the gross radio ground plane, 0.01 inch thick mt=tmllm for in Shielded Enelosures.--The rod or dipole

frequency interference environ_nent (RF copper, 0.025 inch thick minimum for brass, antenna shall be located as shown in Figures
Conducted and Radiated SusceptibiLity Test) 12-square feet or more in area with a mini- 25 or 26. The rod antenna shall be so
in an aircraft is inseparably related to the mum width of 30 inches, shall be used. In placed that the antenna is in a vertical
delineation of the maximum level of spurious all cases where a shielded room is employed, position. The rod antenna shall be located
radio frequency energy that any one elec- the ground plane shall be bonded to the at the point where maximum radiation plck-
trical or electronic equipment in that air- shielded room at intervals no greater than up Is obtained when it is moved along a line
craft will emit. It is concluded, therefore, 3 feet and at both ends of the ground plane, parallel with the edge of the ground plane.
that ff the foregoing RF Conducted and (b) Shock and Vibration Isolators.--The Those measurements which use a resonant
Radiated Susceptibility Tests are to achieve equipment under test shall be secured to dipole antenna shall have the dipole posi-
their intended purposes, a compatible stand- mounting bases incorporating shock or vi- tfoned parallel with the edge of the ground
ard on the maximum permissible level of bratlon isolators, if such mounting bases are plane. The antenna shall be centered 12
spurious emission of radio frequency energy specified by the manufacturer. The bond- inches ± 1 inch above the level of the ground
from any one electrical or electronic equip- lng straps furnished with the mounting plane. The rod or the dipole antenna shall be
ment in an aircraft must be applied to that base shall be connected to the ground plane, located at the distance from the equipment
equipment. Where mounting bases do not incorporate under test specified In Figures 25 or 26.

Accordingly, one of the following stand- bonding straps, bonding straps shall not be When the dimensions of the dipole antenna
ards (and associated test procedure), as ap- used in the test setup, become smaller than the test layout, the
proprlate for the maximum weight of the (c) Bombing.--Only the provisions in- antenna shall be moved parallel to the edge
aircraft in which the electrical/electronic eluded In the design of the equipment and of the ground plane to keep its sensitive ele-
equipment is intended to be installed must specified in the installation instructions ments adjacent to the point of maximum
be applied to each unit of equipment incor- shall be used to bond units, such as equlp-
porated In such installation: ment case and mount, together or to the radiation. At frequencies from 25 up to and

1.0 Sta_rcL_ on Em_sion ol S_rto_ ground plane. Where bonding straps are Including 35 megacycles, the measurements
Radio Frequency Energy. required to complete the test setup they shall be taken with the dipole antenna ad-

a. Categories of Equipment. shall have a length not greater than 5 Justed to resonance at 35 megacycles. The
Category A--Equipment intended for in- times the width, shall have a minimum dipole antenna shall be adjusted to reso-

stallatlon in aircraft having a Maximum thickness of Q.025 inch, and shall be copper nance at all frequencies above 35 megacycles.
Weight of more than 12,500 pounds, or brass metal straps, not braid. Connec- In screen room tests, the antennas shall be

Category B--Equipment intended for in- tlons made with such bond straps shall have at least 1 foot away from any wall.
stallatlon in aircraft having a Maximum clean metal-to-metalContact, c. Detailed Procedure.
Weight of 12,500 pounds, or less. (d) External Ground TerminaL--When an (I) Conducted Interference.

b. Conducted RF Interference. Radio in- external terminal is available for a ground
terference voltages generated by the equip- connection on the equipment under test, (a) Set up equipment in accordance with
ment within the frequency ranges and in this terminal shall be connected to the Figure 9.4.
excess of the values shown in Figures 16, ground plane if the terminal is normally (b) Search the frequency range specified
17, 18, and 19 for Categories A and B, respec- grounded in the installation. If the in- for the applicable category for each equlp-
tively, shall not appear on any power line stallation conditions are unknown, the ter- ment configuration required.
normally connected to an aircraft bus or minal shall not be grounded. (2) Radiated Interference.
other equipment. (e) Interconnecting Cablee.--All equip- (a) Set up the equipment in accordance

c. Radiated RF Interference. Radiated ment interconnecting cables and RF trans- with Figure 25.
interference fields generated by the equip- mission lines shall be in accordance with the (b) Search the frequency range specified

manufacturer's installation wiring diagram in the applicable category for each equip-
ment within the frequency ranges and in and shall use shielded or twisted wires only ment configuration required.
.excess of the values shown in Figures 20, where specified. Where no length of inter-
21, 22, and 23 for Categories A and B, re- connecting cables is specified, the cables (c) Set up the equipment in accordance
spectively, shall not be radiated from any shall be at least five (5) feet long. Any with Figure 26.
unit, cable (including, but not limited to, inputs or outputs from or to other equip- (d) Search the frequency range specified
control, pulse, l-f, video, antenna tran_mts- merits associated with the equipment under for the applicable category for each equip-
sion and power cables) or Interconnecting test shall be adequately simulated, ment configuration required.
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]Fxatmz 14.--Powerline stabilization network schematic diagram.

]ENCLOSURE DATA: 14 GAGE (B & S) ALUMINUM SUGGESTED SIZE 9_ IN. BY 4 BY 4 IN.
_FORM DATA: 5_ IN. LENGTH, 3 IN. DIA (OD), .125 IN. WALL DRILL _ IN. HOLE _j IN. FRO/_

EACH END.
COIL DATA: LI=5 MICROHENRIES, 13 TURNS SINGLE LAYER, 4 IN. WINDING LENGTH.
_[HE DATA: AWG 6, 600 VOLT, .310 IN, DIA (OD). (FOB. 50-AMPERE NETWORK.)
CAPACITOR: C! SHALL BE MOUNTED ON 1 IN. INSULATING BLOCK ABOVE GROUND.
CAPACITOR DATA: C1=.I UF, 600,VOLT DC, BATHTUB.

C2=1 UF, 600-VOLT DC, BATHTUB, SINGLE TERMINAL CASE MOUNTED ON"
GROUND.

_[tESISTOH DATA: R_=5,000-OHM, 5-WATT CARBON.
|. _he values given for the component parts of the network are nominal. Regardless of the construction or deviation

from nominal values, the network must have an im_cdance within 20 percent of that given in Figure 15.
2. Connecting leads to condensers and resistors should be as nearly as possible to zero length.
3. Networks may also be constructed having a l-ohm series resistor between the line and capacitor C2. This 1-ohm

_realstor _hal_ be made up from ten 10-ohmp l-watt, composition resistors.
4. The data given in this figure is suitable for the construction of 50-ampere networks. Other current-carrylng

networks may be constructed'by changing the wire size given /or the coil and the size of the over-all enelc_ureo
6. The 50-ohm transmission line should be extended within the enclosure right up to the |ocarina where it conucct_

with eapacitm' CI.
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lh_|t8 of ]3qu|_nt lh_ler Test

• Interconnecting Cables to be bundled for
at least four (4) feet and supported not

less than 21' above ground plane

Ibwet

/ "Ground ]Plane
/

I_GURE 2a.---Ar_e_-gement of equipment for conducted RF interference teSto
lh_tm d Ik_| _nt UmdecTest

Cabhe to /_ /

x..,w_
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FZOURP.25--Loca.on of rod antenna and arrangement of eauipment.
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FIGUre. 26---Location of dipole antenna and arrangement of equipment.
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