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Part 37

,-"........ _ _ In selectLugthe'ISM_ propa_ed_ qutrement to an operator_ _ntnolagni
Title 14--Aeronautics and Space there existed no proposal to amend Part'Pull, the FAA has concluded an agree- 91 to include such a requirement. An-

_CHAPTERl--FEDERAL AVIATION ADMIN- ment whereby Tull has agreed to grant other commentator, while a_reeing with :
| ISTRATION, DEPARTMENT OF TRANS- royalty-free licenses in their technical the proposed TSO. objec_d to any re-

PORTATION data for the manufacture, sale, and use qulrement that equipment to be u_,;ed ir_
[Docket No. 15264; Amdt.No. 37--41] of the "lull system only within the United Part 91 operations be TSO-approved.

States, its territories and possessions, the The standards set forth in the TSO being
: PART 37_TECHNICAL STANDARD District of Columbia, Puerto Rico, and adopted are mandatory only for equip-
! ORDER AUTHORIZATIONS the Canal Zone. Licensees of the tech- ment manufacturers who wish to ob_in

Airborne lnterimStandard Microwave nical data only will be required to TSO authorizations covering airborne
Landing System Converter Equipment indemnify purcha._ers and usem of ISMLS converter equipment and are not

The purpose of this amendment to equipment manufactured by the licensee directed to persons who in.stall or use
Part 37 of the Federal Aviation Re_,ula- front this data against liability from the equipment. Purthermore, while TSOs
tions is to add a new Technical Standard patent infringement arising from the often cover equipment used by air car-
Order (TSO) for airborne interim stand- manufacture or sale of the ISMI._. The riers, TSOs are also issued, where neces-
ard microwave landing system (ISMLS) data will be available to licensees from., sary, for equipment that may be used by
converter equipment (TSO-C93) that, Tall for the cost of reproduction and other operators, as is the case with air-
prescribes the standards that must be handling. TuN has further agreed with borne ISMLS converter equii_ment.
met in order for a manufacturer to iden- the FAA to grant, on reasonable terms, A number of commentators expressed
t£fy equipment with the applicable TSO nonexclusive licenses for the manufac- concern with respect to the proper op- "
designation, tare, use and sale of the ISM:LS equip- eration of VHF/UHF ILS receiving =

On December 22, 1972, the Federal ment claimed to be covered by patents, equipment after the installation of air-
Aviation Administrati,n published in within the United States, its territorie_ borne ISMLS converter equipment meet-
the I_DERAL REGIS_I_ t37 FR 28311) an and possessions, the Distr_.ct of Columbia, Lug the proposed TSO standards. One of
invitation for comments on a policy Puerto Rico, and theCanalZone, these commentators recommended :hat

c statement concerning the development NoTg.----Coptes of these agreements are the proposed TSO be revised to cover ther
of a non-federal low approach landing contained in Docket No. 14120 and axe avail- combined VHF/UHF ILS--IS_ILS system.

_, system. That system, described as an in- able to Interested persons upon request tc Another commentator suggested that the
: terim standard microwave landing sys- the Federal Aviation Administration, Office proposed TSO or TSO-C34c or TSO-

tern (ISMLS), was selected by the FAA or the Cbief Counsel, Attention: Rules C36c, contained in §§ 37.160 and 37.161,
Docket, AGC-24, 800 Independence Avenue, that specify TSO standards for ILS re-for "* * * use at locat!gns where a VI-IF/ sw., Wa.shlngton, D.C. 20591.

UHF ILS will not perform in an effective ceiving equipment, be revised to cover the
manner, or where the needs for low ap- Converter equipment that are the sub- modifications necessary for the installa-
proach service would be better served by ject of this amendment are covered by tion of the airborne ISM:LS converter
the use of the ISMLS." In determining these agreements, equipment.

given location, the invitation for corn- scope, coverage, or validity of the patents of VI_/UHF _ recei_%ug equipment
ments stated that "* * * full consider- claimed by Tull for its system, nor on may be necessary to ensure proper op-
ation will be given to the nature of the "any patents that may resul_ from any oration of the combined VHF/b_tF :ILS-
operational requirement and- to the: pending applications. ISMLS system. The FAA believes that the !
economics of the situation including the: This amendment is based on a notice installation approval associated with the i
cost of airborne avionics equipment." of proposed rulemaking (Notice 75--41) incorporation of airborne ISML_ ecuip-

merit will ensure proper system func- !
Furthermore, the invitation for eom- published in the I_DZa_L REC_SZ_.Ron Uonlng. In this connection, the FAA is .
ments announced that the selection of January 5, 1976 (41 _ 776). Six corn, considering the issuance of a_lvisory ms- i
the IS_[LS would be ba,ed upon a ment_tors responded to Notice 75--41, terial with information related to the in-

i- standard perforraanee specification, and three of whom were in favor of the in- stallatlon of airborne ISMLS converter ,
i requested current and potential IS._L.S tent of the proposed rule. TD.e more sig-users to comment on the operational, nificant of the comments received are equipment. However, the F._A.

at." this
: technical, and economic aspects of such time, does not believe it necessary or sp-

a system. ; discussed below. B_sed upon the corn- prolJriate to Promulgate specific technical
merits and upon further consideration standards relating to the installation of

As a result of the invitation for' corn- by the FAA, a number of changes have the airborne ISMLS equtoment or relat-
ments, and a subsequent notice of policy been made to the proposed rule. ing to the overall VI-L_/UH_ _._--TSMLS
decision (38 FR 14784), wherein the Interested persons have been afforded "airborne system.
comments were discussed, the FAA pro- an opportunity to uarticipate in the' Section 37.203(d)(3), as proposedl
ceeded with the development of a per- making of these amendments, and due would have required the manufact_,.rer
formance specification and subsequently consideration has been given to all mat- to submit test reports. However, as one
issued a request for proposals. That re- _er presented. Except as modified bv th_ commentator pointed out. the proposal
quest led to several proposals which the following discussion, the reasons for thk, did not specify the particular tes_ reports
FAA evaluated through flight tests. As a amendment are set forth in Notice 75--41, to be submitted. Proposed _ 37.203(d) _3)
result of the evaluation, the FAA pub- One commentator objected to the pro- has been revised to make it clear that the
ilshed on-August 30, 1974, the selectm,, posal and stated that TSOs are usually only test reports to be submitted are
of the system manufactured by Tall issued for eouipment commonly used by those related to the tests conducted to
Aviation Corporation, 4 Kaysal Court, air carriers and that, except for rare cir- show complance with the TSO

Armonk, New York I050_ (Tall), as the cumstances, a_.r carriers will not u_e .standards.
interim standard microwavelanding sys- ISMLS equipment. The commentator : One commentator questioned the use of
tern (see 39 FR 31681). That system fn- _ also stated that there existed an ap- the Radio Technical Commission for
:eludes both ground and airborne ' parent intent to apply the proposed re- - Aeronautics (RTCA) Document NO. DO-
_qul_ment... ...._-*--_,- ,_.,_a_....... ! ,'_ 138as an environmentalstandardunder.

i(As published in the Federal Register /,C_1F.R. 46843/ on October 26, 1976
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the TSO sinceithas been supersededby_ graph 3.4ha_sbe_n revisedtoclearlyin-- would necessltateareevaluati_)rl_dft_e"
RTCA Document No. DO-160. The FAA dicatethatonly designfrequcnclcsneed entireISMI._ and is not needed. As
does not agree. While DO-160 is the most be considered in showing compliance with pointed out In another comment, the
current RTCA environmental standard, the provision, change to _60 degrees necessitates
the FAA has determined that the condi- At the time Notice 75-41 was changes to the proposed standard relat-
.tlons specified in either DO-138 or DO- developed, i_:was believed the maximum ing to permissible variations in field
160 provide an adequate environmental ISMLS signal for the localizer could be as strength of the radiated signal for test
st#ard for this TSO. In this connec- high as --43 dbm and the maximum purposes also specified in paragraph 3.6
tlon, broposed _ 37.203¢d) (4) has been ISMLS signal for the glide slope could (b), and those changes have been incor-
revised to require the manufacturer to be as high as --27 dbm. The require- porated into the adopted standard.

: indicate the paragraphs of DO-160 used ments of paragraphs 3.2, 3.3, and 3.5 of One commentator stated that the pro-
! to determine compliance With paragraph the proposed FAA standard were, in part, posed antenna polarization requirements
4.0 of the FAA standard specified at the • based on this belief. Subsequent review of the proposed FAA standard should be
end of § 37.203 in order to facilitate ad- of the ISMI._ signal strengths has re- considerably less if it is to apply to an in-
ministration of tim provision, coaled that threshold signals from the stalled antenna. Since the TSO standard

The notice proposed to require that the localizer will not exceed --54 dbm and covers only uninstalled antennas, the
equipment manufacturer provide certain threshold signals from the glide slope provision has been adopted as proposed.
data, with each TSOed article manufac- will not exceed --43 dbm. Paragraphs 3.2, The FAA also does not agree with the
tured. It was recommended by one corn- 3.3, and 3.5 of the proposed FAA stand- commentator's suggestion that the stand-
mentator that the provision be revised to ard have been revised accordingly, ard be revised to avoid eom'usion with
require that only one set of such data be It was suggested by a commentator respect to the direction of horizontal

provided to each customer. The FAA that the response limits In the table in polarization. The proposal is clear in this
agrees, and proposed § 37.203 (e) has been proposed paragraph 3.3 of the FAA regard.
revised accordingly, standard be better defined. The FAA The need for the proposed antenna

Based on a comment that indicated agrees, and the heading in the right voltage standing wave ratio _VSW_R)
that it was unclear whether a manu- hand column of the table has been revised standard of paragraph 3.8 of the proposed
facturer would be required to test to show to Indicate that the response limits FAA standard was questioned by a corn-
compliance with each of the TSO per- specified are relative to center response, mentator since "-:tcould leas to increased_
formance standards, an introauctory The same commentator recommended equipment complexity and cost. The FAA-
sentence is being added to paragraph 3.0 that the lower frequency limit in the . does not agree. The performance of the
and 4.0 of the proposed FAA standard to table be increased frqm 0 to 100 M:Hz and system is dependent upon the equipment

_clearly indicate that equipment must be that the response limit for the lower fro- sensitivity, gain, and losses, the latter
tested to show compliance with each of quency band response limit from --100 of which varies with VSWR. Any retaxa-
the standards specified in those para- to --60 db and an increase in the lower tion of the VSWR for the antenna over
graphs, frequency l!mit from 0 to 0.09 MHz, that proposed would require correspond-

With respect to signal level for per- would make the proposal consistent with ing changes to the other standards and
formance, a commentator stated that the present VHF/UHF-ILS TSOs, TSO- would be more likely to increase the
performance requirements should be C34c and -C36c. The proposed rule has equipment complexity and costs. It was
stated in such a way as to indicate maxi- been revised accordingly. However, the also stated by the commentator that if
...... ,-,- , ........ ., .-- FAA believes th,_ _, _,._o._=, _ +.,.h,e *_e _'_°'_ _= _,_,_,i., _-,.,v._'t_r_, the,.
thiscomment a note has been added to lowerfrequencylimitabove 0.09._,IHz,as system Istoo sensitivefor reliableop-.
paragraph 3.1 of the proposed FAA suggestedby the commentator_would be erations.Allsystemsusingantennas will
standard indicating the maximum cable excessive. ....."_ ...... _ be sensitive to VSWR conditions[ How-
: losses considered In developing the stand- Two commentators recommended a ever, a system meeting the proposed
ard; however, since the cables in ques- change to the table of paragraph 3.3 of standards will not be overly sensitive.
tion are not a part of the TSOed equip_ the proposed FAA standard to make it This same commentator also s_ated that
merit, a maximum cable loss standard clear that a 35 db attenuation of the it should be made clear whether or not
has not been adopted, operating band Is not required. The FAA the receiver to antenna transmission lines

One commentator recommended that " agrees, and the table has been revised to are covered in the VSWR standards. The
paragraphs 3.1, and 3.2 of the proposed specifically exclude the input frequency FAA believes that aside from the need to
FAA standard be revised to require corn- operating band from consideration with provide a proper connection between the
pllance over the assigned ISMLS fre- respect to the 35 db attenuation stand- antenna and the equipment receiving the
quency band. However, the FAA believes ard. signal, transmission lines will not affect

that compliance with these requirements The FAA does not agree with corn- VSWR measurements. Consequently,
need only be sho_n over the frequency ment_ received that recommended that there is no need for the requested
range for which the equipment has been a maximum permitted signal distortion clarification.

!designed and the standard has been re- be specified and that limits on course ac- Another commentator questioned the
Wised to make this clear. Compliance, as curacy effects of distortion be estab-, value of the voltage standing wave ratio
zecommended by the commentator, over lished. The FAA believes that the provi- (VSWR) on the transmission line con-
the entire assigned ISMI._ frequency sions of paragraph 3.5 of the proposed necting the converter input and the sig-
band would impose an undue burden on FAA standard are sufficient to define dis- nal source as specified in paragraph 3.9

' themanufacturer, tortion limits, and that the maximum of the proposed FAA standard. The com-

/ The same commentator also" recom- effects on course accuracy of signal dis- mentator stated that the value of 1.7:1-mended that the ISM'LS frequency plan tortion cannot be measured directly on could be increased to 2.2:1 with no ad-
be specified in the standard and that a the converter, verse effect on system operation with a
showing of frequency stability of the It was recommended by a commentator resultant decrease in equipment cost. TheFAA agrees and paragraph 3.9 has been
converter over the entire range of chan- that a broader horizontal antenna cover- revised accordingly. In addition, the ref-
nels should be required under uaragraph age provision than contained in para-
3.4 of the proposed FAA standard. Since graph 3.6_b) of the proposed FAA stand- erencc to receiver in the heading of this
the frequency plan is not a performance ard was needed to permit normal _ paragraph has been corrected to refer toconverter input. Another change has been

.standard its inclusion in the TSO would intercepts during crosswinds. A value of made to make the requirement of pars.-
_not be appropriate. In addition, since ±90 degrees was suggested. Based on
fthere exists no need for converter equip- further review, in light of this comment, graph 3.9 applicable over the frequencyrange for which the equipment is de-
ment to be operable over the entire the proposal has been revised to provide signed rather than over the entire ire-,
Y_SM2,S frequency band, there exists no for horizontal coverage of ±80 degrees quency band from 5000 MHz to 5250 MHz.'
need for the equipment to meet the re- in lieu of the value cf _37.5 degrees pro- Coverage of the entire frequency band
quirements of paragraph 3.4 of the FAA posed. Any increase in horizontal an- ks unnecessary.. .......... : ...........• _rd over _ range. Proposed paxa- tenn_ coverage in excess of --*_60degrees
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One commentator statedthat the an- '_ Ti_i's'a_nendmentIs-made under the (I) Manufacturer'soperat_ Instruc°
tenna and transmissionlinecharacteris- _authorityof sections313(_) and 601 of tlonsand equipment limitations.
tics of paragraptts 3.6 through 3.9 of the the Federal Aviation Act of 1958 (49 _2) Installation procedures with ap-
proposed FAA standard are ambiguous U.S.C. 1354(a) and 1421), and section plicable schematic drawings, wiring dia-
and should be either clarified or elimi- 6(c_ of the Del_artment of Transporta-, grams, and specifications. Any limita-
natefl. The FAA does not agree. The tionAct (49U.S.C. 1655(c)). tions, restrictions, or other.conditions i

• paragraphs referenced by the commen- , In consideration of the foregoing, pertinent to the installation must be in-'
! tator clearly concern antenna and con- : Part 37 of the Federal Aviation Regula- :eluded.

verter impedances and not transmission tlons is amended by adding a new (3) Manufacturer's testreportsofthe
line characteristics, and the FAA finds no § 37.203 to read as follows; effective No- tests conducted to show compliance with
ambiguity. " vember 26, 1976 : the requirements of this TSO.

The same commentator statedthat a ' § 37.203 Airborneinterimstandardml- (4) Equipment data shee_sspecifying,
_,specificantenna design was considered crowave landin_ system eonverler withinthe prescribedrange of environ-

in the development of the TSO and that equi_nent--TS_,93, mental conditions, the actual perform- .
the antenna may be difficult or costly to ance of equipment of that type with 4
install. The TSO being adopted contains (a) Applicability. This technical stand- respect to each performance factor pro-
minimum performance standards speei- axd order prescribe_ the minimum per- scribed in the standard. If RTCA Docu-
lying antenna gain and coverage. While formance standards that airborne in- ment No. DO-160 is used under para-
it is possible that some antennas may terim standard microwave landing sys- graph ' (b) of this section, the data sheets
not meet these performance standards, tern converter equipment mast meet in must identify the paragraph of DO-160
any antenna meeting the standards order to be identLqed with the applicable used to show compliance with each of
would be acceptable. The FAA is aware TSO marking. Equipment that is to be so the requirements of paragraphs 4.1
of no data to indicate that complying identified must meet the requirements through 4.10 of the standard set forth
antennas will be difficult or cost_ to of the "Federal Aviation Administration at the end of this section.
install. Standard, Airborne Interm_ Standard _5) A drawing list enumerating all the

When subjected to the temperature Microwave Landing System Converter d_awings and proceases that are neces-
variation tests under paragraph 4.5 of Equipment" set forth at the end of this sary to define the article design.
the FAA standard, it was proposed to section. (e) Data to be ]urnished with each
permit a deterioration in the converter (b) Environmental standards. Radio ma_,ufactured unit. A copy of the in-
noise figure from 20 to 26 db. A corn- Technical Commission for Aeronautics structions specified in paragraphs (d)
mentator asserted that there was no need (RTCA) Document No. IX)-138, titled (1) and (d)(2) of this section must be
to permit a deterioration in the noise fig- < "Environmental Conditions and Test furnished to each person receiving for
ure under this environmental condition, Procedures for Airborne Electronic/Elec- use one or more articles manufactured
but that some deterioration in converter . trical Equipment and Instruments", under this TSO.
output stability should be allowed. Since dated June 27, 1968, including Change _f) Availability of Documents. RTCA
the ISMI-_ equipment will perform satis- Number 2, dated October 29, 1969, or Document Nos. DO--138. including
factorily with a less severe sensitivity re- RTCA Document No. DO-16O, dated Feb- Change Number 2, and DO--160 axe in-
quirement during the temperature varia- ruary 28, 1975, having the same title, corporated herein in accordance with
tion test, the proposed requirement has • must be used to determine the environ- 5 U.SC. 552(a) (1) and § 37.23 of the
not been changed in this regard. How- : mental conditions over which the equip- Federal Aviation Regulations and are
ever, the recommendation to permit a ment has been designed to operate, available for inspection as indicated in
deviation from the stability requirements (c) Markings. In addition to the mark- § 37.23. Additionally, RTCA Document
during the temperature variation tests, ings specified in § 37.7(d), the equipment Nos. DO--138 and DO--160 may be exam-
will eliminate an unnecessary design re- must be marked as follows: ined at any FAA Regional Office of the
striction, and, therefore, prolmsed para- (1) The environmental categories, Chief, Engineering and Manufacturing
graph 4.5 has been revised to permit a over which it has been designed to oper- Branch (or in the case of the Western
frequency drift from ± 5 kI_ to -*- 7.5 ate, as set forth in Appendix B of RTCA Region, the Chief, Aircraft Engineering
kHz. Document £X)-136 or Appendix A of Division). RTCADocument Nos. DO-138

Two comn_entators stated that the de- RTCA Document DO-160 must be per- and DO-160 may also be obtained from
gree of degradation in performance al- manently and legibly marked on the the RTCA Secretariat. Suite 655. 1717 H
lowed under the low voltage condition of equipment. Where an environmental test Street, NW.. Washington, D.C. 20006, at
paragraph 4.7(a) of the proposed FAA procedure is not applicable and the test a cost of $16.00 per copy for DO-138 and
standard should be defined. The FAA is not conducted, an "X" must be placed $20.00 per copy for DO-160.
agrees, and a change has been made to in the space assigned for that category. F_zaa,. AValON ADMmxSraa_oN STA_'DA_D
specify limits for sensitivity and gain (2) Each separate component of the a_o_Nz mvERxMSVa._DAaDMtCaOW^VZ_ND-
lossesduringthe tests, equipment must be permanently and mo SVSTEa#CONVERTERI_QUI]PMIPIN_r

Paragraph 4.7(b) (2) of the proposed legibly marked with at least the name 1.0 P'ffRPOSE.This standard contains mini-
: FAA standard has been revised to make of the manufacturer, model or part hum- mum performance and test requirements for

it clear that paragraph 2.3 of the stand- her, the TSO number, and the environ- Airborne Interim Standard Microwave Land-

arcl applies to the equipment after the mental categories over which it has been lng System Converter Equipment (Con°
test specified in paragraph 4.7(b) (I). tested. Where an environmental test pro- verier equipment).

, One commentator recommended that ceduredescribedinIX)-138orDO-160 is 2.0(_ENERALSTANDARDS.

i the proposed converter output signal not applicabletothatcornoonentand the controls2"1OperatiOnintendedO/forC°ntr°IS'usedurlDgThe0peratlonfllghtmus¢°f
• strength requirement of paragraph 3.2 of test ls not conducted, an "X" must be not, in any possible combination or sequence,

the FAA standard be lower than specified placed in the space assigned for that en- result in a concltion whc_uepresence or con-
in the notice to ensure that VHF/UHF vironmental category, tinuatton wou!d be detrimental to the proper
ILS receivers will not be overloaded in (d) Data requirements. In accordance _unctionlng of the equipment.
service. The same commentator also sug- with § 37.5, the manufacturer must fur- 2.2 Accessibility o/ ControIs. Controls not
gested that an ILS switching require- nish to the Chief, Engineering and Man- intended for m-flight adjustment must be

' ment be added to the FAA standard, ufacturing Branch, e-2ight StandardLs DI- located so as not to be readily accessinle to.
• While the FAA believes the changes tee- vision (or in the case of the Western flight personnel.2 ] ElTects O! Tests. Except as expres._ly

ommended by the commentator may be Region, the Chief. Aircraft Engineering provided in thLs st,andard, the design of the
desirable, they can not be incorporated Division), Federal Aviation Administra_- equipment must be such that subsequent tO
aS a part of the new TSO within the tion, in the region in which the manufac- the application of the specified tests no con-,
•cope of Notice 75-41. The FAA will con- rarer is located, one copy of the following dltion may exist which would t)e detrimental_
sider the institution of additional rule technical data, except that additional to the proper functioning of the equipment.'

: m_rtg in this regard in the future, copies must be furni_ed upon request: 3.0 MmmuM -z_nUr.os,_?_ S_-_
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UN_a"STAN_aaD CoNDrrxoNs. The equipment rail0 0n the transmission line connecting "(b) The requirements of paragraph 3_2 of ,
must be testedto show compliance wlth the the receiverand a signalso,freemay not ex- thisstandard must be met; and
following minimum performance require- ceed a value of 1.7:1 over _he frequency (c) The stabilltyrequtrementofparagraph
ments nnder standard conditions, range for which the equipment is designed. 3.4 of this standard must be met within

3.1 Sensitivity. The noise Ilgure of the 4.0 _]_INIMUM PEI1FORMANCE_E{_UIRF"_ENT8 "*'_.5 k_'_ {75kHztotal).
equipment must not be more than 20 db UNDLT. ENVIRONMENTAl. CONDrrIONF The: 4.8 ElectricalInput Variation.When sub-
over the frequency range for WhiCh the equipment must be testedto show ,ompll-i Jectedtothisenvironment, the requirements
equipment is designed, ance with the following minimum p_rform- of paragraphs 3.1, 3.2, and 3.4 of this stand-
NOTE: Maximum cable attenuations of ancs requirementsunder environmental con- arctmuqt be tact.

3db between the antenna and converter and dltl0ns. Unless otherwise specified in this 4.7 Low Yoltage.--(a) AC a.nd DC Equip-
3rib between the converter and ILS receivers standard, the measurement procedures ap- merit. When the primary power voltages of
were considered in developing this provision, plicable to a determination of the perform- _ operated equipment is 80 percent of the

3,2 Conversion Gain. Inpu_ signals of not ance of the equipment under the environ- design voitage._, and when that of AC op-
more than --54 dbm for locallzcr and --43 mental conditions specified are those set erated equipment is 87_/2 percent of the de-
dbm for glide slope must produce outputs forth in either RTCA Document DO-138 sign voltages, the equipmen*_ must operate
of at least --23 dbm for localizer and --17 titled "Environmental Conditions and Terz both mechanically and electrically, the re-
dbm for glide slope. This standard must be Procedures for Electronic/Electrical Equ".p- qulrements of paragraph 3.1 of this stand- "*
met over the frequency range for which the ment and Instruments" dated June 27, 1968, ard must be met within 3 db, and the signal ;
ecluipment is designed, including Change Number 2, dated October output requirements of paragraph 3.2 of this

3.3 Spurious Response. Spnrlous responses 29, 1969, or RTCA DOcument No.. !60 dated standard must be met within 3 db.
in the outputs must not exceed the values February 28, 1975. having the same title. (b) DC Equipment._{1) De operated
in the following table when input signals Performance testing may be done following equipment must meet the requirements of
of --54 dbm for locallzer and --43 dbm a series of environmental exposures. However, paragraphs 3.1, 3.2, and 3.4 of this standard
for glide slope are applied throughout tl_e- the order of tests must be in accordance within 2 minutes after the primary power
frequency bands specified, with paragraph 3.2 of Document Nee. DO- voltages are returned to the design voltages

138 or DO-160. after operating at 50 percent of the design
Frequency Response Limit 4.1 Temperature--Altitude.--(a) Low Tern- voltages for at least 10 minutes.

Band RelatlvetoCenter perature._(1) When the equipment issub- (2) The reduction of the primary power
(megahertz) Response (rib) Jectedto thisenvironment, the requirements voltagesof DC operated equipment from 50

of paragraphs 3.1.3.2.and 3.4of thisstand- percent of designvoltagesto zerovoltsmay
ard must be met. All mechanical devices not produce fireor smoke. Paragraph 2.3of

0.09-4599.99__,..................... --60 •must perform theirintended functions, thisstandard does not apply after the ex-
4800--4899.99_....................... --45 (2) After subjectionto thisenvironment, posure tozerovolts,
4900-4998.99 ........................ --30 the requirements of paragraph 3.8 of this 4.8 Conducted Voltage Transtents.--(a)
4999-5249.99 * --35 standard must be met. DG Equipment.--(1) Intermittent Tran-5250-5298.99 ........................ --40
5299-10,009 --{_0 (b) Higlt Temperature.--(1) When oper- stents. Follov2,ng the application of the _.nter-

......................... ated at the High Short-Time Operating Tern- mittent transients, the requirements of para-
perature, the equipment must operat_ both graphs 3.1, 3.2, and 3.4 of this standard must

" * Exclusive of assigned input frequency electrically and mechanically, met.
band. (2) When the equipment is exposed to the (2) Repetitive Transients. _'hile the repel-

3.4 Stability. The frequency of the output High Operating Temperature, the require- ltive transients are being applied, the re- |
- must be within =5 kHz of the aaslgned'VtIF manta of paragraphs 3.1, 3.2, and 3.4 of this quirements of paragraph 3.1 of this standard

localizer/UHP glide slope frequencies when standard muzt be met. _ must be met.
• assigned microwave frequencies are applied (3) After the equipment is subjected to (b) AC Equipment. While the transients
throughout the frequency range for whlcl_ the environments specifiedin subparagraphs are being applied,the requirements of uara-

,,the equipment isdesigned. (I) and (2) of thisparagraph,the require- graph 3.1of thisstandard must be met.
i 8.5 lntermodulation. When equal level merits of paragraph 3.8 of this standard must 4.9 Radio-Frequency Susceptibility. When
i two-tone testsignalswithin the bands 5,000 be met. subjectedto thisenvironment, the requlre-

i _ to 5,030 Mltz for loc_izer and 5.220 (c) Altitude.---r_(1) When the equipment is ments of paragraph 3.1 of this standard must
to 5.250 MHz for glide slope are applied subjected to this environment, the require-' be met.

, at input signal levels of --54 dbm for lo- manta of paragraphs 3.1, 3.2, and 3.4 of this, 4.10 Emission o/Spurious Radio Frequency
calizer and --43 dbm for glide slope, inter- standard must be met. , Energy. The levels of conducted and radiated
modulation products must be down at least {2) After subjection to this environment, spurious radio frequency energy emitted by
30 db from the desired output signals, the requirements of paragraph 3.8 of this the equipment may not exceed those levels

3.8 Antenna Effieteney.--(a) Over the ire- standard must be met. specified In Appendix A to RTCA Document
quency band from 5,000 MHz to 5,250 MHz, ' 4.2 Humtdity._After subjection to the No. DO-138 or paragraph 21 of Document No.
the desired component of the radiated signal humidity environment and-- DO-160.
in the forward direction must be at least (a) Within 15 minutes after the time pri-
+8.5 db when compared to au lsotropic mary power is applied, the noise figure may The Federal Aviation Administration

source, nat be more than 26 db; and has determined that this document does

{b) At any frequency from 5,000 Mttz to (b) _,Vlthln 4 hours from the time primary 120t contain a major pro!gcsal requiring
5,250 MHz, the desired component of the power is applied, the requirements of pars- preparation of an Inflation Impact
radiated signal must .not be less than 0 db graphs 3.1, 3,2, and 3.4 of this standard must Statement under Executive Order 11821
when eompared to an lsotroplc source at any be met. and OMB Circular A-107.

4.3 Shoek.--(a) Foll0wing the application
point in the principal horizontal plane from of the operational shocks, the requirements Issued in Washington, D.C., on Oct0-
60 degrees left to 60 degrees right of directly- of paragraphs 3.1, 3.2, and 3.4 of this standard bar 18, 1976.forward of the antenna nor less than 5.5 db
above an lsotropic source at any point in the must be met. !
principal elevation plan from 17.5 degrees (b) The equipment must remain in its | R.P. SK2TLLY,
below to 17.5degrees abov_ directlyfOrward mounting, and no part of the equipment or _ Director,of the antenna. " _ its mounting may become detached and free _l_igh$ Standards 3ervice.

of the shock test table or the equipment
3.7 Antenna Polarization. Over the ire- under test during or following the applica-

quency range from 5,000 MPL_ to 5,250 MHz. tion of the crash safety shocks. Paragraph
the receptionof signalswith horizontal(H 2.3 of this standard does not apply to the
[_lane}polarlzationfrom the forward dlrec- crash safetyshock environment.
lion with respect to the antenna must be at 4.4 Vibratio_.--(a) When the equipment
least20 db below the receptionof signals Issubjectedto thlsenvironment the require-
with the vertical (E plane) polarization from merits of paragraph 3.2 of this standard mus[;the same direction.

3.8 Voltage Sta_ding Wave Ratio (A_- be met. _ .(b) After subjection to this environment.
terms). The voltage standing wave ratio An the requirements of paragraphs 3.1, 3.2, 3.4,
the transmission line connecting the antenna and 3.8 of this standard must be met.
and a signal source may not exceed a va!ue

" Of I._:Iover the frequency range from 5.000 4.5 Temperature Variation."When sub-
MI-L_to5,250M-Hr.' jectedto thisenvlronment_ :

(a) The noise figure ma_7 not be more than
8.9 Voltage Standing Wave Ratio (CAn- _.¢I_: ........ _ .... _-- ................ _.:_ i

_:_ter lnpt_t). Tile voltage sta_d!ng wave -



RULES AND REGULATIONS 48511

Title 14.--Aeronautics and Space

CHAPTER I--FEDERAL AVIATION ADMIN-
ISTRATION, DEPARTMENT OF TRANS-
PORTATION

[Docket No. 15264; Amdt. No. 87-41|

PART37--TECHNICAL STANDARDORDER
AUTHORIZATIONS

Airborne Interim Standard Microwave
Landing System Converter Equipment

Correction

In FR Doc. 76-31195 appearing at page
46843 of the Issue for Tuesday, octo-
ber 26, 1976, in the second full paragraph
in the third column, page 46644, in the
thirteenth llne insert the following be-
tween the words "band" and "response":
"be increase(1 from --160db to --60db. An
increase in the lower frequency band". •
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Title 14---Aeronautics and Space
CHAPTER l--FEDERAL AVIATION ADMIN-

ISTRATION, DEPARTMENT OF TRANS-
PORTATION

[Docket No. 15264] 0 #'"r I
PART 37--TECHNICAL STANDARD

ORDER AUTHORIZATIONS

Airborne Interim Standard Microwave
Landing System Converter Equipment,
Correction

A document amending Part 37 o_ the
Federal Aviation Regulations by adding
a new Technical Standard Order (TSO)
concerning Airborne Interim Standard
Microwave Landing System Converter
Equipment (TSO-C93, § 37.203) was
published in the I_EVE_J_ REGISTEROn
October 26, 1976, (41 FR 46843; FR Doc.
76-31195). The preamble of the amend-
ment indicated that the voltage stand-
ing wave ratio specified in paragraph 3.9
of the Federal Aviation Standard con-
tained in the TSO was changed from
the 1.7:1 originally proposed to 2.2:1.
This intended change inadvertently was
not reflected In the rule.

Therefore, that document (41 FR
46843; FR Doc. 96-31195) is corrected
by striking the number "1,7:1" tn para-
graph 3.9 of the Federal Aviation Stand-
ard contained at the end of § 37.203 and
inserting the number "2.2:1" in its place.

Issued in Washington, D.C., on Decem-
ber 27, 1976.

WILLIAM J. SULLIVAN,

Acting Director,
Flight _tandards Service.

[FR I3oc,76-38479Filed 12-30-76;8:45 am]
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