FEDERAL AVIATION AGENCY
FLIGHT STAMDARDS SERVICE
Washington 25, D« Ce

April 27, 1962

CIVIL AIR REGULATIONS DRAPT RELEASE NO, 62-22

SUBJECT: Altimeter System Requirements

The Flight Standards Service of the Federal Aviation Agency has
under consideration prepoesals to amend the Civil Air Regulations prelating
to accuracy of altituwde indicating systems., It is anticipated that Parts 3,
4b, 6, 7, 40, 41, 42, 43, 46, 47, and 52 may ultimately be affected by
these proposals, A discussion of the reasons for the proposals is set
forth in the explanatory statement of the attached proposal which is being
published in the Federal Register as a notice of proposed rule making.

The Flight Stamdardz Service desires that all persons who will be
affected by the reguirements of this proposal be fully informed as to its
effect upeon them and is therefore circulating copies in order to afferd
interested persons ample opportunity to submit comments as they may
desire,

Because of the large number of comments which we anticipate receiving
in response to this draft release, we will be anable to acknowledge
receipt of each reply. However, von may be assured that all comment
will be given careful consideration.

It should be noted that comments should be submitted in duplicate

to the Docket Section of the Federal Aviation Agency, and in order to
insure consideration should be received on or before July 5, 1962,

ﬂvy/’/')f

Director,
Flight Standards Service
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FEDERAL AVIATION AGENCY
FLIGHT STANDARDS SERVICE

[1¢ CFR Paris 8, 4b, 6, 7, 40, 41, 42, 43, 48, 47, 52]
[Regulatory Docket No. 1186; Draft Release No. $2-22]

NOTICE OF PROPOSED RULE MAKING
Altimeter System Requirements

Parsnant to the aaothority delegated te me by the
Admipistrater {14 OFR 405.27), notice is hereby given
that there is under consideration propesed new altim.
éter system requirements ¢ bereingfrer set forth

Interested persons may participate in the making
of the proposaed toles by submitting such written dats,
views, or arguments as ther maf desire.  Commauni-
cations shenld be submitied in duplicate to the Docket
Section of the Federal Aviation Agency, Room C-224,
1711 New Tork Avenue NW., Washington 25, D.C.
All communtcations received on or before Joly 5,
1942, will be considersd by the Administrator before
mking actipn upon the proposed rales. The proposals
contained in this notice may be changed in the Ught of
the comments received. All comments submitted will
be arvailable in the Docket Section for examination by
interested persons ot ANy wGme.

The current traospert category alrworthiness re-
qoirements concerning altimeter system aceuracy pre-
sclbe specific limits for errors at low altitudes and ale-
speeds associated with instroment approach aad 1end-
ing. The aecuracy of the sFstems op to approximately
10,000 feet and at speeds well below the threshold of
compressibility effects has beep Eept within reasonable
limits by the combination of these reqgoirements, the
corrent statie pressore source requirements associated
with the airspeed indicator, and the imstrument ac-
curacy requirements of the applicable Technical Stand-
ard Orders.

While altimeter systems complying with these
varions regulations bave been satisfactory in service
at lower altitudes, it has besn recognized that the
apcuracy of the systems is adversely affected at higher
aliitndes and higher speeds. Ie recogoitiom of the
fact that gltlmeter errors incresse with aititade, it
was necessary to establish traffic separstion above
20,000 feat, at 1,000 feet for mized YFR and IFR
traflic, and 2,000 feet when only IFR traffic is iD-
volved. Furthermore, establishment of the base of the
continenial control area st 13500 feet, as well as
anficipated fature refinements enviszged in Project
Bezcon which would affect operatiops within con-
trolled airspace, suggest that improvements in altitode
indication for operations invelving altitndes at least
a5 low as 14500 feet will be necessary. Therefors,
proposats sre alse being considersd whirh womld
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apnly to sircraft operating between 14,500 and 29,0060
feet as well as those operafing above 29000 feet

Higher speeds also reduce the time available for
maneurering to avoid coliisicns, Although many sir-
craft may not travel at extremely high speed, low-
speed traffic s likely to be intermized with high-speed
trafflc under YFR and IFR aperations. Therefore,
accnrate altlitnde indication is important for all alr-
craft as one means of avolding collisions as well as
being necessary for terraln clesrance

For the foregoing reasopns, the Agency Is now coun-
sldering regulations which would reqonire either im-
proved alfimeter system performanee, or compliance
with ao alternate procedars which would provilde
eguivalent safety. The basic regoirements for im-
proved altimefer systems among other things woundd
specify performance standards and tolerznces for the
statlc pressore systein a5 well as instrument standards
for the altimeter. TUnder the alternate procedure,
errors in altitude Indication would be identified and
applied as correetions to an altitude indlcating system
that would not, of itself, satisfy the altimeter system
petformance provisions. For such 2 procedore to be
effective, the errors weuld have fo be identlfed ; they
would have fo be congistent and repeatable, [ithat is,
the error vnder any partdeular set of conditions would
always have to be very nearly the same) ; {nformation
would have to be presented to the pilet In A form
enabling him to make use of it; and the corrections
would have to he applied universally. To make the
application of this procedure practicable, it 5 con-
sidered that, where neceszary and uwaotil fgrther eali-
brations could be accomplishad, the static pressore
systern error determined guring type certification and
provided 1o the sircraft handbooks or flight manusls,
if avallable, could be nsed &% a hasis for preparing
tha Initial dats eards for the use of the operators.

It is recognized that pnfformity in the deterimina-
tion of calibration data is desirable and consideration
is being given fo the development of sach a procedore.
However, until 2 standard calibration procedure for
the siatic pressure sysiem becores available, calibra-
tion by any of the accepted methods corrently in use
would provide data which conld be vsed to achieve
eatisfactory altimeter gystem callbrations. Consist.
ency demands that recallbrations, where needed, must



be eccomplished using the same procedure that was
used in the initial enlibration,

The requirements appleable to operations at and
above 14,500 feet may oot be necessary for aperations
at lower altitudes where errora corresponding with a
higher percentage of the altitude are tolerable. How-
ever, there 1z little information now =available con-
cerning the actual performance of the altimeter sys-
tems of other than transport aircraft operated at
lewer altitndes. To provide information needed to
establish the basic systemworthiness of aircralt of all
categories, altimeter system calibration requirements
are apecified hereln for all new iype alreraft

For all aircraft operating in the altltede ranges
ahove 14500 feet where altitude aecuracy becomes
more critical, a periodic recheck of altimeter system
performance is considered to he necessary, since
system aceuracy might be adversely affected by such
service fartors as minor skin deformations. Incident
to this progratn of checking altimeters and altlmeter
system performance, lostrument repair stations will
peed to have the aceuracy of their reference baro-
metric standard used in altimeter instrument calibra-
tions checked at specifed intervals.

Flight technteal error contributes a significant por-
tion of the total magnitude of wnwanted deviations
from intended fiight sltitudes, This error is intro-
duced by the time lag in recopnizipg changes 1o altl-
tudde indleatlon and applying the necessary flight path
corrections. To minlmize this source of error, & pro-
posal is included which would require autopilots with
height locks for operations above 20,000 foet,

The steps necessary to bring about improvements
in zystem accuracy will invelve closely interrelated
requirements covering orlginal airworthiness, con-
tinued airworthiness, and operations. It is expected
that considerable time wlll be needed to put soch
lmprovements itto effect.  While the proposals con-
taile? herein are prexented in rather specific language,
this 13 done primarily to provide interested persons
with the hest possible hasis upon which to prepare
comments, It is anticlpated that on the basis of com-
iments received and after further study of thiz problam
it may be appropriate to prepare a subsequent notice
of proposed rule making or undertake other steps
affordiog interested persohs an opportunity to present
additiobal pertinent information.

In view of the foregolng, notice is hereby given
that the Federal Aviation Agency, in recognition of
the problems covered in the foregoing discussion, has
under consideration proposed new requirements for
altimerer systems which will affect Parts 3, 4b, 6, 7,
40, 41, 42, 43, 46, 47, and 52 of the Civil Air Regula-
tlons. The following proposals contaln the substance
of the requirements now belog considered.

1L Al alreraft for which a type certificate is issued
subgequent to the effective date of this regylation shall
have the static pressure system error determined
throughout the altitude, speed ranges, and =aircraft
eonftgurations for which the aireraft 1s to he certii-
cated, The determination of this error shall be based
upon an ip-flight calibration of not less than three

production aireraft, If these ecalibrations indleale
that there iz 8 difference exceading 250 feet befween
the value of any point determined in the calibration
of any one of these aircraft and the corresponding
point of the mean calibration curve deterimined from
the performance of the static pressure systems of all
of the aircraft of that type ealibrated in compliance
with this section, g calibration of eachk production
aircraft shall be required.

MNoTe.—Unti! B standardized proceduyre i1s specified, anoy
calibration methods new used during certification programas
whirh Are acceptabln tn the Administrator may be ueed in

rhawlng eompliance with this and other reqetrements wherelo
a eplibration 1% Decessnry,

2. Al aircraft certificated for operation at or above
14,500 feet but less than 29,600 feet shall be shown
to comply with paragraphs (2) through (d) of this
section.

(a) The afrcraft shall be equipped with an ap-
proved altimeter having an operating ranee at least
aquay to the maXimum certificated operating altitude
of the aircraft. This fostrument shall be calibrated
throughout the operating altitude rapge of the alr-
craft.

(h) An inltial altimeter Instroment csifbration
check and statie pressure system fight check shall be
perforined :

{1y Prior to the issuance of an airworthlnesg
certificate in the case of sireraft for which an {oitisl
airworthiness certificate 1s issued subscquent to the
effiective date of this regulation, or

(2) Prior to a date one year after the effective
date of this regulation for all other afrcraft.

{e) The performance of the altimeter instrament
and static pressure system shall be rechecked at inter-
vals of not more than two years after the initial check,
and whenever any surface damage or deformation
acocurs or any modlifcation 1s accomplished such that
the performance of the system {e Hkely to be altered.

(d} The flight checks of static pressure gystam
performance required by paragraphs (b) and (¢} of
this section shall include a check of not less than
three different pointz. These peints shall inclede at
least the normal landing configuration amd the nor-
tal eruise configuration and speed. If any of these
points differ (rom the eorrésponding points of the
calibration data ostablished during the aircraft cer-
tification prograw by more than gne-fourth percent
of the altitude of the point plus 30 feet, recalibration
sufficient to establish the magnitude of pressare =¥s-
tem error throughouf the altifude and operatlonal
speed range of the aircraft shall be performed.

(e} Means shill be provided to correct the alfl-
tude indicatlons of each reguired altimeter syrtem If
the totul error (instryment plus gtatie pressure)
axceeds 100 fest, The correction means shall be
either ap automatic computer-corrective device or a
calibratlon ecard. Correction shall be provided, as
needed, throvghout the normal operating altitude and
speed ranges of the aircraft The correction shall be
used in the getermination of altitude,




8. Al aircrait which are certifieated for operations
at or nbove 26,000 feet shall comply with paragraphs
{a) through (c) of this section.

(a) Compliance with paragraphs (b), (c¢), and
(d) of section 2 of this regmnlation shall he required.
In addition, compliance with the following shall be
required:

(1) Means shall be provided to apply correc-
tions autormatically to the indication of each required
altimeter if the total error (instroment plus static
pressore) esceeds * 100 feet at altitudes below 29,0600
feet or * 200 feet at or above 20,000 feet, except that,
for aircraft type certificated prior to the effective date
of 1lvis regulation, it shall be aceeptable to nse ealibra-
tlon eards in liey of the antomatic device

(2) If the automatic correction deviee is nti-
lized the altitnde information presented to the crew
shall be within the limits of error specified in sob-
paragraph {1) of this paragraph.

(3) If an antomatic correction device is pro-
vided, it shall either he designed and installed =0
that, in the evept of a malfunction, it may e by-
passed, or an glternate system shall be provided.
If necessary to meet the error limits specifled in sub-
paragraph (1) of this paragraph, a calibration card
for the uncorrected bypass or alterhate system shall
te provided and shell be ypsed wheu the auptomatic
correction device is inoperative.

{$) If an auwtomatic correction device is pro-
vided, it shall be equnipped with a positive means of
indieating any reasonably probable malfunction in-
cluding power faflure. Such means shall be affective
ander all cockpit lighting conditions likely to occur.

{b} The aircraft shall be eguipped with an aufo-
matic pilot with the eapability of holding the aircraft
in flight at any selected! indlcated pressgre altitode
within *30 feet. Soch aircraft shall not be dis-
patched nnless the altitude hold funetion is operative.

{¢) One altimeter provided for each pilot shall
meet the requirements of TSO C10b (effective Septem-
ber 1. 1850). The aperating range of these altimeters
shall at Jeast eqpal the meximum certificated operat-
ing altitede of the alrcraft

4, If altimeter calibration cards or Dlacards are
provided in showing compliance with this regvelation,
each card or placard sball be lotated near the instru-
ment requiring the nse of the data contained thereof.
and shall present the combined instrument and static

system errors for at least each 5,000-foot increment
op to the maximum operational altitude of the air-
craft,

f. The static air pressure system{s} supplying
ambient atmospheric pressore to alreruft Instruments,
which perform measurement and/or control functions,
shall be In compliance with paragraphs (a) through
(e} of thiy section.

(a} The piplng system shall be so desipned and
installed that:

(1) The pressore in the system responds fo
chapges in pressure at the static soarce with a minl.
mym lag;

(2) Positive free drainage of molsture is pro-
vided ;

(3} The tublng is secorely fastened to the air-
craft stroehire; and

(4) The angle and radius of the bonds In the
tubing shall be soch that distortion and restrietions
are avoided.

(h) Proof tests of the system, excluding the In-
struments, shall be condocted to demonstrate the ade-
nuacy aod ioteprity of the system with respect fo
leakage under pneumatic pressure.

{c) For aircraft approved for IFR operations,
the ambient afmospheric pressure veant(s) shall be
designed or located so that their performance is not
sdversely affected when the alreraft encounters leing
conditions. It shall be acceptable te use anti-iclng
means in showing compliance with this requirement.

4. Barometers used as standards for altimeter in-
strument calibrations ghall be calibrated against a
primary standard at intervals of not mare than one
year. The Initial ecalibration shall be accomplished
within vne year of the effective date of this regulation,

NOTE.—A primary standard barometer 15 a batrometer
which Teguires mo commparison test wlth another barofoter
to determine its errors, and which measnores ubyolute pressnre
with an secourney greater than that required of the barometer
or lnstrument to o tested, The TSO for altimeters wilt
prescribe the acruracy requiretnents applicable to barometers
used in altimeter calibration. To provide acceptable accur-
acy, the primary standard barometer shoptd be maintained in
the operating cnbditlion pecessary to obtnin such asccuraey,
and the tachniques employed Iy its uwye should he such as to
tnsuce that this Accuracy iz consistont)y obtained.

Thig regulation is proposed under the anthority of
sections 313(a), 601, 603, 604, and 60% of the Federal
Aviation Act of 1838 (72 Stat. 752, 775, 776, 778, 779,
48 T.8.C, 1854, 1421, 1423, 1424 1427).

- GoH

Director,

Flight Standards Service.

Issued in Washington, D.C., on April 27, 1962.



