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- Introductoi'y Note

Civil Aeronautics manuals are published by the Civil Aeronautics Ad-
ministration to supplement and explain the Civil Air Regulstions. This
manusl contains policies, interpretations, and rules which pertain to the current
requirements of Part 13 of the Regulations of the Civil Aeronautics Board.
Additional manual maierial on other sections will be issued from time to time
to inform the public of acceptable means of showing compliance with the
requirements of Part 13.

CAA rudes are issued pursuant to authority conferred upon the Adminis- -
trator in the Civil Air Regulations. Such rules are mandatory and must be
complied with.

CAA interpretations define or explain words and phrases of the Civil Air
Regulations. Sueh interpretadons are for the guidance of the public and will
be followed by the Administration in determining compliance with the rggu-
lations.

CAA policies provide recommended met.hods of complying with the Civil
Air Regulations. Such policies are for the guidance of the public and are not
mandatory in naiure.

The Administrator’s rules, interpretations, and policies set forth acceptable
procedures and practices for the guidance of the public in complying with the
regulations. Other methods or practices which provide equivalent safety to
those specified by the Administrator will also be acceptable. Any provisions
which are shown to be inapplieable in a particular case may be modified upon
request.

Part 13 of the Civil Air Regulations, available from the Superintendent of
Documents, Government Printing Office, Washington 25, D. C., should be
inserted in front of the teble of contents and should also be consulted when
using this manual. The table of contents is arranged to show the title and
number of éach section of the regulations. Any rules, policies, or interpreta-
tions follow the pertinent section of the regulations and are identified by
consecutive dash numbers appended to the regulation section number. The
text contains only the rules, policies, and interpretstions which have been
issued.
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" Aircraft Engine Airworthiness

13.18~1 Approval of spark plugs for recipro-
2ating engines (CAA policies which apply to sec.
13.18)..

(a) General Spark;ﬁugsarecomdemd to
be an integral part of an aircrafi engine and
therefore shonid be tested with the engine to
determine that the spark plug-engine eombina-
tion. will operate and perform satisfactorily.
Upon suceessful completion of the applicable
tests apeeified in this section .the spark plugs
will be approved and lisied on the pertinent
Amcraft Engine Speeification.! This approval
may be extended to other appreved models of
the same eeTies of engines having equal or lower
BMEP ratings or different serics of engines of
the same manufacture having similar combus-
tion chamber characteristicz and equal or lower
BMEP ratings.

(1) Faeiiities for testing. The apphcant
requesting approval for the spark plug should
provide the necessary {acilities, equipment,
personnel. ete.. for conducting the tests. If
the applicant does not possess such facilities,
te mayv arrange for the tesis to be conducted
by qualified personnel at any appropriate
ageney which is available to undertake the work.,
Such. agencies might include engine manufsac-
rurers, airlines, schools, universities, ete.

‘h) Nomenclature.

(1} -Spark plugs of new design. Spark
plugs of a type that has not been previcusly
approved for use in any aircraft engine model.

(2) Spark plugs of an approved lype.
Spark plugs of a type that has been approved
for use In one or more specific aireraft engi:ne
models.

(3) Spark pluge of a design mmdar to an
approved type. Spark plugs of a given manu-
facturer which are similar to an approved type
spark plug previously desicned by that manu-
facturer. This elassification does not inelude
spark plugs of one manufacturer that may ap-

1 The airerall engine specifications are cantained in the Aireralt Engine

Listing which may be abtained from the Civil Asronsutics Administra-
rion, Weashimzton 235, D. C.
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pear to be similar to approved spark plugs
designed by another manufacturer.

{4) New engine models. Engines schaduled
for, or undergoing type certification testing
prior to approval.

{5) Actize engines. Engines which are cur-
rently being produced under a Type and/or
Production Certificate.

{B) Obsoleseent engines. Engines not in
production; somewhat inactive in service, but
the type certificates for which have not been
canceled.

(?) Obsolete 150-hour engines. Engines
certificated under 150-hour endyrance test,
but the type certificates for wincix have been
canceled,

. (8) Obsolete 50-hour engines. Engines cer-
tificated under 50-hour endurance test, but the

- type certificates for which have been canceled.

fc) Tests?

(1) General. For engines with 6 cylinders
or less, a full set of spark plugs of one type
should be installed. For engines with 7
eylinders or more, either a full set of one type
or two half-sets of different types of spark
plugs may be installed. During the block or
ground tests it should be determined that the
spark plugs do not have an adverse effeet in
conneection with the following:

Sterting.

Acceleration.

Preignition.

Detonation.

Pouling. .

‘Fdling. . y v

R.P. M. drop '

®/A ratio variations.

Distribution—F/A—leaded fuel. '
T 0., M. C,, cruising powers and speeds.
" Gap erosion rate.

Mechanical breakdown.

Ease of msta]lat.mn in engine.

2 Tablo 1 provides a mdy referentce to spark plug testing requirements
for various types of engines. )

at
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{2) Eeplacements. Normal replacement
of spark plugs 15 permissible during any test,
i. e., up to 2G percent of the spark plugs may
be replaced during any test provided related
engine conditions are satisfactory.

(3) Spark plug tnepection. At the com-
pletion of all bloek tests and at the intervals
specified in each of the flight service tests the
spark pings should be inspected for any un-
satisfactory conditions such as mechanical
breakdown, gap erosion rate, fouling, ete.

(d) Spark plugs for new engines. All types
of spark piuogs proposed for use in new engines
should be tested with the’ engme during the
type cerufication tests.

(e} Spark plugs for aclire engines.

(1) Spark plugs of mew design or of a type
that has besn approved for use with other engine
models. Either of the procedures outlined be-
low may be used to substantiste the airworthi-
ness of spark plugs of these categories.

(i) Block test. 'This test should be con-
ducted in accordance with the requirements of
sections 13.151 through 13.155

(ii} Ground and flight serrice iest.

‘g} A 50-hour engine block test should
be conducted in accordance with the require-
ments of secton 13.1534. The total time of
eacrn test run should be one-third of the time
specified in that section; however, the time
may be varied to meet special conditions. The
vibrazion. ealibration and detonation tesis pre-
seribed in seetoms 13.151 through 13.153
should be condueied during this test.

‘5y The flight portdon eof the test
should be conducted under normal operating
condigons for 209 hows on an experimental
basis. The spark plugs should be inspected
in accordance with (¢) (3) of this section
at 30- to 50-hour miervals

{2) Spark piugs of a design similar o an
approved iype. The manufacturer of s spark
plug that is approved for a lower rated engine
of a series of engines may modify the basic
spark ping by changing its characteristics to
accommeodate the Heher IMEP of other engines
of the same series with higher hp. ratings.
The modified spark plogs will be granted
approval for use with all engines of the par-
ticular model involved upon satisfactory com-
pletion of either of the proecedures m (1) of

AIRCRAFT ENGINE AIRWORTHINESS

————
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this paragraph or the following ground and
flight service test:

(1) Ground test. A 50-hour engine block
test should be condueted in aecordance with
the requirements of section 13.154. The total
time of each test run should be one-third of the
time specified in that section; however, the time
may be varied to meet special conditions. The
vibration, calibration and detonation tests
prescribed in sections 13.151 through 13.153
should be conducted during this test. Upon
satisfactory completion of this test, approval
will be granted for limited use of the spark plug
in aircraft for the purpose of flight service
testing in not more than two aircraft as follows:

() Flight service test.

{¢}) When installed in engines of air-
craft being operated under Parts 40, 41 or 42
of this subchapter, 250 hours of flight under
normal operating conditions should be_con-
ducted and the spark plugs inspected i accord-
ance with (c) (3) of this section at 30- to 50-hour
intervals,

(b) When installed in engines of air-
craft being operated under Part 43 of this
subchapter, 100 hours of flight under normal
operating conditions should be conducted and
the spark plugs inspected in accordance with
{c} {3) of this section at 20 to 25-hour intervals.

(fy Spark plugs for obsolescent engines.

i1}y Spark plugs of @ new design or of a type
that has been approved for use. with other engine
models, The test procedures outlined in (e} (1)
apply.

-2y Spark plugs of a design similar to an
approved type. 1t sometimes happens that the
spark plug manufacturer may wish to tailor or
redesign & tvpe of spark plug previously ap-
proved for use in certain engines in order that
the redesigned spark plug will be suitable for
use in an obsolescent engine of a different series
of engines. Upon satisfactory completion of
the block test and the applicable flight service
test specified below, the redesigned spark plug
will be granted approval for use in all engines of
the particular model involved.

(i) Block test. This test should be con-
duected using the procedure of (e} (2) (i). Upon
satisfactory completion of this block test, ap-
proval will be granted for limited use of the
spark plug in aircraft for the purpose of flight
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service testing in pot more than two airersft
as follows:

(1) Flight service test. (a) When installed
in engines of aircraft being operated under
Parts 40, 41 or 42 of this subchapter, 150 hours
of flight under normal operating conditions
should be conducted and the spark plugs in-
spected in accordance with (¢} (3) of this
. section at 25~ to 30-hour intervals

(b) When installed in engines of air-
craft being operated under Part 43 of this
subchapter, 50 hours of flight under normasl
operating conditions should be conducted and
the spark plugs inspected in sccordance with
(c) (3) of this section at 10- to 15-hour intervals.

(2) Spark plugs for obsolete 150-hour engines.

(1) Spark plugs of new destgn. The test -

procedures outlined i (e) (1) apply.

(2) Spark plugs of a design similar fo an
appraved type.. Upon satisfaetory completion
of the preignition test and the applicable flight
service test speecified below, spark plugs of a
t¥pe, or similar to a type which has been pre-
viously approved for use in one or more specific
engine models, will bé granied approval for use
with all obsolete engine models for which the
spproved spark plug used in the preignition
rating test has been granted approval.

it- Cumparative single eylinder preigni-
#Hon test. This test should be conducted on a
single cvlinder engine accepiable to the CAA

snd should consist of the following: six approved

spark plugs of a type curreniy ‘considered
acceptable for use in the obsolete engine and
six test spark plugs of the type for which ap-
proval is desired should be tested to esisblish
rotparative preignition ratings. If the aver-
aze INMEP rating of the test spark plugs falls
within the range of plus or minus ten pereent
“=10%%) of the average rating established for
the approved tyvpe spark plugs. the test plug
will be approved for Lmited use 1n an aireraft
for the specific purpose of accomplishing one of
the following flight service tesis:

(g} YWhen installed in not more than
one-half of the engines of not more than two
aircraft being operated under Parts 40. 41 or
42 of this subchapter. 150 hours of flight
under normal operaiing conditions should be
conducted and the spark plugs inspected in

ATECRAFT ENGINE ATRWOBTHINESS _ 3

accordance with {c) (3) of this seetion at 25-
to 30-hour intervals.

(b) When installed in engine(s) of not
more than one aircraft being operated under
Part 43 of this subchapter, 100 hours of flight
under normal operating conditions should be
conducted and the spark plugs inspected in
accordance with (¢) (3} of this section at 20- to
25-hour intervals.

(h) Spark plugs for obsolete 50-hour engines.

(1) Spark plugs of new design. Either of
the following procedures may be used to sub-
stantiate the airworthiness of spark plugs in
this category:

(i) Block test. A 50-hour block test un-
der conditions similar to those specified for the
original type certification tests of the engine.

(1) Ground and flight service test.

{¢) The ground test should be a 10-
hour endurance test under conditions similar to
those specified for the original type Certification
of the engine.

() The flight portion of the tesi
should be conducted under normal operating
conditions for 90 hours on an experimental
basis. The spark plugs should be inspected
in gecordance with (c) (3) of this section at 25-
to 30-hour intervals.

(2) Spark plugs of a design similar fo an
aepproved type. Upon satisfactory completion
of the preignition test and the flight service test
specified below, spark plugs of a type, or similar
to a type which has been previously approved
for use in one or more specific engine models,
will be granted approval for use with all obsolete
50-hour engine models for which the approved
spark plug used in the preignition rating test
has been granted approval.

(i) Comparative single cylinder preigni-
tion lesi. The test procedures outlined in (g)
{2) (i) should be followed.

(1) Flight service test. ‘Upon satisfactory
completion of the preignition test a 30-hour
flight service test should be conducted under
normal operating conditions in one airplane
only. The spark plugs should be inspected in
accordance with (e¢) (3) of this section at 20- to
30-hour intervals.

(1) Alteration to appraved spark plugs.

(1) Major ehanges. Any major change to

an approved type spark plug requires substan-
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tiztion normally by engine testing. - A deserip-
tion of the change and substantiating data
sirouid be submitted to the CAA for evaluation
znd,or approval to determine whether testing
= necessery before installing the modified spark
plug in a certificated engine. Major changes

%} Any alteration or modification which
witd apyrmahi}' change the IMEP mating of the
spark pieg,

i1} The substituiien of nonequivalent
materials for the fabrication of major parts and
assemblies of the spark plop.

{fii) Any other change which may ad-
verzely afert the operating characteristies and
ibe axmotdxmf-ss of the spark plug.

{2y Afmor ckanges. -Minor changes do
not require CAA approval prior to incorpora-
tion in certifiested engines, but should be

included In the semi-annual drawing submittal

for subsequent CAA approval.  Minor changes
include:

{1+ Shght variations in tolerances and
clegrances.

itiy Change to equivalent or improved
material in minor parts.

{1i) Improvements in surface treatment
of external areas.

iv; Any other minor chanee which does
ot adversely affect the operating characteris-
ties and the airworthiness of the spark plug.

‘3. dpark piuge tested by engine manu-
Faciures. The spark plug mapufscturer sup-
pies detailled information {(usually on blue
prints. 10 the engine manufacturer with respect
te changes or alterations 10 approved type spark
piuzs. the engine manufseturer should in-
clude these changes in engine parts drawing
submitials to the CAA.

(4) Spark piugs tested by others than engine
manujccturers. Spark plog mannfectorers and
others who kave cblained spprovat of 2 spark
piug without testing by en engine mannfasturer
should submit all changes or alterations 1o the
spark plag direct 1o the T4A.

{13 Spark plusge for midilary sagines.

(2} Mitary approced spark plugs.

(i} Spark plugs approved by the military
services for use in military engines whose com-
mercial counterpart bas been type certifieated
m aecordance with CAR will be granted
approval upor request for use m the eivil
counterpart of the military engine, providing
their service experience in wmilitary operations
has been satisfactory.

(ii) Spark plugs approved by the mil-
tary services for use in a surplus military engine
model which has subsequently been certificated
under Group 5-E Specifications of the Aireraft
Engine Listing,® may be granted automatic
approval for use in the engine, provided the
military service experience of the spark plug
has been satisfactory.

{2) Replacement spark plugs for mailitary
engines.

(i} The test procedures outlined in (e),
except (e) (2) (i) (&) will apply to new or re-
placement spark plugs proposed for use in
surplus military engines installed in aircraft
heing operated under Parts 40, 41 or 42 of this
subchapter.

{i1) The test procedures outlined in (f),
except (f) (2} (i) (a) will apply to new or
replacement spark plugs proposed for use in
surplus military engines installed in sirerait
heing operated under Part 43 of this sub-
chapter.

? See footnote !, page i
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Tasnz I—Sranx PLve Tzer Scuzorie

i
New type spark plug | Approved spark plugs madified

Engine classifeation t
i Bloek test | Flight test _Bloek test (hours} Flight test
: hours} i (hours} : {Bours)
Newenzines ___ oo cn v s 180 : L4 2 U PN SRR
Aective epgimes: H ' i
{g) Air earrieraireraft__. . ___._..__ ) ! (SO plus_ . ieceeeaas : 256 XC
(b} Nonair earrieraizeraft. . _____ : : Syplas. .o oo e NC
Ohsoleseent - : H
{a) Airesrrierafreraft_ ___...._ ... 13300 oL i O a0 plus. .. 153 NC
it or ! or
b} Nouzir earvier aireraft.. ... {50 plus_______ | 200 830 plus__ oo 53 NC
Obsolete epgines: | : Experimental )
fa} 130-bour engines:______._._.____ i _ :
(1) Afreargier siveraft_ ____ . Preignition test plus_ ____ ; 150 RC
.2} Nonair carrier aireraft____J H |\ Preignition test plus. _.__ l 106 NG
(by 50-hour engives: . N _ ) . -
(1) Air earvier afreraft_. . ____ No engines ysed XNo engines uced
(3) Xonair earrier airerait____ 50 or mot.all Preignition test plus. __. _ 50 NC
n

(19 F. R. 7998, Dec. 3, 1954, effeetive Dee. 15. 1954.)
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