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This manual is on sale by the Superintendent of Docu­
ments, U. S. Government Printing Office, Washington 25, 
D. C. The price, which includes the supplementary 
service, is 75 cents. For that price, the purchaser 
receives the basic manual and supplements as issued 
embodying textual revisions. Supplements issued prior 
to the time of purchase will be packaged with the manual. 
The purchaser will receive the remainder of the supple­
ments by mail at the times of issuance. 
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I n t r o d u c t o r y N o t e 
Civil Aeronautics manuals are published by the Civil Aeronau­

tics Administration to supplement and explain the Civil Air 
Regulations. This manual contains the first of a series of policies, 
interpretations, and rules which pertain to the current require­
ments of Part 13 of the Regulations of the Civil Aeronautics 
Board. Additional manual material on other sections will be is­
sued from time to time to inform the public on acceptable means 
of showing compliance with the requirements of Part 13. 
CAA rules are issued pursuant to authority conferred upon the 

Administrator in the Civil Air Regulations. Such rules are man­
datory and must be complied with. 
CAA Interpretations define or explain words and phrases of the 

Civil Air Regulations. Such interpretations are for the guidance 
of the public and will be followed by the Administration in deter­
mining compliance with the regulations. 
CAA policies provide recommended methods of complying with 

the Civil Air Regulations. Such policies are for the guidance of 
the public and are not; mandatory in nature. 
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 inapplicable in a particular case may be modified 
upon request. 
Part 13 of the Civil Air Regulations, available from the Super­

intendent of Documents, Government Printing Office, Washington 
25, D. C, should be inserted in front of the table of contents 
and should also be consulted when using this manual. The table 
of contents is arranged to show the title and number of each 
section of the regulations. Any rules, policies, or interpretations 
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 interpre­
tations which have been issued. 
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Aircraft Ermine Airworthiness 

§ 13.18-1 Approval of spark plugs for 
reciprocating engines (CAA policies 
which apply to § 13.18)—(a) General. 
Spark plugs are considered to be an in­
tegral part of an aircraft engine and 
therefore should be tested with the en­
gine to determine that the spark plug-
engine combination will operate and 
perform satisfactorily. Upon successful 
completion of the applicable tests speci­
fied in this section the spark plugs will 
be approved and listed on the pertinent 
Aircraft Engine Specification.1 This 
approval may be extended to other ap­
proved models of the same series of en­
gines having equal or lower BMEP 
ratings or different series of engines of 
the same manufacture having similar 
combustion chamber characteristics and. 
equal or lower BMEP ratings. 
(1) Facilities for testing: The appli­

cant requesting approval for the spark 
plug should provide the necessary fa­
cilities, equipment, personnel, etc., for 
conducting the tests. If the applicant 
does not possess such facilities, he may 
arrange for the tests to be conducted by 
qualified personnel at any appropriate 
agency which is available to undertake 
the work. Such agencies might include 
engine manufacturers, airlines, schools, 
universities, etc. 
(b) Nomenclature. (1) Spark plugs 

of new design: Spark plugs of a type that 
has not been previously approved for use 
in any aircraft engine model. 

1 The aircraft engine specifications are con­
tained in the Aircraft Engine Listing which 
may be obtained from the Civil Aeronautics 
Administration, Washington 25, D. C. 

(2) Spark plugs of an approved type: 
Spark plugs of a type that has been ap­
proved for use in one or more specific 
aircraft engine models. 
(3) Spark plugs of a design similar to 

an approved type: Spark plugs of a given 
manufacturer which are similar to an 
approved type spark plug previously de­
signed by that manufacturer. This 
classification does not include spark 
plugs of one manufacturer that may ap­
pear to be similar to approved spark 
plugs designed by another manufacturer. 
(4) New engine models: Engines 

scheduled for, or undergoing type cer­
tification testing prior to approval. 
(5) Active engines: Engines which are 

currently being produced under a Type 
and/or Production certificate. 
(6) Obsolescent engines: Engines not 

in production; somewhat inactive in 
service, but the type certificates for 
which have not been canceled. 
(7) Obsolete 150-hour engines: En­

gines certificated under 150-hour en­
durance test, but the type certificates for 
which have been canceled. 
(8) Obsolete 50-hour engines: En­

gines certificated under 50-hour en­
durance test, but the type certificates for 
which have been canceled. 

(c) Tests2—(1) General. For en­
gines with 6 cylinders or less, a full set 
of spark plugs of one type should be in­
stalled. For engines with 7 cylinders or 

; Table 1 provides a ready reference to 
spark plug testing requirements for various 
types of engines. 

1 



1 3 . 1 8 - 1 (c) (2) C I V I L A E R O N A U T I C S M A N U A L 1 3 

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 de­
termined that the spark plugs do not 
have an adverse effect in connection 
with the following: 
Starting. 
Acceleration. 
Preignition. 
Detonation. 
Fouling. 
Idling. 
R. P. M. drop. 
F A ratio variations. 
Distribution—F'A—leaded fuel. 
T. O , M. C." cruising powers and speeds. 
Gap erosion rate. 
Mechanical breakdown. 
Ease of installation in engine. 

<2> Replacements. Normal replace-
9 ment of spark plugs is permissible dur­

ing any test, i. e., up to 20 percent of the 
spark plugs may be replaced during any 
test provided related engine conditions 
are satisfactory. 

(3) Spark plug inspection. At the 
completion of all block tests and at the 
intervals specified in each of the flight 
service tests the spark plugs should be 
inspected for any unsatisfactory condi­
tions such as mechanical breakdown, gap 
erosion rate, fouling, etc. 

id> Spark plugs far neic engines. All 
types of spark plugs proposed for use in 
new engines should be tested with the 
engine during the type certification tests. 

<e» Spark plugs for active engines— 
<1> Spark plugs of neic design or of a 
type that has been approved fcr use with 
other engine models. Either of the pro­
cedures outlined below may be used to 
substantiate the airworthiness of spark 
plugs of these categories. 

(i> Block test. This test should be 
conducted in accordance with the re­
quirements of SS 1 3 . 1 5 1 through 1 3 . 1 5 5 . 

(ii> Ground and flight service test, 
(a) A 50-hour engine block test should 
be conducted in accordance with the re­
quirements of § 13 .154 . The total time 
of each test run should be one-third of 
the time specified in that section; how­
ever, the time may be varied to meet 
special conditions. TJie vibration, cali­

bration and detonation tests prescribed 
in §§ 1 3 . 1 5 1 through 1 3 . 1 5 3 should be 
conducted during this test. 

(b) The flight portion of the test 
should be conducted under normal op­
erating conditions for 200 hours on an 
experimental (NX) basis. The spark 
plugs should be inspected in accordance 
with (c) (3) of this section at 30- to 
50-hour intervals. 

(2) Spark plugs of a design similar to 
an approved type. The manufacturer of 
a spark plug that is approved for a lower 
rated engine of a series of engines may 
modify the basic spark plug by changing 
its characteristics to accommodate the 
higher IMEP of other engines of the 
same series with higher hp ratings. The 
modified spark plugs will be granted ap­
proval for use with all engines of the 
particular model involved upon satisfac­
tory completion of either of the proce­
dures in (D of this paragraph or the 
following ground and flight service test: 

(il Ground test. A 50-hour engine 
block test should be conducted in ac­
cordance with the requirements of 
5 13 .154 . The total time of each test run 
should be one-third of the time speci­
fied in that section; however, the time 
may be varied to meet special conditions. 
The vibration, calibration and detona­
tion tests prescribed in §§ 1 3 . 1 5 1 through 
1 3 . 1 5 3 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: 

(ii) Flight service test, (a) When in­
stalled in engines of aircraft being op­
erated under Parts 40, 41 or 42 of this 
subchapter, 250 hours of flight under 
normal operating conditions should be 
conducted and the spark plugs inspected 
in accordance with (c) (3) of this sec­
tion 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 un­
der normal operating conditions should 
be conducted and the spark plugs in­
spected in accordance with (c) (3) of 
this section at 20- to 25-hour intervals. 

2 



AIRCRAFT ENGINE AIRWORTHINESS 13.18-1 (h> (1 ) ( i i ) 

(f) Spark plugs for obsolescent en­
gines— (1) Spark plugs of a new design 
or of a type that has been approved for 
use with other engine models. The test 
procedures outlined in (e) (1) apply. 

(2) Spark plugs of a design similar to 
an approved type. It sometimes happens 
that the spark plug manufacturer may 
wish to tailor or redesign a type of spark 
plug previously approved for use in cer­
tain 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 comple­
tion of the block test and the applicable 
flight service test specified below the re­
designed spark plug will be granted ap­
proval for use in all engines of the 
particular model involved. 
(1) Block test. This test should be 

conducted using the procedure of (e) (2) 
(i). Upon satisfactory completion of 
this block test approval will be granted 
for limited use of the spark plug in air­
craft for the purpose of flight service 
testing in not more than two aircraft as 
follows: 

1 (ii) Flight service test, (a) When in­
stalled in engines of aircraft being op­
erated under Parts 40, 41 or 42 of this 
subchapter, 150 hours of flight under 
normal operating conditions should be 
conducted and the spark plugs inspected 
in accordance with (c) <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 
normal operating conditions should be 
conducted and the spark plugs inspected 
in accordance with (c) (3) of this sec­
tion at 10- to 15-hour intervals. 

(g) Spark plugs for obsolete 150-hour 
engines—(1) Spark plugs of new design. 
The test procedures outlined in (e) (1) 
apply. 

(2) Spark plugs of a design similar to 
an approved type. Upon satisfactory 
completion of the preignition test and 
the applicable flight service test specified 
below, spark plugs of a type, or similar to 
a type which has been previously ap­
proved for use in one or more specific 
engine models, will be granted approval 

) for use with all obsolete engine models 

for which the approved spark plug used 
in the preignition rating test has been 
granted approval. 

(i) Comparative single cylinder pre­
ignition test. This test should be con­
ducted on a single cylinder engine ac­
ceptable to the CAA and should consist 
of the following: six approved spark 
plugs of a type currently considered ac­
ceptable for use in the obsolete engine 
and six test spark plugs of the type for 
which approval is desired should be 
tested to establish comparative preigni­
tion ratings. If the average IMEP rat­
ing of the test spark plugs falls within 
the range of plus or minus ten percent 
(±10%) of the average rating estab­
lished for the approved type spark plugs, 
the test plug will be approved for limited 
use in an aircraft for the specific pur­
pose of accomplishing one of the follow­
ing flight service tests: 

(a) When 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 operating condi­
tions should be conducted and the spark 
plugs inspected in accordance with (c) 
(3) of this section at 25- to 30-hour 
intervals. 
(b) When installed in engine(s) of 

not more than one aircraft being oper­
ated under Part 43 of this subchapter, 
100 hours of flight under normal operat­
ing conditions should be conducted and 
the spark plugs inspected in accordance 
with (c) (3> of this section at 20- to 25-
hour intervals. 

(h) Spark plugs for obsolete 50-hour 
engines—<1) Spark plugs of new de­
sign. Either of the following procedures 
may be used to substantiate the air­
worthiness of spark plugs in this cate­
gory: 
(i) Block test. A 50-hour block test 

under conditions similar to those speci­
fied for the original type certification 
tests of the engine. 

(ii) Ground and flight service test, 
(a) The ground test should be a 10-
hour endurance test under conditions 
similar to those specified for the original 
type certification of the engine. 

3 
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( b ) T h e fl ight port ion of the test 
should b e conducted u n d e r n o r m a l o p ­
erat ing conditions for 90 h o u r s o n a n 
exper imenta l ( N X ) basis. T h e spark 
p lugs should be inspected in accordance 
wi th ( c ) ( 3 ) of this section a t 25- to 
30-hour intervals . 

(2 ) Spark plugs of a design similar to 
an approved type. U p o n satisfactory 
complet ion of the pre igni t ion test a n d 
the fl ight service test specified be low, 
spark p lugs of a type, or s imilar to a 
type which h a s been previously a p p r o v e d 
for use in one or m o r e specific engine 
models , wi l l be g r a n t e d a p p r o v a l for use 
w i th al l absolete 50-hour engine models 
for w h i c h the a p p r o v e d s p a r k plug used 
in the preignit ion rat ing test h a s been 
g r a n t e d a p p r o v a l . 

( i ) Comparative single cylinder pre­
ignition test. T h e test procedures out ­
l ined in <g) (2> <i> should be fo l lowed. 

( i i ) Flight service test. U p o n sat is­
factory complet ion of the pre igni t ion test 
a 50-hour f l ight service test should b e 
conducted u n d e r n o r m a l operat ing con­
ditions in one a i rp lane only. T h e spark 
plugs should be inspected in accordance 
w i t h ( c ) (3 ) of this section a t 20- to 30-
h o u r intervals . 

( i ) Alteration to approved spark 
plugs—(1) Major changes. A n y m a j o r 
c h a n g e to a n a p p r o v e d type s p a r k p lug 
requires substant iat ion n o r m a l l y by 
engine testing. A descript ion of the 
c h a n g e a n d substant iat ing data should 
be submitted to the C A A for evaluat ion 
a n d /or a p p r o v a l to determine w h e t h e r 
testing is necessary before instal l ing the 
modified spark p lug in a certificated 
engine. M a j o r changes include: 

(1) A n y a l terat ion or modif icat ion 
w h i c h wil l apprec iab ly change the I M E P 
rat ing of the spark plug. 

( i i ) T h e substitution of nonequiva lent 
mater ia l s for the fabr ica t ion of m a j o r 
parts a n d assemblies of the s p a r k plug. 

( i i i ) A n y other c h a n g e w h i c h m a y 
adversely affect the operat ing c h a r a c ­
teristics a n d the a irworth iness of the 
s p a r k p lug . 

( 2 ) Minor changes. M i n o r changes 
d o not require C A A a p p r o v a l pr ior to i n ­

corporat ion in certificated engines, b u t 
should be inc luded in the s e m i - a n n u a l 
d r a w i n g submit ta l for subsequent C A A 
approva l . M i n o r changes inc lude: 

( i ) S l ight var iat ions in tolerances a n d 
clearances. 

( i i ) C h a n g e to equivalent or i m p r o v e d 
mater ia l in m i n o r parts . 

( i i i ) I m p r o v e m e n t s in sur face t r e a t ­
m e n t of external areas . 

( i v ) A n y other m i n o r c h a n g e w h i c h 
does n o t adversely affect the operat ing 
characterist ics a n d the a irworth iness of 
the spark p lug . 

(3 ) Spark plugs tested by engine man­
ufacturers. T h e s p a r k p lug m a n u f a c ­
turer supplies detai led i n f o r m a t i o n 
(usua l ly on b lue pr in t s ) to the engine 
m a n u f a c t u r e r w i t h respect to changes or 
a l terat ions to a p p r o v e d type s p a r k plugs . 
T h e engine m a n u f a c t u r e r should include 
these changes in engine par t s d r a w i n g 
submittals to the C A A . 

(4 ) Spark plugs tested by others than 
engine manufacturers. S p a r k p lug 
m a n u f a c t u r e r s a n d others w h o h a v e o b ­
ta ined a p p r o v a l of a s p a r k p lug w i t h o u t 
testing by a n eng ine m a n u f a c t u r e r 
should submit all changes or a l terat ions 
to the s p a r k p lug direct to the C A A . 

( j ) Spark plugs for military engines-— 
(1 ) Military approved spark plugs, ( i ) 
S p a r k p lugs a p p r o v e d by the mi l i tary 
services for use in mi l i tary engines whose 
commerc ia l counterpar t h a s been type 
certificated in accordance w i t h C A R wi l l 
be g r a n t e d a p p r o v a l u p o n request f o r 
use in the civil counterpar t of the mi l i ­
tary engine, provid ing their service ex ­
perience in mi l i tary operat ions h a s b e e n 
satisfactory. 

( i i ) S p a r k p lugs a p p r o v e d b y the mi l i ­
tary services for use in a surplus mi l i tary 
eng ine model w h i c h h a s subsequently 
b e e n certificated under G r o u p 5 -E Spec i ­
fications of the A i r c r a f t E n g i n e Lis t ing , 3 

m a y be g r a n t e d automat ic a p p r o v a l for 
use in the engine, prov ided the mi l i tary 
service experience of the s p a r k p lug h a s 
been satisfactory. 

"See footnote 1. 
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A I R C R A F T E N G I N E A I R W O R T H I N E S S 13.18-1 (j) (2) 
(2) Replacement spark plugs for mili­

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

(ii) The test procedures outlined in (f), except (f) (2) (ii) (a) will apply to new or replacement spark plugs proposed for use in surplus military engines in­stalled in aircraft being operated under Part 43 of this subchapter. 

T A B L E I — S P A R K P L U G T E S T S C H E D U L E 

Engine classification 

New engines 
Active engines: 

(a) Air carrier aircraft 
(b) Nonair carrier aircraft 

Obsolescent engines: 
(a) Air carrier aircraft 

(b) Nonair carrier aircraft 
Obsolete engines: 

(a) 150-hour engines: 
(1) Air carrier aircraft 
(2) Nonair carrier aircraft 

(b) 50-hour engines: 
(1) Air carrier aircraft 
(2) Nonair carrier aircraft 

New type spark plug 

Block test 
(hours) 

150--.. 

150--.-
or SO plus 

Flight test 
(hours) 

0 
or 

200 N X 

No engines used 
•50 or 100 N X 

Approved spark plugs modified 

Block test (hours) 

50 plus-
50 plus. 

50 plus-

50 plus. 

Preignition test plus_ 
Preignition test plus. 

Flight test 
(hours) 

250 N C 
100 N C 

150 N C 

50 N C 

150 N C 
100 N C 

No engines used 
Preignition test plus j 50 N C 

CAVI ATION 
INFORMATION 

* .U. S, G O V E R N M E N T ' P R I N T I N G O F F I C E : O - 32SZ06 
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