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NORMAL PATTERNS - SLOW S\\EF.;P - 18-CYLINDER ENGINE, LOW-TEN­
SION IGNITION SYSTEM - 'fhe picture observed on slow sweep pre­
sents the patterns of 18 spark plugs fired by two magnetos in 
one complete engine cycle, or 720 crankshaft degrees. The normal 
polarity reversal of consecutive firings of one magneto is indi­
cated by Patter~ appearing alternately above and below the 
trace lin~. It will also be noted that because of the magneto 
arrangement for this engine, successive firings of the same 
spark plug are alternately positive and negative. The first pat­
teril . appeariqg ,tram , the left. edge of .. t4e. screen is. identified 
as to cylinder by ·the selected cylinder on the Cycle Switch. The 
remaining patterns are for the remaining 17 cylinders fired hy 
the selected magneto in fi~ing order and are identified by the 
cylinder number appearing on the cycle swi~ch face in clockwise 
order. 

MALFUNCTION PATTERNS - SLOW SIVEF..P - 18-CYLINDER ENGINE, LOW­
TENSION IGNITION SYSTEM - Malfunction patterns such as an open 
high-tension circuit (open secondary) can be identified as a 
much higher· than .normal pattern with complete lack of high - fre­
quency oscillation, a shorted high-tension circuit (shorter! 
secondary) appears as a pattern slightly lower in height than a 
normal pattern with ~o~·plete lack of second high- frequency m;­
cillation. The lack of second high-frequencY oscillation appear~ 

... ... as a b.r ! ght Sj)Ot on the tail of the pattern. An open secondary, 
r·-j(- 8iJor t ed sei:.ond'll'yf .a0d-J:6-no•·mal. patt.litJI.li,..Jll'll., shmm.-··· ·~ "__..,..,. ·• 

i ~~ .. 
NORMAL PATTERN - FAST SW!oEP - 18-CYLINDER ENGINE, l.OW-TENSION 
IGNITION SY~M - The two patterns that appear in fast sweep are 

. for the cylinder selected by the Cycle Switch and for the next 
cylinder fired by the selected magneto. The pattern at the left 

· end is the cylinder selected by the Cycle Switch. Both patterns 
appear above and below the trace line as successive firings of 
the same spark plug are alternately positive and negative . The . 
normal pattern has the following basic characteristics; breaker 
point opening; an initial high-amplitude excurston, second high­
frequency oscillation which extends to form a "saddle" in that 
portion of .·the pattern between the second excursion of the trace 
and the abrupt negative slope toward the zero signal line, a 

. "hook" following the "saddle~. and a low-frequency tail until 
the breaker points close. 
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NORMAL PATTEilNS - FAST SWEFP - lA-CYLINDER Jil'lGINE, LOW-T1!1i­
SION IGNITION SYSTEM - The normal patterns pictured at the left 
end will be observed on certain cylinders and Is attributed to 
the magneto booster .points closing prior to the normal breaker 
point closing. This pattern differs from the other pictured 
normal pattern during the time the booster points are closed. 
Between the time the booster points open again :lllrl the normal 
breaker point closing, there appears low-frequency oscillation. 
Although not completely normal, all of the characteristics of ·a 
normal pattern are present so the pattern 1s considered normal. 

BREAKEil . POINT NON-SYNCHRONIZATION PATTERN ·- FAST SWEEP· 
18-CYLINDER ENGINE, LOW-TENSION IGNITION SYSTEM - The magneto 
breaker point synchronization check is made to determine that 
both spark plugs in each cylinder are fired simultaneously. The 
r.ondition Switch is set to "B" (both magnetos) of the selected 
engine to display on the Indicator the patterns from both left 
and right magnetos superimposed on each other. If the breaker 
points are not synchronized, ·the breaker points associated with 
the patterns appearing to the left are opening before tho:;e 
associated .with the patterns on the right. BY measuring the dis­
tance on the screen between the points of breaker point opening 
and allowing 1/32 inch to equal one degree of crankshaft rota-
tion, the amount of synchronization error may be determined. The 
breaker point non-synchronization check should be made on the 
cyl .indeis to which the__._g,netos an• instal.J..e.d .aAd....t.i.Qlcli-,.-~ 

BREAKER POINT NON-SYNCHRONIZATION PATTERN- FAST SWEEP­
IS-CYLINDER ENGINE, LOW-TENSION IGNITION SYSTEM - The magneto 
breaker point synchronization check is made to determine that 
both spark plugs ineach cylinder are fired simultaneously. With 
the Condition Switch set to "L" (left magneto), if activity of 
small magnitude is observed ahead of the breaker point opening, 
that activity is caused by the right magnet9 breaker point open­
ing early.Switching the Condition Switch to "R" should elimi­
nate this activity. By measuring the distance on the screen be­
tween points of breaker point opening and allowing 1/32 ir.ch to 
equal one degree of crankshaft rotation, the amount of synchro­
nization error may be determined. The breaker point non- synchro­
nization check should be made on the cylinder to which the mag-
netos are installed and timed. · 
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BREAKER POINT BOUNCE PATTERN - FAST SWEEP - 18-CYLINDER 
ENGINE, LOW-TENSION IGNITION SYSTFM - This pattern resembles 
that for magneto breaker point mistipling. The marked difference, 
however, is the short trace line separating the two initial high­
amplitude oscillations and the appearance of the pattern with 
the Condition Switch set for only a single magneto position. 
Breaker point twunce may occur both before the normal break~r 
point opening and after the normal breaker point closing. 

Probable Causes: A weak breaker point spring or damaged cam 
with rough spots on it. A weak spring should cause bounce on all 
spark plug positions of the affected magneto while for a damaged 
cam the bounce ~hould occur on only one spark plug position. 

ARCING DiSTRIBUTOR BRUSH PATTERN - FAST SIIEEP - 18-CYLINDER 
ENGINE, LOW-TENSION IGNITION SYSTEM - This pattern appears normal 
except for an unusual amount of activity in the sloping tail of 
the pattern between the hook and breaker point closing. Early 
stages of brush arcing appear on isolated cylinders. As the mal­
function progresses more cylinders are affected; the oscilla­
tions become larger and cover a greater portion of the pattern. 
Severe arcing has been observed as excessive activity throughout 
the entire length of the pattern. 

Probable Causes: Burned or dirty distribution segments. con- _,,. 
caved segment .surfaces causing the brushes - to jump, wenk brush · _ 

- spring3, -feathered "i;ej;rocft ~difes, --or exc"es:fiv~;ofn tr1bu t.Or~- -­
vibration may cause the brushes to arc. 

SHORTED PRIMARY CIRCUIT PATTERN (MAGNETO TO DISTRIBU· 
. TOR) • SLOW SWEEP - IS-CYLINDER ENGINE, LOW-TENSION IGNITION 

SYSTEM - A completely shorted primary circuit in the grounding 
system or between the magneto and the distributor produces no 
pattern; only the horizontal trace line will be seen. Nine very 
small pips which arc inductive pickup from the other magneto 
are sometimes visible. All spark . plugs fired by the affected 
magneto will display this pattern. The nine additional patterns 
appearing at the left are from the other magneto and are visible 
because of the Analyzer tie-in to the magneto gyounding system. 

Probable Causes: Faulty magneto grounding. switch or system, 
the breaker points not qpening, a grounded primary coil or 
condenser, or a ground between the magneto and distributor. 
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SHORTED PRIMARY CIRCUIT PATTERN (DISTRIBUTOR TO COIL) -
FAST SWEFJ> - 18-CYLINDER El'IGINE, LOW-TENSION IGNITION SYSTEJ'd -
A shorted pr'imary circuit between the distributor and cylinder 
mounted coil produces no pattern for the cycle switch selected 
spark plug position; onlY the horizontal tr;ace line will be· 
seen. The pattern will appear on only the selected cylinder po­
sition, but the pattern for the next cylinder to be fired by the 
selected magneto will generally be distorted because o.f the 
reaction of this mal function on the system. 

Pr.obable causes: A ground in the primary lead from the dis~ 
tributor .to the cylinder mounted coil or . ~ short in the primary 
winding of this coil. 

OPEN PRIMARY CIRCUIT PATTERN (MAGNETO TO DISTRIBUTOR) -
SLOW SWEEP - 18-CYLINDEi! ENGINE, LOW-TENSION IGNITION SYSTEM -
'i'hb pattern cr.n best h(' described as nino rolfJ!f.:.s~:pcriiiipostJd - ·· 
on 11 distorted sine wave. The pips occur at approximately the 
breaker point closing points of the affected magneto. The sine 
wave voltage variation is the normal voltage variation induc~d 
in the primary coil hy the magneto rotor. The nine normal pat­
terns are for the unaffected magneto, but are generally dis-
torted because of the malfunction present on the one rr.ngneto. 

Probable Causes: The breaker point!! are not closing either . 
mechanically or electrically because of excessive point clear­
ance or a foreign substance insulating electrical contact be­
tween the point. The pattern can also be caused by ·an open in 
the primary coil or distributor. 

OPEN PRIMARY CIRCUIT PATTERN (DISTRIBUTOR TO COIL) -
FAST SWEEP • 18-CYLINDE'R ENGINE, LOW-TENSION IGNITION SYSTEll -
This pattern produces a very high initial peak voltage, the 
second excursion of the trace extends below the horizontal trace 
line, and the remainder of the pattern consists of low-frequency 
oscillations until the breaker points close. The pattern will 
only appear for the Cycle Swl tch selected cylinder position. 

Probable Causes: An open in the lead from the distributor 
to the cylinder mounted coil or in the primary winding of this 
coil. 
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r OPEN 1 P1 LEAD PATTERN - SLOW SWEEP - 18-CYLINDEII F.NGINE, 
LOW-TENSION IGNI1'ION SYSTEM - This pattern can best be described 
as nine small pips superimposed on a low-amplitude sine wa~e. 
The nine small pips are inductive pickup from the other ·magileto, 
the sine wave 400 cycle pickup. The nine norrr.al patterns are 
for the unaffected magneto, but are generally distorted because 
of the malfunction present on the one magneto. : • 

Probable Causes: An open in the magneto grounding primary 
lead either in the magneto, at the AN connector, on the ·magneto 
or . between the m.'lgneto and grounding switch or relay. This open 
•p• lead acts as an antenna picking up signals from the other 
magnetos. The defective magneto is not necessarily inoperatl.ve. 
In addition to the above possible causes, the open could be in 
the ignition cable to the Analyzer. 

ARCING BREAKER POINTS PATTERN - FAST SWEEP - 18-CYLINDER 
ENGINE, ·LOW-TENSION IGNITION SYSTEM - An early stage of arcing 
b~e~ker points ' ;,; pJieiris1lTtt '1>l'1l\1lt spot jU:>rllft-erthln)re.aKeF­
·point opening; severe arcing is illustrated. The arc is main­
tained until the' points have opened sufficiently to !llltinguish 
the arc, at which time primary coil current flow ceases, induc­
ing a surge of energy into the high-tension coil. The ,act.ivlty 
in the high-tension coil then becomes visible on the.~ndicator. 

Since a large percentage of the primary coil energy was dissi­
pated during arcing, the amplitude of the pattern is not as large 
as normal. The oscillation in the •saddle" · portion of the pat­
tern indicates that the spark plug is firing. All spar!; . plugs 
fired by the affected magneto display this pattern. ·' 

Probable Causes: Oil on the breaker P<>ints, a 'defec;:tive (open) 
primary condenser, or the lead from the breaker points to the 
condenser is disconnected. 

INITIAL FOULING OF SPARK PLUG PATTERN- FAST SWEEP -
IS-CYLINDER ENGINE, LOW-TENSION IGNITION SY$TEM - The height of 
the initial high-amplitude oscillation is less than normal and 
does not return as close to the zero trace as normal. There is 
less oscillation in the •saddle" portion of .the pattern and the 
sharp negative slope following the "saddle" is not as , pronounced 
as normal. Some combustion is indicated by the oscillation in 
the "saddle" portion of the pattern. 

Probable Causes: Early stages of spark plug fouling due .toa 
foreign sbustance (lead or carbon) on the spark plug .electrodes. 
The condition can generally be cleared up by accomplishing the 
recommended plug de-fouling procedure. 
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FOULED SPARK PLUG ·:PATTERN - FAST SWEI!:P - lll-CYLINDE.R EN- ' 
GINE, LOW-TENSION IGNITION SYSTEM - This pattern is ess~ntially 
the same as the shorted high-tension circuit pattern. Ho~Vever, 

in contrast to the steady appearance of the short, tne , fpuled . 
plug pattern represents a changing resistive short due t,o foul­
ing, and consequently presents a changing, dancing appearance. 
A patt~~n intermittently. changing from almost normal to ;that of 
a dead ·short may be classed as an intermittently fouling plug. 
If the pattern continuously presents characteristics of a fouled 
plug the pattern nny be classed as a badly fouled plug. 

Probable Causes: Spark plug fouling due to a foreign isub­
stance ·(lend or carbon) on the electrodes. The condition can 
sometimes be cleared by~~~ recommended de-fouling pro.ce~~r~. 

~"r· 

SHORTED HIPHlo TF.NSION CIRCUIT (SHORTED SF.CONDARYi , PAT• 
TERN - FAST 'ffi<EEP - 18-C'l'LINDEil EllGINE, LOW-TEI\SION IGNI,TIOt/ 
SYSTEM - The initia)~voltage am~litude is les~than, normal. 

The pattern t.a11 appears as a steady curved line without high­
frequency oscillati?n since the circuit is not dissipating en­
ergy in the presence of combustion ioniza.tion. 

' .; . 
Probable Causes : Badly fouled spark plugs, a.short c~r.cpit 
within the spark plugs, .such as a cracked ceramic or c_arpan 
tracked cigarette well, a short in the high-tension lead or coil, 
a spark plug lead off and shorted to ground. If the pattern. ap­
pears on both spark plugs of one cylinder, it generally indi­
cates cylinder failure where metal particles have peene.d ,over 
the spark plug electrodes. 

FIRST STAGE OF HIGH·TENSION ·CIRCUIT (SECONDARY · CIR­
CUIT') HIGH-RESISTANCE PATTERN • FAST SWEEP - IS-CYLINDER 
ENGINE, LOW-TENSION IGNITION SYSTEM - The initial high peak 
voltage is higher than normal and this first excursion returns 
to a point nearer the zero trace line. Following this the •sad­
dle" portion is shorter than normal. The remainder of the pat­
tern, the sharp negative return of the trace toward the zero 
trace and the low-frequency tail are normal. 

Probable Causes : Large plug gap, high resistance within the 
spark plug, dirty spark plug contact button or cylinder mounted 
coil contact button, damaged cigarette spring at the spark plug 
or at the cylinder. mounted coil, or any abnormal gap in the 
secondary circuit. 
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-·SECOND: ~'fAGE OF iHIGI:I·TENSION CIRCUU' (~ECO~DA'RY • 'CI~­
·CUIT) ·ntGII . RESISTANCE PATTERN - FI.ST'•SWEFl' ~ 18-CYLINDER 
: ·El·m!NE, . LPW·T~SION . IGNITION SYSTEU - The in).d~i high Pll~k " . 

. ·· I voltage is j)igher than ,nonnal and" thiS' first excur's'l:on i T~-turQa 
: to a point very -n~ar · "tile zero trace line. 'Following' th'ls the 
; •saddle'! · por.U.oit iS aiilch shorter" tnin normal. · The ·"hook" . fol.-

. lowi~g the •s.addi~· .. ·~nd t~e lh~r;, negative return of the trace 
toward the zero trace ·are not.,p_roilo)lnced. 

:-· · .. 
· ,,,. iPr.obable· Causes: ' Large plug .. gap, high resistance' within·~he . 

. spark plu'g, · dirty spar\( plug contact 'button or cyl1nderr: mourited 
coil . contact button, damaged cigarette "spring at the spark -~fuc 

~ ot .. at the cylinder-mounted coil, or any_ a~onnally large gap ·1~ 
the secondary circuit. . ;'i, (' · 

. . ' I, .... : 

·: OPEN -HIGH..;TENSION CIRCUIT (SECONDARY .CIRCUI'l'.)uJ>.AT-;...r .. · 
• 't'"-·· ·,- . . ·tl .. . -~- ...-.- ··- - • 

·;;~,,.-~i~i~J!N ~~.E~;.S.Wm.. :::,J!:~"'PER· ~G~~· LO~--~_ION_: I~.\';,18t!_ . 
• ··- ;,_B,~"lUI ,- ·.The;, ini tiai nigh, peak . '!'Oltage·Ts"'ff}gher , t!!~· t!ormi . -

' and ·:tl!.is 'e:xclirs!on' 'te'tlii'tls tO a :lpoin~ .belot th,e ~·ero : trace J~.~e. 
, ... , , J:~iS , is ~.£~lowe~ .:~~~~-~--or .. four ·excursio_ns ~~ , the~ tra~,e :;ttl~~~ 

· ·decreasing amplitude and a low~ frequency ·taU. i s1nce the· higJi- ' 
,_. tension-·~ircui t is open, . the plug is not fired . and tha hi-eli~ .. 

frequency oscillation normally associated -with .energy ~low in 
the high.· tension circuit is not present.:iThis. pattern may occur 
on only one or s\._attered cylinder posi tiens. · 

, Probable Causes: An abnormally large spark plug gllp, anopen 
within the ~park . plui, missing cigarette springs ·at . the .spark 
plug or :cylinder .. IIOUnti!d · c'ou, or any open· in the high-tension 
circuit. : ,, 

!- . :• ('• .... .. : 

NO COMBUS'TION IGNITION PATTERN - FAST SWEEP - 18-CYLINDER 
ENqiNE, LOW-TENSION IGNITION SYSTEM· · This pattern ts _distinC• 
tive because of the low rate of dissiplltion of electricab en­
ergy within the system. Low-frequency, high-amplitude illi'Scilla­
tion co~tinues throughout the major portion of the pattern. 
This Pllttern. will appear for both spark plug positions;,of· tQe 
affected cylinder." t:-_:,.: f 

Probable · causes: Poor'carburetion, piston failure) ,uiduction 
system leaks, sticking valves or any malfunction caushl& .ab-. 
nonnally lean mixtures resulting in no t:ombustiol!,. ' 1 .': , 
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