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OFFICIAL INFORMATION 

The printing o! this publication has heen ap-
proved by the Minisier, Departmenl ol National 
Defence . Contnbutions are welcome, as are 
comments and criticisms . Address all corre-
spondence to the Ed ;tor, Fliyhl Comment, Duec~ 
torete o1 Flrght Saiety, RCAF Headquarters, 
Ottawa, Ontario . The Editor reserves the right 
to make any clranqes in the manuscript which he 
belreves wcll improve the matenal without alter 
ing the intended meaninq . Service organizations 
may reprint articlea from Fliqht C~mment without 
further authorixation . Non-Service oryanizations 
musi obtain official permission in wnlinq 
Irom RCAF Headquarters before reprinhnq any 
ol the contents of this publication . The opinions 
ezpressed in Fhyht Comment are the personal 
views ol contributing writers . They do not neces-
sarily reflect the oliicral oprnron of the Royal 
Canad~an Au Force . Unless otherwise stated, 
contenls should not be construed as regulatrons, 
orders or ciicectives . 
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S L ~. L, Sheah~n 
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It' s a beautiful m rnin The ~ 1 ~r' ~ o g . coo , c. isp 
air rnakes a man gladto be alive . The 'I'-13ird 
squatting on t h e tarmac i s raring t o go . Go 
where ? Anywhere your little h e a r t desires . 

You do a preflight check . OK . You strap 
yourself in the driver's seat, give a thumbs-up 
to the line crt~w, and watch the needl~~s start to 
move . Man, it's a great d a y ! Radios chrck, 
then taxi clearance . Line up, power on, T01;-
switch on, and t h e T-Bird quivers t o get up-
stairs . Brakes off-and away wr~ go! Airspeed 
is building upnicely, increasing rapidly . Man, 
what a day! Airspeed 70, nosewhe~l coming off 
the ground, speed p a s s i n k 100 knots and in-
r reasing , Just look at that sunrise~ . Airborne . 
Wh~:els up . . . . . 

Ye Gods ! What's the matter ? Stick full back! 
Check power 100°Jo . . . . . . . . . . . . . . .CRUNCH! ! 
W h a t happened to that beautiEul sunshine ? 

What happened to YOU ? You know better than 
to r e t r a c t the undercarriage t o o soon after 
takeoff-of c o u r s c: you do . But 10 o k at the 
trouble you've gotten yourself into, And con-
sider the expense . 

Let's consider the expense . On an average 
it costs $100, 000 to repair an aircraft after it 
bt:comes involvtd in a prr~mature under-
carriage selection aecident-and 18 aircraft 
w e r e so involved during the last Z-1 /Z y~~ars : 
3 Canucks, 1 Expeditor, 1 Lancaster, 1 N~~p-
tune, a n d l l T-33s ! 5 i rn p 1 c multiplication 
tc:lls u s that thes e a c c i d e n t s alone cost the 
RCAF and John Public almost T11EZI:E-
QUART ERS OF A MILLION DOLLARS A YEAR 
in repair bills! On the average, one accident 
e v c r y two months i s caused by selecting the 
u n d e r c a r r i a g e up too soon during takeoff . 

The "good book" (POIs) and cornmon sense 
say t h a t the wheels are to bc raised when the 
aircraft is safely airborne . S~~fe fl~~ing speeds 

WHEELS UP 

are outlined in the dash-l, s o on t h e surface 
there would a pp e a r to be no problem . But a 
c o s t of $1, 830, l00 f o r 18 prangs presents a 
major problem, 

Now when do we retract the gear on takeoff '? 
When the a i r c r a f t is safely airborne, yes-
but how d o you kno~~~ when y o u' r e airborne'? 
Airspeed! That's it ; the EO states that at all-
u p weight the aircraft will leave the ground at 
1 Z Z knots . 0 K , so we h a d 1 ZZ knots on the 
clock ; but the bucket of b o 1 t s still refused to 
climb and settled down to the concrete . Why? 
On a long runway a change of temperature could 
be the causca-or a change in wind velocity, or 
a small instrument error inthe ASI, or a com-
bitiation of all three , What chance has a driver 
got with the cards stacked against him that way ? 

I think most jockeys feel that on takeoff the 
wheels must be raised immediately . This has 
been drummed into all of us since flying training 
days . With the advent of high speed, high pow-
ered aircraft, we are constantly reminded that 
excess specd causes damage to the hydraulic 
lines-so wc: ar~ urged to get them up out of the 
way , 

This is all very true, but let's have a second 
look at "excess speed" , For example, take the 
T-33 , The EOs state that a t maximum all-up 
weight th~~ t a k e o f f speed is 1 ZZ knots , They 
also state that the maximum speed for lowering 
the undcrcarriagc is 195 knots . It follows that if 
it i s safe t o lower the wheels at 195 luiots, it 
is a 1 s o safe t o raise them if the airspeed is 
anywhere between 1 ll and 1q5 knots . But we 
also have takeoff flap, and a s the flaps have a 
lower maximum speed than the wheels, we can 
use t h e flap speeds to figure out a logical and 
safe takeoff speed at which to raisE the under-
carriage . The flap speed is 17~ knots . 

N o w to review our procedure for selecting 

g e a r up . Instead o f using t h e 1 ZZ knots for 

takeoff, let's say the wheels must b e selected 
up at a speed s o m e w h e r e sufficiently below 
174 knots to give the gear time for retraction 
and the p i 1 o t time to s e 1 e c t flaps up before 
17 ~ knot s , 

How about gctting back to that first takeoff ? 
5tarting from zcro, it's still a beautiful morn-
ing and that sunrise makes a man feel young 
again, TheT-Bird is straining on the brakes, 
She's 100°~0 . . . . . .brakes off . ., . . .accelcrating 
nicely . . . . , , . .70 knots, nosewheel up . . . . . . . . 
100 knots . , , . , .1 ZO knots, and airborne , , , , . . 
check . . . . . . .climbing nicely . . , , . . .135 knots, 
wheels up . . . . . checked up . . . . . flaps coming up. 
Man, what a day this is ! 

1'ulling ihe hh~xl+ up earl~ iu~olrer i~uu~iJrrable risk . 
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STRANGE MOD 
S / L R . B . W e s t carried out a normal pr e-

takeoff check in a Canuck and found all controls, 
trims and pressure systems functioning 
properly, A further check on the runway prior 
to takeoff indicated everything normal . 

However, just as the wheels were retracting 
a f t e r takeoff, the pilot found it impossible to 
move the control column back past the neutral 
position, A 11 other c o n t r o 1 s were normal, 
hydraulic p r e s s u r e normal, a n d the green 
light OK , 

S/L W e s t decided n o t to deboost . As the 
a i r c r a f t levelled off at 100 feet, he reduced 
power to hold the speed under 200 knots, applied 
full nose-up trim, and ordered the observer to 
prepare to eject . The aircraft th e n assumed 
a slight, climbing attitude and appeared to be 
maintaining a gradual climb . The p i 1 o t kept 
the speed under 200 knots and continued on up 
to 7000 feet while executing a 15-degree turn to 
port to get clear of a water area, 

The c o n t r o 1 s were normal except for the 
e 1 e v a t o r s , which could n o t be moved back 
beyond t h e neutral position . It w a s possible 
to f 1 y straight a n d level with no stick load at 
l00 knots by usingfullnose-up trim . S/L West 
also found that when an extra hard f o r c e was 
applied to the stick it would snap back approx-
imately one half-inch, causing the aircraft to 
j'ump and buffet , This action was repeated a few 
times in an attempt to clear the control, but to 
no avail, 

A chase aircraft was c a 11 e d , and its pilot 
confirmed thatfull nose-uptrim was on and the 
elevators deflected slightly upwards, b u t that 
otherwise the aircraft appeared n o r m a 1 . At 
this point a turn to starboard was made, during 
which the nose of the aircraft dropped rapidly . 

In a last attempt to remedy the trouble before 
ejecting, S/L W e s t gave a healthy pull on the 
control column . After a series of very rough 
snap-like vibrations on the c o n t r o 1 column, 
the aircraft's flight path changed rapidly up and 
down-and the elevator control became normal * 

To regain control it was necessary to retrim 
very quickly . S/L West then climbed the air-
craft to 8 0 0 0 and checked at approach speeds 
with gear and f 1 a p s down, The Canuck acted 
normally and a landing w a s made without dif-
ficulty . SlL West is to be commended for his 
coolness in handling this situation . 

Investigation revealed that a n AN3-4A bolt 
was 10 o s e in t h e sealed section of the flying 
control lay shaft t o w a r d the back of the rear 
c o c k p i t in the right console i n the area that 
h a d been s e a 1 e d off by mod 05-25F-6A/ 67 . 
This size of bolt was used on this mod but was 
a retained bolt and was not included in the list 
of parts required, Thetwo AN3-4A bolts used 
in t h i s location were in position, T h e extra 
bolt a p p e a r e d new, and showed evidence of 
having been jammed . A deep indentation was 
found on the floor of the cockpit at the junction of 
the e 1 e v a t o r control rod and elevator lever 
(when the c o n t r o 1 c o 1 u m n is in the neutral 
position) which would indicate that the bolt had 
been lodged under the rod-and-lever connection, 
thus preventing backward movement of the stick, 

Mod 05-25F-6A/67(sealing of flying controls) 
was issued to eliminate the possibility of foreign 
objects j a m m i n g the flying controls, and its 
installation was completed b y a mobile repair 
party two months prior to this incident . After 
this modification i s installed, there is no way 
for a foreign object to enter the sealed control 
a s s e m b 1 y unless i t enters when the control 
column is pushed fully forward, in which posi-
tion a space o f "two fingers" is evident in the 
grommet (part number 1D22238) . The move-
ment o f the c o n t r o 1 column fully forward in 
flight i s not too probable . It is very unlikely, 
and almost impossible, that the bolt AN3-4A 
entered the sealed area after the modification 
was completed , M o s t likely the bolt was left 
in the compartment when the modification was 
being fitted , If this is so, it is one of the most 
serious cases of negligence or poor workman-
ship that we have seen, 

~ a 

i 

Can you visualize a crew installing a modi-
fication intended to seal flying controls in order 
to prevent the possibility of a f o r c i g n object 
jamming the controls, and then leaving a foreign 
object inside the sealed area? 

CONFUSION AFTER DARK 
I wason a T-33 nightcrosscountry exercise 

from 5askatoon to Cold Lake, with a jet range 
approach scheduled at F~dmonton . I was in the 
front seat, with a student in the back . 

Onovershootingthe range approach we were 
instructed to remain VFR in the Edmonton area 
u n t i 1 clearance was received . I took control 
and circled east of the aerodrome between three 
and f o u r thousand feet . T h e cloud base was 
approximately 4500' indicated . 

When the clearance was received I stopped 
the turn and began c 1 i m b i n g , entering cloud 
a 1 rn o s t imlnediately . Then I looked down to 
check t h e radio compass , On looking back at 
the instrurnents, I found that I had 90 ° of bank 
and that the aircraft was in a descending attitude 
with th e airspeed about 3Z0 knots and altitude 
about 5000 feet, At this time I had a very 
definite impression thatI was still in a normal 
climbing attitude . 

FItOl19ER FI~FEIR :' 
In the USA it i s generally recognized and 

a c c e p t e d that a 11 cold weather comes from 
Canada-one o f the hard facts of 1 i f e pointed 
o u t regularly by forecasters on American '1'V 
networks . 

Recently, while attending a USAF weather 
briefing a t a California base, t w o RCAF ob-
servers had this knowledge more forcibly 
impressed upon them . Said the briefing officer : 
"The freezing level over the Western StateS is 
1 l, 000 feet-dropping to 2000 at the Canadian 
border," 

I began to apply aileron in the wrong direc-
tion, then immediately reversed this and pulled 
back on the controlcolumn, The move applied 
two or three G to the aircraft, Bank was reauced 
to about ZO degrees but I found it impossible to 
bring the wings level , (I realized afterward that 
the aircraft had beengoing straight up .) Since 
I was completely disoriented, I handed control 
over to the student who carried out a vertical 
recovery . The aircraftwasbroughttoanormal 
attitude at about 9000 feet . My disorientation 
began t o disappear as s o o n as I handed over 
control, and it was completely gone by the time 
recovery was effected . 

I feel that the f a c t o r s contributing t o the 
incident were as follows : 

I was flying while fatigued 
Glow from the city lights, and a similar 

g 10 ~~ from t h e Aurora through a break in the 
cloud 

~ St . Elmo's fire on the windscreen 
A n effect from the city lights during the 

period of VFR flight over the city 
~ Transition fromVl~'R to instruments was 

fast but perhaps not complete . 
A p a r t from t h e disorie:ntation, I f e 1 t no 

nausea or other ill effects at any tirne-except 
for nervousness w h e n it was all o v e r . The 
t r i p was completed without further incident . 
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1 O O O TOO LOW 
S L G. L. Sheahan 

When we were youn lads we liked to stroll g 
around the house with somcthing in our mouths 
that resembled a pipe or cigarette . We wanted 
to imitate dad . T h e n , as we grcw older, we 
met t h e boys behind a garage o r down a dark 
alley to smoke a cigarc~tte we had slyly acquired 
somewhf:re . Ye a r s later, when we were old 
e n o u g h ,we joined the Air Force to learn how 
t o fly aeroplanes , T' o d a y, as budding young 
p i 1 o t s , some of us still get the urge to taste 
forbidden fruit-in this case unauthorized low 
flying . It's the old story of youth's impatience, 
daring, and love of excitement . 

But b y now w e should be mature enough to 
realize that learning to fly is a deadly serious 
and expensive business . Wc~ should be able to 
curb our impatience and resist th~~ temptation 
to try that forbidden fruit . 

The Air Force i s strict about unauthorized 
1 o w flyin~, and for a v e r y ~ood reason ; it is 

lou'm riRh~ . Thut " s witcat-anil Ihat " . a Ilar~~rd intukc. 

e xt r e m e 1 y dangerous, especially for an un-
trained pilot . I'here a r e times and places in 
the training schedule for low flying, but some 
of us just can't wait . Like the lads withthe 
cigarctte, we sneak off and low fly . We know 
all about this flying game . 

B u t do we ? A c c o r d i n g to the statistics 
section of the Directorate of Flight Safety, th~. 
answer is a large and emphatic NO! The truth 
is, unfortuna .ely, that far too many of the pilots 
who engage i n unauthorized 1 o w flying have a 
serious crack-up-and an even larger percent-
age of them r e c e i v e grave or fatal injuries . 
Occasionallytheir irresponsibility leads to the 
death of a fellow student . Quite a price to pay 
for a few moments' thrill . 

Let's look into two authentic cases of un-
authorized low f 1 y i n g , both of which led to a 
court m a r t i a 1 . These cases happened some 
time ago and are used so that thc pilots, students 
and places will notbe identified . Recentcases 
have f o 11 o w e d the samr pattCrn,and,with the 
exception o f the f i r s t case, the results have 
been just as serious . 

The first was know~n by m a n y in the RCAF 
as "The Case of the Cherry Tree", and it reads 
like a detective s t o r y . It turned out t o be a 
case in which even the grcat Sherlock Holmes, 
withthe aid of his assistant, I)r . Watson, could 
not havE: secured a conviction . 

Thc~ first case involved a }~oung lad who was 
well advanced inhis training as a Harvard pilot . 
He was doing well, according to his instructor . 
He was also k e e n and enthusiastic-j u s t the 
type t h a t would make a n excellent Air Force 
Officer, 

After briefing the student for a crosscountry 
exercise, the instructor checked over his route 

and monitored his preparations . On the surface 
all was well . H o w e v e r , the student's first 
t u r n i n g point was a short distance from his 
parents' farm-and a f t e r that he had plans of 
his own . He intended to ignore the instructor's 
briefing and give h i s folks a demonstration of 
his prowess as a flyer . 

S o o n after takc~off h e arrived over the old 
homestead . Thenthefunbegan . He dove down 
t o "beat up" the farm . N e x t he performed a 
v a r i e t y of stunts all o v e r the area . It was 
g o i n g beautifully . '' What a pilot! " he sighed 
t o himself as h e hurtled nonchalantly through 
another roll at nil altitude . 

At that moment he hit a cherry tree . It was 
in a field th r e e lots from his father's farm . 
The student made a successful c r a s h landing 
with only slight injury to himself . The Harvard 
was badly damaged , 

D u r i n g investigation of t h e accident, the 
student explained that he had experienced engine 
trouble and had been forced to 1 and . But the 
investigating officer found branches of a chE" rry 
trec: caught i n the cowling and fuselage o f the 
aircraft . H e traced the flight of the Harvard 
and discovered such a tree on property next to 
the father's farm . Carefulnotes were made of 
its exact location, and a photographer was called 
in to take pictures of thE~ crashed plane and the 
tree . 

7'00 lo~ aRnin . '11iNh~ " r Earlh didn'1 Inid~~ " n GN~t . 

When the photographer arrived, the cherry 
tree was gone . Where the investigating officer 
had said it was standing, there was just a shrub 
covering a stump . Gremlins had spirited the 
tree away . Evidence given at the court martial 
was insufficient to prove that the plane had hit 
acherrytree becauseno such tree stood there . 
Accordingly the s t ud e n t was n o t convicted . 

Needless to say all cases of violation of low 
flying rules d o not e n d up quite as happily as 
this for the pilots involved . In many instances 
the occupants of the aircraft are killed . 

In o u r s e c o nd case, an RCAF instructor 
went on le av e in Northern Ontario for a spot 
of hunting . One of his fellow instructors learned 
from relatives the exact location of the hunting 
cabin . On a routine f 1 i g h t with a student the 
next day, h e went o f f course to pay a visit to 
t h e vacationing instructor . He found the cabin 
and "beat up" the place . It was great fun for 
him, t h o u g h a little nerve-wracking f o r the 
student . The "beat up" over, they returned to 
the s t a t i o n , and n o report was made by the 
student . 

Next day the instructor took another student 
on the same course, and over exactly the same 
spot he told the student, "All r i g h t , I' 11 take 
over now . I want to visit a friend ." He didn't 
know that his friend had not watched the exhibi-
tion over the cabin the day before, nor that at 
the t i m e he was out in the bush, miles away . 

Spotting the cabin again, the instructor began 
his exhibition of rolls, dives, and low passes . 
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This ha~ a btitehell that fleH a ~hade too 1~~M, 

But to-day was to be a big day, with something 
added to the previous day's performance . After 
several dives, he began throwing rolls of toilet 
paper out o f the plane, a p i n g the ticker tape 
displays w h i c h New York puts on when cele-
brities arrive in town . 

Down went the plane in a power dive, and out 
flew the t o i 1 e t paper in o n e lovely arc after 
another . Mission accomplished, the instructor 
brought the plane out of the dive , As he started 
to climb, i t suddenly w e n t out of control and 
plunged nose first into the ground, killing both 
student and instructor, and scattering wreckage 
for l00 yards . 

For those of o u r readers w h o remain un-
moved in the face of gentle persuasion, here are 
a few harsh statistics c o v e r i n g the last two 
years : The RCAF had ten cases of unauthorized 
1 o w flying accidents . Of t h e ten aircraft in-
volved, six were cornplete writeoffs! Five of 
the pilots were killed! Four of the pilots were 
seriously injured! 

Not impressed yet ? Think of it this way . Of 
the a i r c r a f t involved in these accidents, 60 
percent wE:re written off! Twenty-eight percent 
of the pilots were killed! Forty percent of the 
pilots were injured! Figure it out for yourself . 
Don't you agree that it makes Russian roulette 
look tame by comparison? 

Even a u t h o r i z e d low flying can be hairy 
e n o u g h without tempting fate further , In the 
last two y e a r s , the RCAF had nine accidents 
occur while personnel were engaged in author-
ized low flying, The result was three aircraft 
written off, two pilots k i 11 e d , and two pilots 

The end of an authorized low flr~in~ croeecouniry exerciee . 

injured , 
The cornforting old saw, "It can't happen to 

me", is all w e t . It CAN happen t o you . So, 
whenever y o u get the urge t o add that kind of 
excitement t o your flying, go b a c k and land , 
Better pilots than you have been killed at it . 

To p ut it bluntly ; your chances o f "getting 
away with it" completely are just about zilch . 
Even if you don't write yourself off, you may 
have to suffc:r a 1ot of unnecessary pain-or go 
t h r o u g h life a cripple , Maybe both! I f you 
aren't killed, and don't gethurt or crippled, you 
sti11 have to face a court martialand dismissal 
from the Service, 

Any way you look at it, tht: price is too high 
for a few minutes' extraexcitement . Whytake 
an insane risk? You d on' t have to engage in 
unauthorized 1 o w flying t o have a stimulating 
career, Our advice to pilots is simple, un-
q u a 1 i f i e d , and permits no alternate course ; 

DON'T LOW FLY 

', HE.ID~-i7P FI~`~11G 
~ v 

i, issu 
The undercarriage of a M it c h e 11 aircraft 

could not be fully retracted after takeoff . The 
main gear came up about half way and the nose-
wheel unlocked, Hydraulic pressure stood at 
1000 psi, 

F l L W . Mitchell, captain of t h e aircraft, 
made several up-and-down s e 1 e c t i o n s and 
fmally succeeded i n locking the m a i n wheels 
down, However, thenosewheeldown-lockwould 
not engage, although the hand pump and emer-
gency hand pump were both u s e d . An effort 
was made to engage the down-lock through the 
hole in the nosewheel bulkhead, but it was too 
small, Crewman Cpl J .F , Sheppard managed 
t o enlarge the hole with a fire axe, and then a 
loop of microphone cable was used to pull the 
down-latch into place . The method succeeded 
and a safe landing was made , 

Investigation r e v e a 1 e d the hydraulic fluid 
contaminated w i t h water a n d a disintegrated 
"0" seal, The outside temperature at the time 
(14°F) was sufficie.ntlylowto cause separation 
of the moisture in the hydraulic fluid . 

Both pilot and crewman displayed an excel-
lent knowledge of their a i r c r a f t , and it was 
u n d o u b t e d 1 y this factor which prevented a 
serious accident . 

EO 05-55B-6A/95, dated 13 June 57, pro-
vides a m e a n s of manually engaging the nose 
gear down-lockwhen the nose gear has failc:d to 
engage properly . T his aircraft had not been 
modified . -F,D] 

H;\I'N~Sti FfEI, :1111 I~EI,II~II'I'1 
Flying a Canuck, F/0 F . Hope was returning 

from a low level nightexercise at 10,000 feet . 
In the vicinity of his bas e, and while over a large 
city, he felt a partialpower loss . When a check 
of the instruments confirmed that the port engine 
had flamed out, he shut off the h i g h pressure 
cock and started the relight sequence . 

Just as he moved the I}P cock to the relight 
position, there was a loud explosion and the fire 
warnmg hght came on . He shut off the LP and 
HP cocks and activated the fire extmguisher, 

At t h i s point h e noticed that the air speed 

indicator, altimeter and s o m e cockpit lights 
w e r e inoperative , H e immediately declared 
his emergency and requested an escort aircraft, 
Fortunately it w a s a c 1 e a r , bright, moonlit 
night, so b oth the rendezvous and subsequent 
landing w e r e a succe s s . F /0 Hope exhibited 
considerable skill and courage in completing the 
flight under e x t r e m e 1 y adverse conditions . 

A later investigation r e v e a 1 e d that a fire 
and explosion had occurred in the r e a r of the 
port enginf~ cowling, The fire had centered in 
the vicinity of t h e rear engine mount bracket, 
but heat and flames were drawn forward along 
the w i n g root and i n t o t h e space behind the 
leading e d g e o f the wing , Extensive damage 
was done to t h c wiring associated with the E4 
junction box, and t o piping, tubing a nd wires 
(including the alloy pitot and static lines) routed 
to the wing leading edge . 

It was c o n c 1 u d e d that, during the relight 
attempts, fuel had leaked through the expansion 
joint between the exhaust cone and thE tailpipe, 
and flowed forward in the tunnel under the fire 
cone assemblyto settle inthe aft cowling i n the 
region o f the j u n c t i o n box . When the pilot 
took relight action, flame was propagated for-
ward via the same route and ignited a substantial 
fireinthe cowling area, This excess fuel had 
pooled during the undete rmined interval betwe en 
the time the engine flamed out and the time the 



pilot noticed it and shut off the fuel . 
One other s u c h cas e happened in the past, 

and inboth instances the common denominators 
were the conditions favourable for the accumu-
lation of fuel (time lag in closing thc: HP cock), 
coupled w i t h the comparatively low 1 e v e 1 at 
which the relights were attempted . 

Unless the HP c o c k is closed immediately 
after flameout, t h e resulting accumulation of 
excess fuel constitutes a grave firehazard . If 
the flameout is not detected at once, steps must 
be taken to allow the engine to d rain and dry out 
before relights are attempted . 

a :~tii~iEn :ui,H;~oti 
F / 0 D .A , Vann was leading a section of two 

5abres engaged in aGCIinterception . While in 
a tight turn to port, he executed a snap reverse 
to starboard . Upon rolling out to starboard, he 
felt a sharp jolt in the control column, and the 
aircraft started a violent roll to p o r t . After 
dropping the dive brakes and reducing power, 
the pilot m a n a g e d to check the roll by harsh 
movement of the control column forward and to 
the right . A s the a i r s p e e d dropped off, he 
regained control with full trim, stick forward, 
and full right aileron . 

F/0 Vann next inspected the aircraft and 
discovered that the port aileron had jammed in 
the full-up position and c o u 1 d not b e moved , 
When a stall check indicated that the aircraft 
could b e controlled a t a speed low enough for 
landing, the pilot flew back to base, did a wide 
circuit, and put his aircraft safely down on the 
runway . Investigation revealed t h at the port 

The port ailernn aetualur pi~lon rud had (ruclurcd . . . . 
. . . . jummin~ Ihe aileron in thr~ "op" po.iliun . 
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aileron actuator piston rod had fractured, tne 
rod end assembly dropping in such a way that 
it jammed the aileron in the up position . 

F / 0 Vann d i s p 1 a y e d professional flying 
ability by preventing an accident and making a 
successful landing under c:xct:cdingly difficult 
conditions . 

SII .11~1' IIPEI~ I~'III~S 
An Expeditor piloted by F /0 G .E . Jacobson 

and F /0 H ,A ,J . Pickard was o n a routine air 
test following a minor inspection . An 
undercarriage-down s e 1 e c t i o n was madc: in 
preparation for a stall tc.st with wheels and flaps 
down, but the undercarriage would not lower . 

An attemptto lower the wheels by the emer-
gency m e t h o d resulted i n the undercarriage 
lowering to the " t r a i 1 " position and jamming 
there . When all efforts to lower the ear failed, g 
technical advice was requested from the ground . 
Various procedures were attempted, but when 
t h e y f a i 1 e d to lower the undercarriage, the 
captain was advised to land on the grass with the 
whee.ls up . 

F / 0 Jacobson decided to tr y cranking the 
wheels down once more . He engaged the clutch 
and positioned t h e crank so th a t the co-pilot 
c o u 1 d exe rt m a x i m u m to rque on the c rank 
handle . By almost standing onthe crank, dis-
engaging the clutch, turning t h e crank a s far 
forward as p o s s ib 1 e , and then engaging the 
c 1 u t c h , b ringing the c r a n k back to the top, 
releasing the clutch, and again standing on the 
crank, the system letloose, the wheels dropped 
down and locked, and a successful landing was 
accomplished . 

Ir.vestigation showed that a 10/3l" fibre 
insert lock nut (AN365) was lodged between the 
starboard chain and the sprocket on the end of 
the torque tubc: . All bolts o f this size used in 
the area were inspected, butnone were missing . 
How the nut got there could not be discovered . 

F~10 Jacobson and F/0 Pic ka rd deserve 
praise for the methods they employed in meet-
ing this emergency . When normal emergency 
proccdures failed, the captain rn a d c full use 
o f the station procedure f o r getting technical 
advice during a n in-flight i n c i d e n t , and by 
perseverance and a sound knowledge of his 
aircraft, prevented a costly accident . 

~'~I'~~ ~i''' ~'~I~' ~ 
~"I,~,I,~,IGI1, 

:1 fihre in~ert luek nut had lud,qed betWCen the aarl~uard 
rh;un and the ~proekel on thc end uf the turque Iube, 0 

~orld's First Military Jet Transport 

S L J. Marshall 

412 Transport Squadron RCAF Station Uplands 

~~We seem to have lost that 'et stream now . J 
Groundspeed has dropped to 4l0 knots . I' 11 pass 
y ou a revised estimate for the top o f descent 
shortly ." 
RCAF Comet 5301 was at three-nine-

thousand over the North Atlantic, out of Gander 
for Marville, France . In the passenger cabin 
LAW Faulkener, three years out o f Iiansport, 
Nova Scotia, lowered her seat so that the back 
inclined almost t o the horizontal and the front 
slid forward s o that she could feel h e r whole 
body supported by t h e soft cushions . Outside 
the oval windows the winking stars gave her a 
feeling ofcomradeship inthedarkness . 

Above the slight rasp of the air-conditioning 
system and thc hum of the four Ghost jet en-
gine:s, she could hear some of the passengers 
talking as they sat relaxed in the subdued atmos-
phere , Others were reading b y the individual 
seat li hts . The steward leaned over and in a g 
quietvoice offered coffee and biscuits . Placing 
her cup in the holder mounted on the armrest, 
she helped herself to cream and sugar, smiled 
he r t h a n k s , and r a i s e d the cup to he r lips 
thinking "So this is Air Transport Command ." 
LAW Faulkene.r was onc: of the increasing 

number of passengers who have trav~:lled with 
t h e RCAF's A i r Transport Command Comet 
5ervice to and from France . For this service 
the RCAF i s using the DeHavilland Comet IA . 
This aircraft first flew late in July 1949, and 
the RCAF accepted delivery of t w o of them in 
1953, making o u r Air Force t h e first in the 
world to use military jet transports . 

Tests and Mods 

After the Elba and Naples disasters the RCAF 
Comets w e r e withdrawn from s e r v i c e and 
returned t o England f o r modification . Many 

will recall the disasters which beset the early 
Comets, the subsequent inquiry, the pressure 
tests in water tanks, and the gust tests where 
the equivalent of 1500 hours' flying was applied 
to the airframe in less than 48 hours . 

The tests revealed that the original Comets 
complied with-and even exceeded--the static 
strength which was mandatory by rc:gulations . 
But it was the repeated changes of cabin pres-
sure asthe aircraftclimbed anddescended that 
caused the ultimate metal fatigue . 

Those of you who read Neville Shute's book, 
"No Highway inthe Sky", can rest assured that 
exhaustive fatigue tests were applied to every 
part of the Comet's fuselage and wings . The 
resulting modifications included replacement 
(withthicker gauge metal) of all fuselage panels 
containing doors, windows and other cut-outs, 
and reinforcement o f the s t r u c t u r e s in the 
vicinity of windows, doors and hatches . 

Training and Tasks 

New aircrews and ground technicians were 
selected a nd sent to I:;ngland in t h e Spring of 
1957 to be trained inthe operation and servicing 
o f the Comets , The. pilots, navigators, radio 
officers and flight engineers were chosen from 
Air Transport Command's currently most 
experienced 1 in e aircrews . The flying back-
ground of the eight pilots totalled close to 50, 000 
hours . The tcchnicians were chosen from 412 
T ransport Squadron . Both thf: air- and ground-
crews were given thorough technical training on 
the aircraft, after which c o nv e r s i on flying 
training was supervised bypilots of the 
D eHavilland A i r c r a f t Company . Additional 
phases of the program w e r e later completed 
in Canada , 

S i n c e t h e Comets returned to operational 
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s e r v i c e in mid-November, 1957, t h e tasks 
allotted t o them have been multifarious . One 
of the s c h e d u 1 e d flights-f r o m Ottawa via 
Montrt~al and Ganderto Marville, France, and 
rcturning via Lajes, in the Azores, and 
Gander-is flownevery secondand fourth week 
of each month, The passengers who are air-
lifted a r e mainly personnel being transferred 
to and f rom units w i t h i n Number 1 Canadian 
A i r Division in Europe . T h e flight departs 
from Montreal at 6 pm EST and arrives at 
Marville at y a .m, GMT . Allowing for the 
six-hour time zone c h a n g e , this means that 
personnel c o u 1 d cease work a t Montreal one 
a f t e r n o o n and repo rt f o r duty in Marville, 
France the following morning . Itis the absence 
of fatigue factors among the Comet's passengers 
w h i c h makes such a f e a t entirely pos sible . 

A primary mission of 412 Transport Squa-
dron is the carrying of VIPs, and the speed and 
comfort of the medium-long range Comet have 
rnade il so popularthatthere is a greatdemand 
for its service in this category, A third task 
of 412 i s co-operation with Air Defence Com-
mand in exerciscs associated with the defence 
o£ Canada, 

Inside the Comet 

For a close look at the Comet, let us enter 
the forward slide d o o r and p a s s through the 
gallcy and to our right . Before us is the crew 
cabin with the two pilots forward, the navigator 
on the left, the flight-engineer on the right, and 
the radio officer facing the rear . 

The two p i 1 o t s ' positions are completely 
dual, with the exception of the nose wheel steer-
ing which is controlled from the left-hand seat 
by means of a small stec:ring wheelfitted midway 
dowm the control column . IJach control column 

carries an auto-pilot cut-out button and a three-
way t h u m b s witch giving i n t e r c o m , radio 
transmission a n d off . T h e throttles, speed 
brakes, flaps, undercarriage, and high and low 
pressure cocks c a n be operated f r o m either 
position, as can the toe brakes . 'The. auto-pilot 
c o n t r o 1 s are conveniently placed behind the 
throttle quadrant , 

The instrurnent p a n e 1 contains many dials 
new to the transport pilot, including tail pipe and 
r e a r bearing temperature indicators, mach-
meter and accelerator . The rero reader can 
be operated with the source selector or during 
an instrument approach it can be switched into 
t h e ILS to give both localizer and g 1 id e path 
indication . Set into the roof are the controls 
for the t w o VHF sets, the ILS, IFF and radio 
compasses, the hydraulic changeover selectors, 
and t h e fire warning a nd extinguisher switch 
panel . 

T' h e r c a r e four hydraulic systcms on the 
aircraft, all classified by colour c od e . The 
flying controls a r e power opc:rated and on the 
Blue system . All o t h e r services are o n the 
Green system, includingt}ie Maxaret (non-skid) 
wheel b r ak e s . Should the Blue system fail, 
the Green may bc~ brought in a s the secondary 
system to operate the flying controls ; if it fails, 
the emergency Yellow system is operated . The 
Red s y s t c m will supply d i r e c t braking and 
eniergency undercarriage and flap operations ; 
and for added s a f e t y the re i s the hand pump 
reservoir for emergency lowering of the under-
carriage . 

The air-conditioning system can be operated 
manually o r automatically to control tcmper-
ature,humidity andcabin prcssure . The maxi-
mum cabin pressure differential is 8-1 /4 pounds 
which provides, for example, a cabin altitude 
of 8, 000 feet when the Comet is flying at 40, 000 
feet . 

The Comet in Flight 

Many will not have the opportunity t o fly in 
a Comet, s o perhaps a description of a flight 
w i 11 give you an impression o f the airc raft's 
flying characteristics . The pre-flight prc~para-
tions are more extensive than on the conven-
tional transport a i r c r a ft , While the ground 
h a n d 1 i n g party are pressure refuelling with 
JP1 and JP4 fuel (the Comet opcratcs on either), 
filling the w a t e r tanks for hun~idifier, galley 
and washrooms, thc~ flight rngineers are doing 
their external and intc~rnal checks . The pilots, 
navigators and radio officers-after attending 
a meteorological briefing where the tropopause, 
jet streams and t e m p e r a t u r e s are topical 
points--plan the flight from takeoff to landing . 

Operating graphs and tables are checked and 
cross-checked for t a k e o f f , while the height 
of th e runway, airport temperatures, runway 
gradient and wind components permit computa-
tion o f the takeoff distance , `T o g c t h e r with 
t h e weight o f the aircraft, these calculations 
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p r o v i d e the s afe three-engine and "unstick" 
speeds . Next, the stabilizing altitude, initial 
cruise speed for minimum drag, the cruise 
climb, a n d the c r u i s e descent are planned . 

With the crew aboard the aircraft, the cockpit 
checks commence, and they continue after the 
engines are started and during the approach to 
the runway . Each of the powered flying control 
systems is tested, the hydraulic failure warning 
horn, the mach warning h o r n , the fire bells, 
the stall-warning lights and the stick shaker . 
Challenge a nd answer ring out as e a c h crew 
member replies to the check list . 

The Comet's four engines a r e o p e n e d up 
s 1 o w 1 y for taxiing, and o n c e the aircraft is 
moving, the inner engines are throttled back and 
m o rn e n t u m is maintained u s i n g t h e outer 
engines , Manoeuvring is done with the steering 
wheel and brakes . In the proximity of han ars g 
a nd parked aircraft, the ab initio pilot h a s a 
feeling of uneasiness because the wing tips are 
only visible i f he u n f a s t e n s the lap straps, 
p 1 a c e s his head at 45 ° above the instrument 
panel and inclines his eyes 90° to th~ leit . 
With expcrience, however, the aircraft can be 
turned safely and easily i n a circle of one and 
one-half times its wing-span . 

Once the aircraft i s lined up on the runway 
with its parking brakc:s on, the four throttles are 
fully opened, the parking brakes c~ased off, and 
the roll commenced, Direction is maintained 
by nose w~heel steering until the rudder becomes 
effective . T h e nose wheel is r a i s e d off the 
r u n w a y at approximately 85 k n o t s . As the 
unstick speed is reached-126 knots at 117, 000 
pounds, maximum all-up weight-the aircraft is 
deliberately eased into the air . 

The initial climbing attitude is steep in ordc~r 
to keep th e Comet's airspeed below 150 knots 
while the undercarriage retracts . Takeoff rpm 
of 10, 25U i s reduced to climbing rpm of 9750, 
and the climb commenced at l60 knots indicated , 
As t h e indicator passes through 200 knots the 
elevator g e a r is changed to fine ; coarse gear 
is used for circuit flying and speeds below Z00 
knots at low 1 e v e 1 , During the climb the in-
dicated airspeed i s reduced by t w o knots per 
thousand feet . Upon reaching initial cruising 
or s t a b i 1 i z e d altitude, t h e pilot allows the 
aircraft's speed to build up and then trims for 
cruise with the rprn set at 9500, 

The Comet's ilying controls do not convey 
the feel of the aircraft to the pilot ; he is actually 
working against springs placed in each control 
circuit to apply lvads which vary with the amount 
of d i s p 1 a c e m c n t . Thus the same "feel" is 
apparent on the ground as in the air, and care 
must b e exercised t o avoid overstressing the 
aircraft during h i g h speed manoeuvres . '1'he 
ailerons have a safetyfeature comprising servo 
units which will stall at d e c r e a s in g aileron 
angles as the speed increases, At speeds 12% 
above the stalling spc:ed a r e d light flashes in 
f r o n t of b o t h pilots a n d the control column 
vibrates to w a r n of t h e aircraft's condition, 
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Another i n t e r e s t i n g feature is the mach 
auto-trimmer which takes over when the speed 
exceeds .77 mach (300 knots IAS) by cuttmg out 
the auto-pilot and applying ''up" elevator, thus 
e n s u r i n g a decrease in speed . The normal 
operating speed is 0 .73M (Z60 knots), at which 
the b e s t range p e r f o r m a n c e is obtained . 

Descent in the Comet is made with the two 
inner engines throttled back to maintain L00° 
JPT, w h i 1 e the rpm of the o u t e r engines is 
progressivelyreducedwithheight . Approaches 
can be made either by jet penetration, Instru-
ment L a n d i n g System, or S t a n d a r d Range 
Approach, Threshold and c ut o f f speeds are 
calculated for the aircraft weight, and touch-
down is made on the main wheels just above the 
stalling speed, which v a r i e s with the weight 
of the aircraft . 

F o r the n a v i g a t o r the flight plan varies 
according to distance . F 1 i g h t s may be con-
sidered in three classifications ; short, medium 
or long range, For exarnple, short range flights 
of four hundred rniles o r less would call for a 
climb t o roughly 39, 000 feet, followed b y the 
descent t o destmation . Medium range o f one 
thousand miles would mean a climb t o 35, 000 
feet, followed by a cruise clirz~b to 37, 000 feet 
and a cruisc. descE:nttodestination . Long range 
flights would call for a climb to 18, 000 feet, a 
cruise clirnb to 37, 500, and df:scentto destina-
tion . The still-air range o f the a i r c r a f t is 
L800 miles . 

Pilots will perhaps wonder how Air Traffic 
Control is handled w i t h this ty}ie of operating 
technique . In continental North America, flights 
arenormallyfileddirect, 1000 on top, whereas 
under Oceanic control an altitude must be re-
quested and assigned, During the cruise climb, 
as one altitude is r e a c h e d, clearance to the 
next is requested . At present no difficulty is 
experienced, but one can foresee the mounting 
problerns of Air Traffic Control as the number 
of aircraft using this type of ope rating technique 
increases over the next few years . 

The Comet is an outstanding example of the 
air transport aircraft of the future-ultra-fast, 
ultra-smooth, unbelievably quiet, and a superb 
machine to f1y, By being the first Air Force in 
the world to adapt for its own use thf~ vcry 
latest of jet transport, the RCAF has demon-
strated the type of thinking that is nec~ssary if 
we are to derivethe rnaximum benefitfrorn the 
strides being made in modern aviation, 
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PROTECTIVE 

F L F. D. Broadbent AFHQ 

~hile s t r o 11 i n g out to t h a t fast-looking 
number on th e runway, have you ever thought 
about where your a i r c r e w equipment comes 
f rom ? I've heard it suggested t h a t it doesn't 
come from anywhere but is left behind byvisitin g 
aircrew wh o wouldn't touch i t with a ten-foot 
pole, a n d then issued to y o u by a scroungin g 
SSO who had s omehow latched onto it , 

To gofurther- there are some who believe-
and insist-that aircrew equipment is produced 
in a heavily-barred office by a s m a 11 staff of 
idiots, dolts, and torture artists whose chief 
delight i s the creation of items t h a t are both 
s ens eles s and unwanted , Finally, t h e r e are 
others who are firmly convinced that sizing is 
controlled b y the freak section of Barnum and 
Bailey's Circus . 

For the Flyboy 

Leaving rumor for the moment, let us con-
sider what constitutes aircrew equipment, how 
to get hold of it, and h o w it is introduced into 
the RCAF , 

Primarily, the t e r m "aircrew equipment" 
r e f e r s to (1) t h e protective g e a r we wear : 
flying suits, G-suits, b o ot s and glasses, for 
example ; (l) safe.tyequipment : parachutes, life 
jackets ; and (3) survival tquipment such as the 
sleeping bags, dinghies and rations carried by 
all aircrew in their flying operations , 

Because of the diversity of flying done. in the 
RCAF, a large variety of items are required in 
each of the three categories of aircrew equip-
ment , Obviously, a North S t a r can and must 

1'arachule~ airing in the dryin~ roow of the Katety 
cyuipment ~certion at RCAF Station l plauds . 

c a r r y more survival g e a r than a Sabre , In 
actual fact, there is a great range of equipment 
to choose from when the s u r v i v a 1 packs are 
m a d e up, and the same i s generally true for 
personal flying clothing, 

Now, how d o e s an aircrew officer find out 
what flying clothing he is entitled to ~ The RCAF 
has listed all clothing entitlements on what are 
known as Scales of Issue . Scale BL is the part-
icular scale of issue f o r aircrew clothing and 
equipment issued on a personal loan basis, and 
it may be read i n the S u p p 1 y Section of your 
unit . Using it, you can write out your deficien-
cies and then demand them from clothing stores 
when you get around there . In case you're 
interested, here are some of the more appro-
priate scales of issue for aircrew . 

TITLE SCALE CAP 

Personal Flying Clothing BL 602 
Special Winter Clothing Bl5 60Z 
Aircraft Emergency Kits D53 603 

and F.quipment 
Survival Kit Bandolier K56 650 
Survival Kit Basic K62 650 
Survival Kit Dinghy K63 650 
Survival Kit Seat Pack K68 650 
Survival Kit Six Man K70 650 

()ur ~over au1~j~~t this iaaue is one n~ th~ 
Rf,:aH"s Cnmrts aa arert tltrotigh thc eyea u` artist 
~~~an Du6ord. ~t° 
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r " ~lcnri~c cauminatiun and Ic"~linR bcfurc il i. r~"Ica>t "d 
fur u+c ul fi1 .14 unih in (:unuda und abroud . 

CAP 100 (109 .3d) states that, "Prior to any 
flight, the captain is to ensure that every 
member of th e crew is equipped with suitable 
flying clothing . . . . . .forth~ climatic conditions 
likelyto be ~" ncountered : (a) duringflight ; and 
(b) in the event of a forced 1 a nd i n g ." Since 
wearing the propi r clothing may save your life, 
or at least keep you comfortable in m os t sit-
uations, whynot checkScale I3L and make sure 
that you are properly cquipped? 

CAP 1 00 (109 .21) also statcs that, "Based 
upon the p r e; s c r i b ~~ d scales of i s s u e , the 
Squadron Coml7~ander or OC of a flying unit is 
t o ensure that a1l a i r c r a f t of his unit carry 
sufficient emergency equipn~ent to m e e t cal-
culated needs for normal or special flights ." 
A scale of issue is an entitlernent only . Itdoes 
not order you to carry all the equipment listed 
on the scale ; it merely indicates what is avail-
able for inclusion in the emergency and survival 
kits . The Squadron Commander or OC decides 
what is to be carried in the k i t s , and when it 
is to be carried . 

I f , after checking your scale of issue, you 
want sorne changes made, just submit a Scale 
of Issue Change Request Form (E-336) . 

New Gea_r 

A question often asked by aircrew is, "How 
does ne w e q u i p m e n t come into being i n the 
RCAF'?" The system which ha s been devised 
looks cornplicated at first, but in the long run 
it is efficient and e n s u r e s that only the best 
equipment is put into use , 

The first step, of course, is to obtain ideas 
for new or modified pieces of equipment . Action 
i s usually precipitated by t h e Unsatisfactory 
Condition Re orts submitted b the units . How-P Y 
ever, ideas which may ultimately produce new 
equipment are also passed along from the 
Suggestion Award Committee (AFAO 99 .00 /O 1) . 

By way of example, let's follow the growth 

of a new itt~m from the idea stage to the finished 
article--s a y a piece of flying clothing . If the 
original idea i s sound, requirements staffs at 
AFHQ produce a p a p e r called an Operational 
Characteristic . From the OCIi the development 
agencies of t h e R C A F produce prototypes of 
the item . The prototypes are then put through 
technical evaluations to e n s u r e that they are 
acceptable b y RCAF standards . T h o s e that 
p a s s these t e s t s are sent out to operational 
units for "user" acceptability trials . 
W h e n the aircrew in the f i e ld have made 

their preference kno~~n, money must be obtained 
f o r procurement . Because of the carr taken 
by the RCAF to buy w i s e 1 y in t e r m s of the 
National llefence budget, this point is as far as 
some o f the i d e a s get . Naturally, essential 
projects receive top priority, and items which 
are d e s i r a b 1 e (but not csse;ntial) are placed 
lower onthe list . However, iffunds are avail-
able a f t e r the s c a 1 e of issue is amended by 
AFHQ, a Contract D e m a nd (CD) is prepared 
and 1 e t to a contractor b y the Department of 
Dtfence Production . Once the item is received 
f rom the production line, distribution is made to 
units by Supplyllepots as demands are rece~ived . 

Availability 

Another frequently asked question is : "Why 
is new equipment so slow to come into general 
use'?" There artv two m a in reasons fo r this 
condition . The first is that, normally, existing 
stocks of an old item must be used u befor~~ a P 
new one can be issued for gene ral us c . I n some 
instances the attrition ratc is quite slow, which 
means that it may take a long time to consume 
existing stocks . h o w e v e r , w h e r e an item 
proves-in use-tobe inadequate or unreliable, 
it is disposed of and replaced with new equip-
m ent as quickly as possible . 

The second reason is that many people do not 
know~ that a new item is available ; they continue 
to do w i t h o u t it, all the w h i 1 e complaining 
bitterly that "they'' should d o something about 
the situation . These same people are often the 
o n e s who refuse to submit the Unsatisfactory 
Condition Report which would help rectify that 
very situation . They also fail to read AFROs, 
S u p p 1 y B u 11 e t i n s , and the AMC Bulletin . 

Since the primary function of the RCAF is to 
t'ly, rnany s e r v i c e s h a v e been organized to 
assist aircrew in the p e r f o r m an c e of their 
work . F'lying Personnel MedicalOfficers, Unit 
Flight Safety Officers, and Supply and Safety 
Equiprnent sections are all here to help you fly 
s a f e 1 y and comfortably . W h y not use their 
services ? 

All protective, safetyand survival equipment 
in use with the RCAF was designed for you . If 
you are unhappy with any of it, submit a UCR . 
If you need a piece of equiprnent that i s not on 
your scale of i s s u e , then turn in a n IJ-336 . 

If you make with the squeaking wheel, we'll 
make with the grease! 

COIIPRES~OIi ~'I'.1L1~ 
S L E . D . Harper 

CEPE RCAF Station Uplands 

Th m rn ~ t n i is st m of e ode ~e e g ne a sy e en-
gineeringcompromises stuckinside a big tube . 
It sucks air i n one end o f the tube and pushes 
it out the other, and in so doing develops 
power . The idea h a s come a long w a y frorn 
the original concept o f a reciprocating engine 
driving a compressor . 

Although the centrifugal-flow type com-
pressor has proved highly effective and effici-
ent i n mcreasing j e t power output, designers 
have gone to the axial-flow types . In these, 
t h e problems o f air f 1 o w through the eligine 
a r e so c o m p 1 e x that engine manufacturers 
have had to go t o two- spool c o m p r e s s o r s , 
v a r i a b 1 e -incidence g u i d e vanes, and auto-
matic f u e 1 regulators i n o r d e r to get more 
power w i t h a reasonable d e g r e e uf control. 
Variables w h i c h m ust b e conside red r a n g e 
a 11 the way f r o m the s p e e d expected uf the 
aircraft and t h e rotational speed o f the com-
pressor blades, to such things a s the number 
of stages of compression and the temperatures 
an engine can withstand, 

This article i s presented to help point o u t 
5ome o f the operating troubles encountered in 
jet engines, 5pecifically the compressor stall 
and certain related problems. Automatic flow 
control units have been designed to overcorne 
m a n y of these faults, and t o alleviate design 
a nd engineering difficulties . They p r o v i d e 
compensation f o r the temperature a n d pres-
sure changes which o c c u r with alterations in 
weather a nd altitude ; and, b y means o f con-
nections t o th e compressor, they m e a s u r e 
compressor delivery and ensure that fuel flow 
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is correct for air flow. It is well to remember 
howeve r, that the automatic flow control 
merely covers up some of the enginels basic 
faults . Should trouble d e v e 1 o p with t h e f uel 
regulator, th e n the ba s i c faults usually be-
come apparent . 

Bcfore discussing some of these faults, let 
us first consider the structure of the engine . 
Every blade in both compressor and turbine is 
anaccurate aerofoilwhich behaves like an air-
craft wing and is subject to similar forces . In 
normal operation the compressor delivers far 
more air to the burners than is necessary for 
f u e 1 combustion . A y shown in f i g u r e 1 the 
excess air i s rolrted a r o u n d the flame tubes 
and re-united with the hot gayes of combustion 
in such a manner as t o provide cooling o f the 
burners and to keep t h e exhaust g a s e s f rom 
burning up t}re rest of the engine . If this excess 
air is not there, things get hot . 

Compressor Stalls 

Compressor s ta 11 is a phenomenon of j e t 
engine operation which is m o r e common and 
a g r e a t e r problem than i s generally known . 
The te rm "compressor stall" i s not applic-
able in a 11 cases o f engine misbehaviour just 
because the symptoms are similar ; there are 
some jet engines which, in a stalled condition, 
display symptoms ranging all the way f r om a 
mild vibration t o a shudder o f tail-shattering 
proportions . 0 n the other hand, a centrifugal 
compressor type jet engine such a s the Rolls-
Royce "Nene" c a n exhibit some o f the symp- 

flame tubes ond flame holderS 
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Fi~ l. llerr is ~hal hupp~ "n lo nn urerhetttett lurbine bludt " . 

toms of a compressor stall when no stall is im-
minent . A c t u a 11 y , compressor stall i s not 
usually a serious p r o b I e m in engine s u f the 
Nenc t y p e . The reverse i s true o f the axial 
flow type, in which compressor stall and surge 
can be very serious, 

Rapid opening of the throttle on a jet engine 
causes a n increased fuel flow t o the burner~s, 
followed by a rapid increase in R1'M, which 
may lead to a full-tledged compressor st.all, 
Because o f the normal e x c e s s of air g u i n g 
through the engine, a 11 o f the fuel introduced 
is almost invariably burned, and temperatures 
rise rapidly, A s the temperature i n the cans 
rises, s o does the pressure which, a s usual, 
is exerted i r, all directi~ns including forward. 

This increa5e in pressure slows the airflow 
from the compressor, and some of the com-
pressor blades start. t o stall-if they have not 

r -d When this occurs the airflow done so al ea y. 
is reduced further, more blades stall, and the 
RPM level5 out-in the Ore.nda, usually around 
75°~0 . These indications are accompanied by a 
noticeable vibration and sometimes t a i 1 pipe 
rumble . 

Mcanwhile the fire continues burning mer-
rily a n d things grow h o t t e r , Pressure and 
heat increases b e g i n affecting a r e a s down-
stream i n the engine : t h e shroud ring starts 
to curl up and the turbine blades commence to 
ur I f allowed to continue serious dama e b n . , g 

wi11 occur in a remarkably short time . 
The Engine Laboratory of the National 

Research C o u n c i 1 made qualitative acceler-
ation t e s t s on a n Urenda engine-minus i t s 
automatic f u e 1 regulator-a nd demonstrated 
that rapid throttle openings would invariably 
result in a violent surge . Whenever the surge 
occurred, th e jet p i p e temperature r o s e to 
approximately 1 l00 °C in f i v e s e c o n d s and 
would exceed 1200 °C very quickly if unchecked, 
Airborne experiencc: substantiates these find-
ingy . 

Rapid throttle movement is not always 
neccssary to start the process, In two known 
RCAF incidents, compressor stalls w e r e in-
itiat.ed by a sharp disturbance of the air entering 
the i n t a k e . In one c a s e a record was being 
made of engine conditions ; it showed the com-
pressor stall start and the JPT rise from 320 °C 
to 790 °C i n seven seconds-by which time the 
pilot'~ recovery action took effect, 

A further interesting feature disclosed by 
NRC was that in a 11 instances o f compressor 
s t a 11, recovery was made by throttling right 
back . The compressor did not unstall immed-
iately but took as long a s 15 seconds i n some 
c a s e s for all s ta 11 s to be swall~wed . It is 
conceivable that if a compressor stall develop-
ed at too 1 o w a power setting, throttling back 
would n o t e f f e c t recovery quickly enough to 
prevent damage to the engine . (Figure 2 
shows what c a n happen t o overheated turbine 
blades .) 

The term "surge" is often used in connection 
with jet engines, and the question arises as to 
what t h e difference is b e t w e e n "surge" and 
"compressor stall" . From theoperators' point 
of view, th e question is academic . Generally 
speaking, "surge" refers to the 5urging output 
of the compressor and engine, and "compres-
sor ~tall" refers to the aerodynamic s t, a t e ot 
t h e compressor blades, Compressor s ta 1 I s 
m a y exist i n part o f the compressor without 
a n y noticeable effect on engine operation, the 
compressor s t a 11 regions merely rotating in 
the compressor . These are known as partial 
stalls . 

In some cases these partial stalls may result 
in surge ranges of operation . When operating 
i n a surge range, the compressor o u t p u t is 
rough and surging, produces engine roughness 
and vibration, and reduces engine efficiency . 
lt i s canceivable that u n d e r some conditions, 
if t h e engine were operated continuously i n a 
surge range, th e result could be a full-blown 
compressor stall . Acceleration through, or 
out of, a surge range interferes with t.he air-
flow sufficiently to markedly a f f e c t the rate 
of increase of compressor output, hence upping 
the c h a n c e s o f a serious compressor stall, 
Also, if the fuel flow is not carefully controlled 
in this situation, a very rapid temperature in-
crease can be expected . 

Overiuelling 

Another major source of difficulty connected 
directly with the problem of compressor stalls 
is tfiat of fuel supply . The serious overheating 
which results from m a j o r compressar s~alls 
i s a result o f excessive f u e 1 in combination 
withinterruptedair flowinto the engine . Over-
h e a t i n g from overfuelling i s characteristic 
o f both axial flow and centrifugal compressor 
jet engines, and although th e condition i s not 
necessarily a cause o f compressor stalls, i t 
i s worth mentioning because of the close re- 

semblance of its symptoms to those of com-
pressor stalls, 

As th e throttle is opened in an unregulated 
e n g i n e acceleration, t h e f uel flow i n t o the 
burners is increased, and because of the exces-
sive amounts of air b e i n g consumed, causes 
a n immediate increase i n temperature which 
the pilot becomes aware o f via a rapid rise in 
JPT . The amount o f the r i s e depends on the 
quantity of excess fuel being used, What makes 
overfuelling possible is the fact that the accel-
eration rate of the engine is definilely limited, 

I n a centrifugal compressor e n g i n e , t h e 
RPM will invariably c a t c h up to t h e throttle 
setting in time, and as the compressor delivery 
increases, JPT returns to normal, Temper-
ature rise is generally accompanied by vibra-
tion, t a i 1 pipe rumbles, a nd apparent thrust 
loss, With the T-33, for example, high temper-
ature is a transient condition ; as engine speed 
catches up, the temperature returns to normal . 
On some axial flow e n g i n e s the s a m e thing 
happens, but on others-as soon as the over-
fuelling starts-a divergent s u r g e develops, 
the engine stops accelerating, and the temper-
atures go up, resulting in the compressor stall 
sequence . Should a violent surge develop, the 
temperature again b e c o m e s transient-this 
time on its way up, 

Blow-Out 

The problem o f fuel supply to t h e burners 
brings u p another related o c c u r r e n c e , the 
blow-out, It c a n be argued t h a t this is not a 
problem to be discussed under th e heading of 
compressor s ta 11 s but there i s a strong re-
lationship . I n t h e circum stances previously 
described leading up to a compressor stall and 
violent surge, if the air delivery from the com-
pressor is even more sharply diminished or the 
overfuellmg is even more excessive, th e fire 
goes out-a rich blow-out . The symptoms are 
vibration, rumble, and loss of thrust; but in-
stead of rising, the JPT falls, Another form of 
blow-out is th e deceleration blow-out w h i c h 
occurs under s o m e circumstances w h e n the 
throttle i s sharply c 1 o s e d -a lean blow-out . 

In the event of failure of the fuel flow control 
unit or some p a r t of it, a n y of thc foregoing 
problems could b e encountered, Engine icing 
c o u 1 d lead to somewhat similar trouble ; and 
e v e n with the f u e 1 regulator working within 
normal limits, difficulties may arise as a direct 
result of basic engine faults, o r engine icing, 
which the regulator cannot cope with entirely . 
The most common of the s e problems usually 
occur at high altitude when t h e throttle is ad-
vanced rapidly : the engine d i s p 1 a y s all t h e 
symptoms of a compressor stall-rough run-
ning, vibration, loss of thrust, and RPM level-
ling out-except that the JPT a 1 s o levels out. 
T h i s is a s t a 11 e d compressor, but the flow 
control unit limits the f u e 1 and holds the JPT 
down, 
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The symptoms of blow-out-with the excep ~ 
tion of the deceleration t y p e -are s i m i 1 a r . 
T h e y include engine roughness, v i b r a ti o n, 
p o s s i b 1 e (although not consistent) t a i 1 pipe 
rumble and loss of thrust . The important things 
for the pilot to watch, particularly when making 
power changes, are JPT and RPM . 

T h e cure f o r some of these troubles is to 
close t h e throttle, relax and enjoy 1 i f e for a 
s h o r t while ( say 30 seconds), and try a g a i n 
more carefully . By th i s time the JPT should 
be settled down a nd the compressor unstalled 
(or the fire out), The idea is to correct for the 
fault before the engine burns up . If closing the 
throttle in lots o f time fails to s t o p a rapidly 
rising JPT, it won't hurt to stop the engine ; it 
can always be relit . 

The reader who has stayed with me this far 
knows th at most of the difficulties mentioned 
have been avoided or eliminated by t h e use of 
automatic devices in the fuel controlsystem, 
and that troubles usually develop only as a re-
sult of a malfunction, I n the e v e n t of s o m e 
malfunction, however, there is little or no need 
for serious damage to result if the pilot knows 
his engine . 

The pilot's responsibilities in regard to the 
problem s outlined can be summed up by citing 
a few basic rule~ : 

Know your e~gine . 
Ilandle it with reasonable care . 
Watch JPT and RPM, and develop a "feel-

ing" for what is going on . 
[There are some tactical considerations to 

keep in mind . Disturbed a i r f 1 o w f rom other 
aircraft in the form of vortices or jet wash can 
u p s e t a compressor t o such an extent that it 
will thrash the incoming air wi~hout effectively 
speeding its delivery and pressure to the com-
bustion c h a m b e r s . I n addition, the oxygen 
content of a jet wash is 1 o w enough t o reduce 
efficiency in the combustion c h a m b e r s of a 
following aircraft, 

Muzzle blast irom guns can be scooped into 
an intake to cause airflow disturbances . Rocket 
exhaust will also distort airflow and decrease 
the oxygen content for combustion in the 
burners, hence enriching the fuel-air mixture, 

That last-ditch e v a s i v e manocuvre, "the 
scissors", and o t h e r s of a s i m i 1 a r nature 
(especially if a little slip or skid is added) can 
p r o d u c e a disturbed airflow and a decreased 
intake of air which, when coupled with throttle 
movement, can p r o d u c e a compressor stall 
that has few equals .- E~] 
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Pocket Droppings? 

:1RRII' .~1L~ ~~nd DEP:11{TIiRES 

Routine checks were made on a Canuck after 
start-up and while the aircraft was being taxied 
to takeoff position, Movement of the controls 
appeared ideal up until then, H o w e v e r , just 
prior t o takeoff they w e r e checked again and 
a malfunction wa s found, The control column 
seemed to be locked in the central position . By 
applying force t h e pilot was able t o move the 
stick to the left ; but he could noi. move it to the. 
right, 

When thc Canuck was returned t o the flight 
line for t e c h n i c a 1 inve stigation, a six-inch 

Za 

screwdriver was found at the base of the control 
c o 1 u rT~ n . Apparently it h a d fallen out of the 
pocket (o r through a hole in t h e pocket) of an 
airman a s he was d o i n g a between-flight in-
spection . I n this case the airman finished his 
work shortly after completing the BFI, He then 
h u n g up h i s overalls without checking to see 
that all tools were accounted for, 

It w a s suggested in the Jan-Feb i s s u e of 
F'light Comment ("Pattern f o r Disaster", in-
side ba c k cover~ that it would be a good idea 
to run a check o n overall pockets and perhaps 
make a deal with the 1 o c a 1 laundry t o repair 
t.hose that are getting thin, SSOs please note! 

Untimely Ejection 

The pilot climbed into the cockpit of a C anuck 
and was strapped in, The airman assisting him 
rernoved the safety pin, but in doing so he pulled 
the sear from the ejection gun, and the pilot 
was e~ected from the aircraft, 

Two errors caused this accident, The first 
occurred onthe previous nightwhenthe aircraft 
ran off the taxiway and the p i 1 o t inserted the 
s a f e t y pm m the wrong end of the sear, The 
second e r r o r occurred when a Before-Flight 
Inspect.ion was not carried out . 

It appears th a t maintenance used th e F 17 
as a guide when d o i n g a BFI ; and s i n c e the 
trip had been cancelled, no BFI was required, 
A proper BFI would have revealed the improp-
erly positioned pin and prevented a needless 
accident . The pilot who installed the pin in the 
firstplace showeda marked lack of familiarity 
with the aircraft-and this same lack of know-
ledge contmues to cause accidents . 

The pilot i n v o 1 v e d in this case sustained 
serious in~uries, 
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Floor Disconnect 

While carrying o u t a routine training mis-
sion at Z2, 000 feet, a Canuck pilot discovered 
during a n oxygen check that his b 1 i n k e r had 
stopped working, When the press-to-test pro-
duced no result, the pilot began checking 
connections and discovered that the one a t the 
bottom o f the seat h a d come undone from the 
main oxygen supply, During th e exercise the 
pilot h a d induced negative G, apparently with 
sufficient force t o cause the disconnect, With 
some difficulty he reconnected the system and 
it began functioning normally again, 

Investigation revealed that the seat had been 
removed and reinstalled the previous day, In 
the process, the connectionhad notbeenreseat-
ed properly, and it came loose during the nega-
tive G manoeuvre . The pilot was not bothered 
by any lack of oxygen because he was cruising 
at a reasonably low altitude, and in t h i s case 
did not have to resort to the emergency oxygen 
bottle, 

In recent oxygen incidents which took place 
at a h i g h e r altitude, it is interesting to note 
that only one pilot used the emergencyoxygen . 
Further investigation revealed that to date only 
three pilots have used the bottle i n an emerg-
ency, This emergency bottle is supplied to save 
your life when the regular oxygen system fails, 
Don't hesitate to use it . 

Who Said Supervision? 

A student was carrying out a routine train-
ing flight in a Harvard, A f t e r ten minutes of 
aerobatics he noticed that the oil pressure was 
falling, On the way back to base the oil pres-
sure dropped to zero, and during an attempted 
forced landing the engine seized, The student 
made h i s approach to the field at to o high an 
altitude, and the aircraft overran the runway 
and turned over, 

Upon investigation itwas foundthat the rear 
oil sump drain plug was missing and the front 
sump plug was loose, When a closer examina-
tion was conducted to explain why one plug was 
missing and one plug was loose, some interest-
ing information was unearthed, 

The Harvard had been sent to a repair 
squadron f o r a P-100 inspection, During the 
inspection slight t r a c e s of metal were found 
in the sump plugs and oil filter, so the oil was 

drained, the tank flushed, and the oil re laced, P 
On completion o f the P-100, the e n g i n e was 
ground tested and the oil filters and sump plu s g again inspected for traces of metal . None was 
f o u n d . The aircraft was test f 1 o w n , and on 
completion of the flight it was declared unservi-
ceable for inspection of the oil filter and sum P plugs, and for rectification of a 100-r m P 
magneto drop, 

A Corporal (AETech Gp3) and LAC J o n e s 
(AETech 3) carried out rectification of the ma -g 
neto rpm drop, and the remainder of the crew-
LAC Doe (AETech 3) and his helper, AC 1 Smith 
(Gp 1)-dropped the engine oil filter and sum P 
plugs, LAC Doe showed the f i 1 t e r and sump 
plugs to the Corporal, and the latter inspected 
them for foreign particles, Finding n o n e , he 
returned the sump p 1 u g s to LAC Doe, who in 
turn gave the sump plugs to AC 1 Smith to install, 

The Corporal and LAC Jones completed the 
rectification of the magneto rpm drop, and with-
out inspecting t h e s u m p plugs f u r t h e r for 
security, replaced the engine cowlings, The 
engine was ground tested for magneto rpm dro P 
and oil 1 e a k s and p r o v e d satisfactory . The 
Corporal and Jones thenproceeded tothe fli ht g 
d e s k to declare th e aircraft serviceable and 
sign t h e L 14 -1 B ; but t h e r e he found that the 
entry for dropping the filters and checking the 
sump plugs had not been signed out by LAC Doe, 
Doe was not available ; he had gone to band prac-
tice . His helper, AC 1 Smith, was not available 
either ; he had been c a 11 e d away on line crew 
duties, 

I t was at t h i s point t h a t the maintenance 
error was c o m m i t t e d . LAC Jones h a d not 
worked onthe oil sump plugs ;but, having com-
plete confidence i n LAC Doe because the had Y 
worked o n the same crew together f o r a lon g time, he d e c i d e d to sign the L 14-1B without 
checking the oil sump plugs to see if they were 
safely locked, The Corporalsigned theL14-1B 
as inspected and passed because he had examin-
ed the sump plugs and filter for foreign particles 
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and had given the engine a test (although he had 
not inspected the oil sump plugs for security) . 
He also had confidence in LAC Doe's workman-
ship-not knowing that LAC Doe had not put the 
sump plugs in but had given them to his helper 
and gone to band practice . 

The Harvard was ultimately certified servic-
eable a n d turned over t o Servicing Squadron. 
During its first flight, th e pilot reported 1 o w 
oil pressure and loss of oil and was forced to 
make an emergency landing . 

We cannot condone the action of the Corporal 
in assuming that LAC Doe had finished the job-
but was h e informed that his two men were 
c a 11 e d away? Or w a s he by-passed and the 
AG 1 sent to the s e r v i c i n g line and the LAC 
given permission to go to band practice'? 
Experience h a s proved th a t unless the chain 
of command is maintained, the capability of the 
junior supervisor to supervise is lost, There 
is a lesson in this story, Don't lose it . 

Stretched Glide 

An instructor and a student took off in a T -33 
on a n instrument exercise . The aircraft was 
seen to climb straight ahead after takeoff until 
it was approximately 300 feet above the ground, 
It th e n appeared to level o u t and make a flat 
turn to starboard . After the turn i t lost about 
100 feet sharply, recovered momentarily, then 
began a gradual descent, As i t crossed a 50-
foot hydro line, the wings waveredand the air-
craft dove into the ground and exploded, killing 
both pilots . The T-33 was stalled when it hit 
the ground, indicating th at the pilot had tried 
to stretch the g 1 i d e to clear the hydro wires . 

InveStigation showed that the engine was not 
producing full power . (Eye witnesses had re-
ported that it was surging .) The cause of the 
e n g i n e malfunction could n o t be determined 
positively, b u t it is suspected t h a t the fuse-
lage pump was not operating . 

Causes of the accidentaside, it is extremely 
regrettable that these two pilots were killed. If 
they had not attempted to stretch the glide over 
the hydro wires, the aircraft would not have 
stalled . Except for these wires (under w h i c h 
was a clear s p a c e of 50 feet) the terrain was 
flat and f r e e of obstacles-virtually ideal for 
a successful forced landing, 

Even going through th e wires n e e d not be 
exceptionally hazardous provided-and this is 
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the vital factor-that safe flying speed is main-
tained and the aircraft kept under control to 
the point of impact, Regardless of the type of 
terrain involved, it is essential above all else 
that control be maintained if the pilot hopes to 
walk away from a crash, 

0 n e of the t w o accompanying photographs 
depicts t h e accident we've been relating; t h e 
other s h o w 5 what might h a v e been. Get the 
picture? 

I'll Have Mine RARE 

Beware of propeller! Beware of jet blast! 
These s i g n s are displayed around the hangar 
areas of most stations andhave adefinite rnean-
ing for all of us, They are eff ective too, because 
no accidents attributable to s u c h causes have 
been rccorded for sorne time, 

B u t w a i t ! 1'here's always somebody who 
wants to be diffeZent ; and in this case that 
somebody has claimed a first, 

A T-33 was on a prirnary 800-hour inspec-
tion and engine change . The job was just about 
over, and an instrumenttechnicianwas finishing 
up in the cockpit w h e n a s 1 i g h t internal ex-
plosion took place in th e engine . One blasto~' 
flame and one aero-engine technician shotout 
irom the tailpipe ! 

The e x p 1 o s i o n was caused b y incorrect 
wiring of the high energy circuit breaker (mod 
05-50C-6A/Z3t) by a mobile repair party. 
Damage t o the aircraft w a s slight, requiring 
45 cents and one man-hour t o effect r e p a i r . 
As for the personnel involved, Stats 329 does 
n o t permit elaboration covering estimates of 
t h e darnage t o manpowe r ; h e n c e a separate 
re ort w a s submitted o n the d a m a g e to the p 
aero-engine technician, as follows : 

"Ati would be expected, the AE'Tech in 
question left the immediate vicinity of damage 
in shall we say, somewhat of a hurry, and was 
deposited in a rather forceful a nd undignified 
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manner on his posterior some distance f r om 
th e spout of 21427 . I n i t i a 1 investigation re-
vealed slight singeing of the hair o n the top of 
his skull a nd severe singeing o f the trousers 
and underclothing in the vicinity of the post-
erior . 

"Further investigation carried o u t by o u r 
efficient medical staff concurred in the degree 
o f damage in the first instance b u t belied the 
seriousness of damage in the second instance, 
T h e hospital staff, while cleansing t h e post-
erior for p r o p e r medical t r e a t m e n t , was 
amazed to discover that the application of soap 
and l~ikewarm water restored t h i s area to its 
original state . Administration of these cleans-
ing agents to the clothinghad similar successful 
results, 

"The medical s t a f f having concluded their 
ministrations of mercy, the airman wa s dis-
patched to the local tonsorial clinic for repairs 
to the a r e a of d a m a g e in the first instance . 
Again, efficiency of the highest order was dem-
onstrated when a simple conversion was effected 
(without thenecessityof anE52)from a state of 
singe to a more military, and acceptable, 
brushcut . 
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~ub naust be returned. 

"Whenthese two areas of damage were rect-
ified t h e AETech was again fit for s e r v i c e . 
Total cost of repairs is itemized for your con-
venience : 

(1)To posterior area ,47~ (1 box ofBlue 
Cheer) 

(2) To cranium area .50~ (for conversion to 
brushcut) 

"This unitis seriously consideringthe prop-
osal to h i g h e r authority of a project of simi-
lar nature to be used for future Air Force Day 
attractions . As thi s demonstration is still in 
the initial stage of development, we can't 5ay 
too much about it other than that it would con-
sistof having six aircraft lined up onthe tarmac 
dulyloadedwith sixdefaulters, At anappropri-
ate time the defaulters would be shotout of the 
spout i n the general d i r e c t i o n of Aldershot 
Military Detention Barracks, Not o n 1 y would 
t h i s be a singular display of air p o w e r , but, 
upon computation of the correct range, (which 
we are n o w working on) we could reduce con-
siderably the travellingexpenses chargeable to 
Primary 05 . This in itself should engender the 
approval of T reasury," 

T h i s accident is attributed to i r r e g u 1 a r 
maintenance practices combined with incorrect 
wiring, W o u 1 d you p u 11 a propeller through 
without checking that all switches in the cockpit 
were in the "off" position? W o u 1 d you crawl 
into the tailpipe of a jet engine without ensuring 
that all is well in the cockpit'? The instrument 
technician claimed that he did not activate any 
switches i n the cockpit, but the high pressure 
cock w a s found in th e "on" position after the 
explosion took place . 

Our s i n g e d hero i s a 1 u c k y boy and has 
learned his lesson, T he fact that he emerged 
uninjured from such a n oven is r a r e indeed . 
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Mystery of the Missing Fuel 

!n the Jan-Feb isxue o/ FU~;ht Commeru u~e 
prinfed an ilem on the myslerions dixeppearance 
of sorne T,33 /ue1, anrl then asked our readers /nr 
lheir ex~danalions . Uur poxer is reprinled 6e1om 
tn~elhcr rcith the xnfulinn . Hotc many T-I3irrl 
pilots had the anstrer?-F:D 

Two pilots took off o n an IFR crosscountry 
in a T-33 which had been certified as having a 
full fuel 1 o a d . 0 n the 5000-foot c h e c k they 
noticed severe ventingfrom the port main wing 
grouptankfiller cap, accompanied bymoderate 
buffet . Since they were on airways, they con-
tinued the climb and worked out an estimate of 
the quantity of fuel they c o u 1 d expect to lose . 
They calculated t h a t , at t h e wor st, it would 
amount to loss of the entire internal port wing 
fuel load . This meant there would still be suf-
ficient fuel to reach either destination or alter-
nate, plus a comfortable reserve for emergen- 
cies 

Breaking out above cloud at 33, OOU, the air-
craft was levelled at 35, 000 for "1000-on-top" 
f 1 i g h t , However, when the venting continued 
unabated, the captain obtained clearance for a 
throttled-back d e s c e n t to base, intending to 
burn off fuel locally prior to landing . 

The aircrafthad been airborne forty minutes 
when the tip tank warning light illuminated . A 
rapid calculation showed that the tip tanks had 
contained only 100 gallons e a c h ! Congratula-
ting one another on the decision to t u r n back, 
the pilots landed and marched on the servicing 
crew with blood in their eye . 

It was s o o n determined th a t although the 
troublesome filler cap had b e e n placed in the 
filler neck, it had not been tightened . (Correct-
ive briefing was soon undertaken onthis point!) 
However, the refueller adamantly insisted that 
the tips h a d been t o p p e d up to "full" -and a 
check with the f u e 1 compound confirmed this, 

The question is : Where are the 180gallons 
of missing tip tank fuel? There i s an explan-
ation . Do you know what it is? (Hint: the tip 
tanks did not vent fuel.) 

Here is th e solution. First, r e f e r to the 
illustration on page 746 of EO-50C-4 . Note the 
position of the fuselage tank vent line opening, 
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and also the position of the vent line from the 
wing group into t h e fuselage tank . This v e nt 
line is not joined as is suggested by the illustra-
tion and the schematic diagram o n page 31-32 
of the POIs ; the wing group v e n t line actually 
opens directly into the fuselage tank . 

When the a i r c r a f t is in a climb, with tip 
tanks f e e d i n g, the fuel level i n the fuselage 
tank will be above th e main wing g r o u p vent 
o p e n i n g . Norm ally, if the caps o n the wing 
main tanks a r e sealed properly, h a v i n g the 
fuel level in th e fuselage tank above th e vent 
opening willcause no problems . However, if a 
leak develops in one o f the wing g r o u p filler 
caps, fuel from the f u s e 1 a g e tank will f e e d 
through the vent line t o the wing tanks and out 
the f i 11 e r cap . The venting o f fuel will con-
tinue as long as the wing g r o u p vent is below 
the fuselage tank fuel level. 

Loose Plugs and Leads 

An Expeditor o n a long range crosscountry 
experienced port engine t r o u b 1 e after a fuel 
stop. T h e r e was a 240-rpm mag drop below 
1500 rpm, and a "d e a d cut" ov e r 1500 rprn . 
Normal clearing methods did not work, so the 
cowlings were removed . Two leads were found 
dangling f r e e and o ne plug was loose. These 
w e r e fixed, th e engine checked serviceable, 
and the aircraft returned to base . 

Subsequent investigation at the unit showed 
the starboard engine to have six 10 o s e plugs, 
one 1 e a d off, o n e broken shielding, and four 
lead tips with springs missing . T h r e e loose 
leads were found on the port engine . 

The Expeditor had j u s t undergone a fly-in 
repair, during which the engines were placed 
in long-term storage . When the aircraftarrived 
back at the parent unit, the acceptance check 
consisted of a P.I . S i n c e this check does not 
require the removal of the cowlings, the loose 
plugs and leads were not discovered . 

This is a case of maintenance errors involv-
ing two separate units . The aircraft shouldhave 
been serviceable after th e fly-in repair but it 
obviously could not have been . The parent unit 
would have found the unserviceability if a proper 
acceptance check had been done . The extent of 
an acceptance check is left to the discretion of 
the CTSO . In this instance it is apparent that 
the c h e c k done was not complete e n o u g h to 
ensure aircraft serviceability, 
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The new t e illuminated dis la ictured here (Ref 21U,/58) is available Yp p Y p 
to all Aying units for use in aircrew, operational and maintenance rooms 
to promote flight safety. , ..~~~ . .,.~r.~~_~~_s . 

The dis la can be ef~ectivel em lo ed by units as part of a flight P Y Y p Y 
saFet educational ro ram directed at eliminatin those accidents Y p 9 9 
caused by lack of knowledge, forgetfulness and carelessness . 

CAP b03 Scale D140, outlmes our entitlement and a su I of the Y r PP Y 
displavs is on hand at 1 Suoolv Deoot. 
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