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5/L W. G. RICHMOND 

S/ L RICHMOND was captain of a Canso on a 
ferry flight from St. Johns, P .Q, to Winnipeg . 
Following takeoff from a wet runway he had the 
undercarriage c y c 1 e d three tim E s l o allow 
drainage and prevent freezing of the locks . One 
refuelling stop w a s made, at which t i m e the 
undercarriage operated normally . 

On arrival over Winnipeg a down-selection 
was made but the nose wh e e 1 failed to extend 
although the n o s e doors opened a n d the nose 
wheel unlocked . At this time the undercarriage 
hydraulic pressure registered 1150 psi . An up-
selection was m a d e and, after th e locks had 
engaged, a n o th e r down-selection was tried . 
This time the nose doors opened and locked but 
the nose wheel remained up and locked . Emerg-
ency procedures werc instituted, but again the 
no s e wheel failed to extend whe n the under-
c a r r i a g e was cycled . Next, the emergency 
lowering lever was fitted to the ratchet mechan-
ism ; but the fuilforce of two r~enfailedto move 
the nose wheel, and hydraulic pressure still 
indicated 1150 psi. A careful visual inspection 
revealed no mechanical break, so th e captain 
presumed that the sequencing had failed, thus 
placing full pressure on the wrong side of the 
ack J 
S/L Richmond t h e n ordered the starboard 

engine shut down, a f t e r which he bled off the 
hydraulic pressure b y pumping the b r a k e s . 
When the hydraulic pressure had been reduced 
to 500 psi, emergency lowering was possible 
and the nose gear was forced down and locked . 
The starboard engine was then started and the 
landing completed. 

Sj L Richmond's thorough knowledge of hi s 
aircraft enabled him t o diagnose t h e trouble . 
B y stopping the starboard engine, from which 
the hydraulic pump is driven, he was a b 1 e to 
get the wheels down for the landing. This is a 
case where superior knowledge of the aircraft 
system and careful analysis of the symptoms 
enabled the p i 1 o t to overcome a malfunction . 
Had he not b e e n able to do this, considerable 
damage to the Canso's hull might have resulted . 

DFS LIBRARY 
LlB RARY COPY -this ' 
~ub rnust be retunted. 



HOT N'EaT11ER 
T:tKEOFFS 
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EVERY SPRING it is undoubtedly true that "a 
man's thoughts turn to whathe's been dreaming 
about all winter ." In the c a s e of red-blooded 
Canadian p i 1 o t s these thoughts probably en-
compass such things as vacations cornplete with 
sunburn, golfing and h o w to break a hundred, 
fishing and that "big one", and (no, we haven't 
forgotten) cherchez-ing la femme . 

How many of these pilots h a v e given more 
than a passing thought to the e f f e c t summer 
temperatures have on the takeoff performance 
of jet aircraft? We suspect that their number 
is f e w and that even tho s e few may not fiilly 
understand the r e a s o n s behind the problern, 
Whatfollows here, then, isan attempt-wit.hout 
the use of astounding mathematical formulas-
to e x p 1 a i n why h i g h temperatures increase 
takeoff distances . 

Performance o f o u r aircraft d u r i n g the 
spring months is not greatly affected because 
the change in temperature from winter to spriirg 
is generally so gradual that we are easily lulled 
i n t o a false s e n s e of security, As summer 
approaches, t h i s change is no longer gradual 
but rises sharply, and such calamities as abort-
ed t a k e o f f s b e c o m e commonplace, Pilots 
making their weary way back to operations and 
the wrath of their squadron commanders can be 
h e a r d growling remarks like "I had a loss of 

power" or "It w o u 1 d n't accelerate" or "The 
nose wh e e 1 wouldn't lift" or "It just wouldn't 
unstick," 

What is the reason for this apparent loss of 
power? The general answer is "a malfunction-
ing engine ." The engine is at fault, a 11 right, 
not because of a rnalfunction but because of at-
mospheric conditions which play a vital part in 
the performance of any engine, and especially 
the jet engine . 

To understand aircraft performance, a few 
facts about the properties of the atmosphere 
and h o w they vary a r e necessary. The chief 
physical properties o f the atmosphere wh i c h 
affect aircraft performance a r e temperature, 
pressure and density, Because these proper-
tie s a r e always v a r y i n g , a standard set of 
conditions, known as the International 5tandard 
Atmosphere, is used, Briefly the International 
Standard is as follows : 

Temperature 

The temperature of the atmosphere at sea 
level varies from place t o place and from day 
t o day but the a v e r a g e value is 15°C (59°F) 
which is taken as the standard sea level temp-
erature , A s we rise a b ov e sea level, t h e 
temperature 1 a p s e rate is 2°C (3 , 56°F) p e r 
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thousand feet up to approximately 36, 000 feet, 
Ab ov e this altitude the temperature remains 
fairly constant at minus 57oC . 

Pressure 

The pressure of the atmosphere at sea level 
is measured in p o u n d s per s q u a r e inch (or 
inches of mercury~ and reflects the force of a 
natural colum n o f air f r o m the limits of t h e 
atmosphere a c t i n g o n a predetermined area 
of the earth's surface, The average v a 1 u e of 
atmospheric p r e s s u r e at Sea level i s 29 .92 
i n c h e s of mercury (14,7 pounds p e r square 
mch~ . Pressure decreaseswithmcreased alti-
tude ; at 18, 000 feet the pressure is approxim-
ately one-half of s e a 1 e v e 1 pressure a n d at 
28, 000 feet approximately one-third, 

Density 

The density of the atmosphere at sea level 
is measured in pounds per cubic foot, Air, 
likeall gases, is compressible ; andthe atmos-
phere n e a r the earth's surface, because it is 
supportingthe weightof the upper air, is com-
pressed and has greater density, The average 
sea level dc:nsity taken as the standard is ,077 
pounds per cubic foot, 
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For most pilots these "standard conditions" 
are somewhat mythical because they are rarely 
encountered ; a n d hence their aircraft seldom 
perform exactly as stated in the book for any 
given conditions, These variables c a n, how-
ever, b e corrected to standard . When this is 
d o n e , the b o o k is right-amazing as it may 
seem-for standard conditions, 

The takeoff run of a n y aircraft, and parti-
cularly j e t s , i s dependent u p o n air density 
which, as pointed out, varies with atmospheric 
conditions, Density Altitude (defined a s "th e 
altitude a t w hich air o f a given density exists 
in the standard atmosphere"~ which also depends 
on temperature andpressure, becomes afactor 
that must be considered, It is a comparison of 
e x i s t i n g atmospheric conditions to standard 
conditions and c a n be computed by correcting 
the atmospheric pressure adjusted to standard 
pressure for existing temperatures, 

T h r u s t produced by a jet engine, like the 
liftof anairfoil, varies directlywiththe density 
of t h e air ; and therefore t h e density altitude 
affects an aircraft's takeoff run, It follows that 
the mass flow of air through the engine is 
affected, with the mass decreasing as the dens-
ity decreases-the result being a correspond-
ing loss of thrust, Therefore "high a m b i e nt 
a i r temperatures" c a u s e increased density 
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a 1 t i t u d e s , decrease in thrust and increased 
takeoff runs, 

Airspeed indicators, a s you know, operate 
on p i t o t pressure which is also dependent on 
a i r density ; therefore the indicated t a k e o f f 
speeds and stalling speeds are the same for any 
density altitude . However, the t r u e speed or 
groundspeed required to produce enough lift for 
takeoff will increase with anincrease in density 
altitude becausethe lift of an airfoilvaries with 
the air density which varies with temperature . 

It has been shown above that temperature and 
density are factors important to pilots, But how 
important? W e have said that when the ambient 
temperature is high the thrust is low, and gen-
erally speaking, for each5°C (10°F) of temper-
ature above standard, the thrust of a jet engine is 
reduced by approximately four percent. Con-
versely, of c o u r s e , when temperatures are 
below standard, thrust is increased-b ut this 
doesn't present a critical condition except that 
acceleration is faster and care must be taken 
not to exceed the gear-down maximum speed, 
T h e accompanying d i a g r a m s illustrate the 
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comparisonbetween cold, standard and hot day 
takeoffs, From th e m we can obtain a Rule of 
Thrust : Each 5°C (10°F) increase in tempera-
ture above standard increases the length of a 
takeoff run by 10 percent, 

As f o r density altitude, a decrease o f one 
inch of mercury or an increase in ternperature 
of 8,3°C (15°F)will increase thrust ap roxim-P 
ately three percent. Hence, for each 1000-foot 
rise in density altitude, a 10 percc:nt increase 
in takeoff distance should be expected, 

Afterall this talk, the rnainpoint is still the 
fact that the hotter it gets the longer the takeoff 
run is going to be and t h e slower the i n i t i a 1 
acceleration after lift-off, If you are commit-
ted to take off on a hot day, rerr~ember that the 
thrust is decreased a n d the takeoff roll is in-
creased, Don't p u 11 the stick back to o soon. 
Donrt get t}~e no s e too h i gh in lift-off or you 
will be atterT~pting to fly on the w r o n g side of 
the power curve, And don't expectrapid accel-
eration, Rernember these points and you wontt 
be explaininR t o the "Old Man" why t h e crate 
wpuldn't corne unst~-~ck, 
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Periodically complaints are received about 
the amount of work involved in completing re-
orts on accidents and incidents, Some of the P 
com laints a r e received verbally, others via P 
the ra evine and still others through official g P 
correspondence . One may exclaim : This is 

strai htforward enough, We found a nd f ix e d g 
the trouble, Why m a k e out a 1 o n g , detailed 
report? " 

To answer the objection, here is an example 
o f how a report can help to prevent accidents . 
Recently, problems have b e e n encountered in 

the Canuck control system, In some cases bail-

outs were necessary and aircraftwere destroy-
ed-a s was any evidence that might have been 
instrumental in determining the cause of control 
malfunction, 

A review w a s made of t h e Canuck control 
story, and it included going b a c k over all the 
various reports that had been received on cases 
involving control trouble . One case recorded an 
incident where the elevators jammed in flight. 

The pilot was able to free the controls only by 
exertin great pressure on the control column, g 
Just as he f r e e d the controls he heard a loud 

re ort, Later, nothing could be found that would P 
cause such a malfunction . H o w e v e r , a D 14 
describing the incident in detail was submitted . 

When it was decided recently to have a further 
look at this aircraft, it was found to be in 
storage . 

Close inspection o f the control system was 
made, a nd this time the cause of th e trouble 
was discovered . A stop b o 1 t and lock nut for 
the elevator controls near the navigator's seat 
h a d fallen out and jammed the controls, T h e 
ressure exerted on the control column by the P 
ilot had forced the bolt out and onto the floor . P 

It had lain there nearly eighteen months and had 
b e e n missed during the inspection which fol-
lowed the incident . A s e c o n d inspection re-
vealed j u s t how sensitive t h i s a r e a was to 
foreign material, and it also turned up a defitri-
ency in the design of the stop bolt installation . 

(A s p e c i a 1 inspectionwas r a i s e d on the 
s stem in all Canuck aircraft and a number of Y 
foreign articles as well as loose stop bolts were 
found, When another incident of stiff controls 
was reported, investigation o f this same area 
revealedthat athree-inch socketwrench exten-
sion was fouling the system . A f u 11 report of 

the incident appears in the Near Miss section 
of this issue under the title "Jammed Elevator 
Control", - ED ~ 

The fact that a unit reported an occurrence 
of sticking controls, even though it was temp-
orary, e n a b 1 e d the Air Force t o eventually 
track down the hazard, By doing so, a critical 
area has been found ; and subsequent modific-
ations and s p e c i a 1 inspections for f o r e i g n 
objects should p r e c 1 u d e any more accidents 
arising from the same cause, 

Now then, e v e n though the original occur -
rence might have seemed trivial to some, the 
report on it w a s certainly m o s t worthwhile, 
Bear th i s example i n mind when you start to 
complain about the amount of paper-work in-
volved i n a n accident o r incident-no matter 
how trivial it m ay seem at the time . Ensure 
that you d o your part in making o u t complete 
reports, Conscientious reporting of minor in-

cidents can save both lives and aircraft . 
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pilot's face d u r i n g normal head movements . 
The pilot should have had the worn straps re-
placed, The safety equiprnent section can and 
should check your oxygen mask regularly; how-
eve r, as with all s a f e t y equipment, the final 
responsibility for its condition remains with 

, 

the wearer, 
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WORN STRAPS 

The pilot of a T-33 was on a night cross-
country flight at 34, 000 feet, As he leaned for-
ward to read the fuel f 1 o w meter, his oxygen 
mask was pushed upwards on h i s face . After 
readjusting the mask, he continued the fuel con-
sumption check . 

The next thing the pilot remernbered was re-
covering from a spiral dive at 11, 000 feet and 
hearing thc rear cockpit passenger ask, "Are 
y o u all right, boy?" The pilot had b e c o m e 
hypoxic when he f a i 1 e d to properly refit h i s 
mask a f t e r having it moved from its position 
on h i s face , In a semi-conscious s t a t e the 
pilot had pulled the control column too far back 
and had lost considerable altitude during the en-
suing spiral uives and spins . Recovery over-
stressed the T-33 to 9 g . 

A complete i n s p e c t i o n of t h e airc raft's 
oxygen system revealed n o defects , Hypoxia 
r~e s u 1 t e d because of an unservicable oxygen 
mask : the suspension straps had worn smooth 
and moved so easily through the holding buckle 
that they p e r m i t t e d the mask to slip off the 

'17u~ pilot lost altitudc during the 
cusuiug ~piral dives and spin~ . 
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JAMMED ELEVATOR CONTROL 

Flying a Canuck, we were on a night cross-
country exercise with a letdown scheduled at 
another station, The flightproceeded normally 
until the 1 e t d o w n was made , During a rapid 
d e s c e n t (speed brakes out, 65°jo, 270k1 t h e 
elevator controls seemed to "freeze" in poaition 
and considerable pressure was required to level 
off, The letdown and overshoot was continued 
with a m o r e gentle descent and we proceeded 
back to base as flight-planned . 

On arrival, a simulated circuit was carried 
out at height and several attempts were made 
to duplicate the condition encountered earlier . 
It was found that the condition re-appeared when 
the aircraft was in a fairly ateep dive, 

We noted the following pointa about the air-
craft during flight : 

Airspeeds n o r m a 1 for the descents and 
well clear of the pole 
Hydraulic pressure n o r m a l throughout 
The auto-pilot was used during the flight 
but disconnected normally 

~ The "feel" of the controls was similar to 
that of auto-pilot engagement 

~ No stickiness of controls on the ground . 

The investigating specialist's comments on 
the incident w e r e as follows : Upon returning 
to base the pilot r e p o rt e d this restriction in 
flying control movement and the aircraft was 
quarantined , An inspection of f 1 y i n g control 
runs revealed the cause of elevator control in-
terruption in flight : a three-inch-long socket 
wrench extens ion was found lying w i t h i n the 
n a v i g a t o r' s right-hand console, positioned 
laterally at the foot of former number eight . 
The extension was so 1 o c a t e d that any nose-
down change in the Canuck's attitude permitted 

it to roll forward, Immediatelyforward of this 
"roll path" a r e located the elevator quadrant 
and elevator control rod assembly . Beneath 
the latter could be seen, quite plainly, a series 
of abraded and scored paint areas on the console 
flooring, indicating that the extension had been 
trapped beneath the control rod , 

Experimentally the elevator controls were 
k e p t in constant movement and the extension 
was rolled gently forward , As was anticipated, 
the control rod assembly caught u p o n the ex-
tersion and jammed the control column just aft 
of neutral so effectively that a two-handed pull 
produced no f u r t h e r movement . Subsequent 
fore-and-aft r o c ki n g of th e control column 
eased the extension out of position and freed the 
controls . 

The FSO commented that t h e situation wae 
serious enough to have caused a fatal accident 
if the socket extension had assumed a position 
where fore-and-aft p r e s s u r e on the control 
column w o u 1 d produce no elevator movement 
whatever . During flight, f o r t u n a t e 1 y , this 
situation was only temporary and the controls 
could be freed by a slight jiggling of t h e con-
trol c o 1 u m n and a c h a n g e in the airc raft's 
attitude , 

Carelessness on the part of one technician 
was the cause of this near-accident . However, 
because the situation is not new, it is felt that 
more emphasis should be placed on the warning 
that foreign objects in a i r c r a f t are danger-
ous-and definitely intolerable, Technicians 
mustnot leave wrenches, pliers andother tools 
in aircraft, They must be convinced somehow 
that what they think is a mere trifling detail is 
actually a threat to a man's life and a potential 
aircraft writeoff, The tradesman who loses a 
wrench in an aircraft and says to himself, "I'll 
look for it a f t e r coffee break, " is a menace , 

Photo of thc thmc-inch-lona eochet wTench extcn-
~ion found IrinR within the na~i`ator's ri`ht-hand 
sotts~, 



MAURICE HARDMAN 
StaH OHicer, Meteorology 
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ONE BRANCH o f meteorology in which know-
ledge h a s increased markedly during the last 
few years is that concerned with large cumulus 
and cumulonimbus clouds . A stimulus to re-
search has been provided by the fact that these 
clouds are the source of uncomfortable and, in 
some cases, dangerous flying conditions . An 
understanding of their structure and mechanism 
enables us to make an estimate of the extent of 
these adverse flying conditions a n d to outline 
procedures which will h e 1 p to minimize their 
effects . For this reason and for the satisfac-
tion of curiosity concerning these colourful in-
habitants of o u r atmosphere, a n attempt has 
been made here to describe and elucidate them 
with special emphasis on the conclusions reach-
ed from th e research done in r e c e nt years . 

This research was conducted separately and 
independently in t h e United Kingdom a n d the 
United States at about the same time ; hence the 
fact that the conclusions reached in each inquiry 
were broadly th e same tends to confirm their 
v a 1 i d i t y . Our account will draw extensively 

from th e s e inquiries with o ut attemptingto 
differentiate between t h e m or to separate the 
new information from what was already known. 

How They Develop 

Both large cumulus and cumulonimbus clouds 
b e g i n a s small cumulus . A relatively small 
number of these will continue to grow into large 
cumulus and then into cumulonirnbus . Greatly 
helping such growth is the process of amalgam-
ation whereby s e v e r a 1 small clouds unite to 
form one large cumulus with a diameter of one 
to five miles and tops approaching 15, 000 feet . 
Large cumulus clouds may then develop into a 
cumulcnimbus c o m p o s e d of several cells at 
various stages o f developrnent, with compar-
atively dormant areas o f cloud lying between, 

Development of a thunderstorm appears to 
go through t h r e e stages : a cum ulus stage, a 
mature s t a g e , a n d a dissipating stage . The 
cumulus stage is characterized by rapid growth, 
updrafts and t h e absence o f precipitation, A 
cross-section of this stage is showninfigure 1 . 
Note t h a t updrafts exist throughout the entire 
cloud, reaching their maxirntun strengths near 

1 

FEET 
. . 

1_ 

r ~ .'l I . . ~ 
. ~ - 

.I 1 
-~_ . 

~ ., ~ . 
. 

,~'rt '~ 
, 

~I .1 ~~~ . . . . . ...--: . . - ~ - . _ 
. . . . 

, > > J R 1 t 

..- 

1 I T ~~ 1 ~ r , , 

---,-~ " 

.~ i i ~ ~ 1 I I f 1 1 ~ \ ~ a . . ,. 

-~~_\;:-~~_:~~=~\ - - _ - - - _ - - 

~ Mor~tontal $cole Wm~ . Roin 
D~ati 'decta Scaie ~s tt/ sec . g,qw 

F'iR 1 . 'I1ie cumulua Kte6e . 

the top of the cloud w i t h velocities as high as 
50 feet per second. The basic cause for the up-
drafts is simply that the cloud is warmer than 
its environment-and t h e greatest difference 
betweenthe temperatures in the cloudand those 
outside of it are found in the areas of greatest 
updraft speeds, 

Another point worth noting i s the "entrain-
ment" o f the surrounding air that takes place . 
Because of friction a nd pressure differences 
between the air in the cloud and the air around 
it, some of the latter air i s entrained into the 
updrafts . This effect-also illustrated in figure 
1-lessens the temperature contrast between 
t h e cloud and its surroundings and decreases 
the relative humidity in the updrafts . 

Whena thunderstormhasdevelopedtowhere 
its top i s around 25, 000 to 30, 000 feet and its 
base about six miles in diameter, it enters the 
second or mature stage-as shown in figure 2 . 
The mature state is characterized by the onset 
of precipitation and downdrafts as well as by the 
development of maximum turbulence and vari-
ous electrical phenomena. The key to these lat-
ter elements is to be found in th e presence of 
precipitation which we will now discuss briefly . 

Precipitation 

The theory of precipitation is another branch 
of meteorology in w h i c h much work has been 
done in recent years ; but it seems that, in the 
case of cumulonimbus, the formation of precipi-
tation is in accordance with the classical theory 
o f Bergeron-at 1 e a s t in part . According to 
Bergeron's theory, precipitation results when 
ice crystals drift down from the upper portion 
of the cloud and enter a region containing super- 
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cooled water droplets . Here they grow at the 
expense of the water droplets until they become 
sufficiently large to fall through the cloud and 
eventually melt a nd reach the ground as rain. 

The reason for the growth of ice crystals at the 
expense of water droplets i s simply t h a t the 
equilibritlm vapour pressure o v e r ice is less 
than that o v e r supercooled water at the same 
temperature . In a v o 1 u m e of a i r containing 
both ice crystals and supercooled water drop-
lets, the vapour pressure ad j u s t s itself to a 
value betweenthe twoequilibriumpressures so 
that the air becomes unsaturated for water but 
supersaturated for ice . 

There are many unsolved problems connect-

ed w i th the initial appearance of ice crystals 
which w e cannot d i s c u s s here ; but from the 
broad outlines given above, it should be possi-
ble to appreciate th e essential features of the 
maturc stage . 

Cun~ulus Phase 

During the cumulus stage, the cloud builds 
to wellabove freezing level. At first the water 
droplets do not freeze ; but evetitually some do 
change into ice crystals . When this happens, a 
marked change is seen in the appearance of the 
cloud top . Instead of remaining well defined and 
solid, it becomes diffuse and tenuous ; and an 
anvil-caused b y the spreading-out of the a i r 
a s it reaches a stable environment-begins to 



grow, Soon after, by the mechanism described 
in the previous paragraph, precipitation makes 
its appearance . 

Mature Phase 

The downdrafts which are so characteristic 
of the rr.ature stage actually seem to be formed 
by precipitation, When the rain becomes suffi-
ciently heavy and concentrated to drag the sur-
rounding a i r down w i t h it, it t u r n s the up-
currents into down-currents . This air brought 
down by the rain is kept cool by the continuous 
evaporation of w a t e r into i t from raindrops . 
When it reaches the surface it brings a sudden 
temperature drop . T h e out-spreading o f the 
downdraft o v e r the ground may be accurately 
traced both by the accompanying squall and the 
f311 in temperature . 

It is interesting t o note that this outflow of 
cold air from a mature cell occurs below 2000 
to 5000 feet and that above thesc heights there 
is convergence . A look at the diagram of the 
mature cell reveals that some updrafts persist 
inthe lower part of the cloud, and that they may 
be quite vigorous . 

Lightning occurs in the mature stage of cu-
nim development . With the formation of 
thunderstorms a strikin change in the electri-
cal potential gradient o the atmosphere be-
comes apparent . In fair weather this potential 
gradient is relatively small (abaut one hundred 
volts per metre), the earth having a negative 
charge w i th respect t o the atmosphere . The 
diff erence between this situation and the distrib-
ution of c h a r g e s in a cumulonimbus c e 11 is 
immediately apparent o n studying figure 3 . It 
will b e n o t e d that, generally, the top o f the 
c 1 o u d is positively c h a r g e d and the bottom 
negatively charged . The earth's s u r f a c e is 
therefore positively charged, except in the area 
of heavy rain where there is a negative charge . 
Some of the lightning discharges are confined 

Fig 3. Charge dietributioa ia ~ tbandentorm cell . 
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Fig 4 . The diaeipating etage . 

to the clond alone-concentrated in the strong 
gradientbetweenthe chargecentres-and some 
occur between the cloud and the ground . 

Dissipating Phase 

Following its mature stage, with character-
istics described above and lastingusuallyfrom 
15 t o 30 minutes, the cu-nim c e 11 enters the 
f i na 1 stage o f its existence, th e dissipating 
stage . The downdrafts expand in area until they 
c o v e r th e whole c e 11, turbulence declines, 
a n d precipitation gradually stops . The cloud 
soon dissipates from below, leaving only scat-
tered remnants at middle and high levels . Quite 
often a fresh cell will develop in t h e region if 
there are two fully developed cells fairly near, 
Converging cold outflows from these adjacent 
cells force up th e warm surface air, thereby 
triggering o f f the p r o c e s s all over a g a i n 
(figure 4~ . 

While a great deal still needs to be added to 
o u r knowledge of thunderstorm s, there is no 
doubt that the information outlinedhere repre-
sents a considerable a d v a n c e . Used intelli-
gently by flying personnel it should enable them 
to m a k e a reasonably precise estimate of the 
potentially dangerous f e a t u r e s of a cumulo-
nimbus, thereby materially reducing the risk 
and discomfort o f flying thraugh these clouds . 
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ONE PURI'OSE o f a flight safety organization 
i s to recognize situations or conditions which 
can cause a n accident a n d initiate corrective 
action before they do . Unfortunately this is not 
a 1 w a y s achieved, and accidents do h a p p e n . 
When one d o e s occnr, it i s essential that we 
investigate thoroughly to determine the causes . 

The knowledge gained w i 11 p r e v e n t similar 
accidents infuture if we use it to correct defici-
encies in s~ipervision, training methods, flying 
techniques, instructions, urders, materiel and 
maintenance practices . 

How Vital is a D14? 

Personnel in the field apparently do not 
appreciate fully the imhortance of the D14 
(ReportOn AircraftAccidentOr Aircraftlncid-
ent) ; all too often those received at AFHQ are not 
as complete as they should be . Our hope is that 
this article willenlightenpersonnel onthe sub- 

jectandleadtothepreparationofmore compre-
hensive reports in the future . 

It is neither desirable nor possible for a DFS 
specialist to investigate every accident and in-
cident ; n o r is it necessary to h a v e a formal 
Board of Inquiry on e a c h one . Only a s m a 11 
percentage of accidents are investigated in this 
manner . On the other hand, a D14 is required 
on e v e r y accident and incident that occurs in 
the RCAF. Command and Group Iieadquarters 
and the Directorate o f Flight Safety depend on 
the information contained in th e s e reports to 
analyse correctlyand assess approximately 90 
percent of our accidents and incidents . 
W h e n you remernber t h a t t h e knowledge 

gained from the investigation of accidents forms 
a n important pa r t of any accident prevention 
program, you can appreciate what a large con-
tributionthe field canmake to such a hrogram-
for instance, in the correction of d e s i g n and 
maintenancefaults . This contributionwill vary 
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in direct proportion t o the initiative and thor-
oughness displayed by those responsible for in-
vestigating accidents and preparing the reports, 

How is it Used? 

What use is made of a D14? The appropriate 
headquarters employs the informationin the 
following ways ; 

~ To determine th e primary and contrib-
uting causes of an accident 
To initiate corrective actionbased on the 
individual accident 
To provide basic data for statistical an-
alysis, 

The regular a n d frequent analysis of d a t a 
on all accidents and incidents, and of selected 
occurrences, is a means of measuring trends 
i n operational efficiency-and, i n particular, 
any changes thatare taking place in our stand-
ards of safety . Accident c a u s e factors which 
require unusual measures and the attention of 
senior officials are s o obtained . Contributing 
factors not apparent as such in th e investiga-
tion of an individual accident are often brought 
to 1 i g h t by the analysis of s e 1 e c t e d cases, 
Similarly, an analysis of carefully s e 1 e c t e d 
accidents and incidents sometimes enables the 
determination of the most probable cause of an 
otherwise completely obscure accident, I t i s 
o b v i o u s , therefore, th a t the collection and 
compilation o f a c c i d e n t and statistical data 
is anessentialtaskof headquarters staffs, The 
value o f this work, however, will depend to a 
large degree o n the accuracy and detail of the 
information provided in the D14, 

Most often misconstrued section uf the D14 
is paragraph q, In most completed reports, the 
remarks appearing there are confined to those 
of the CTSO, whereas the findings and opinions 
of specialist officers who should have been call-
ed upon to assist in the investigation are mis-
sing, 

The majority of accidents, for example, are 
attributed in part to human error by the opera-
tor. These errors are neither made on purpose 
nor (in most cases) due to the operator's care-
lessness . It is thus essential that the reason 
b e determined, A pilot's failure to lower t h e 
undercarriage b e f o r e landing may have been 
due to the after-effects o f a degree of hypoxia 
or hyperventilation during the flight, or fatigue 
from too much strenuous flying, too little sleep, 
mild poisoning by carbonmonoxide, contamin-
ated oxygen, "gyppy" tummy or what have you, 
Does the pilot's mask fit? Where and when did 
he last eat? These and m a n y o th e r matters 
must be investigatedby the M,O, and reported 
in the D 14, 

Occurrences involving the control of aircraft 
require similar observations and deductions by 
th e SFCO i n para 9 of th e D14, Undershoot 
accidents and collisions with s n o w banks and 
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other aircraft are examples, Para 9 should also 
include statements b y th e Medical Officer i n 
cases of hypoxia or hyperventilation, and by the 
SFCO on approach accidents . 

Remarks of specialist officers, flight com-
manders and others appearing in the pertinent 
paragraphs should be conscientiously a n d in-
telligently completed, All too often, remarks 
by the technical or specialist officer merely 
give a factual statement o f damage to the air-
craft or malfunction of a particular part, with-
out relating this to the p i 1 o t' s statement and 
without v o i c i n g an opinion as to whether the 
malfunction (or damage) occurred prior to or 
as a result of th e accident, or whether it was 
i n any way a contributing factor, T h e m e r e 
words "technical failure" serve no useful pur-
pose unless the part or parts are identified and 
the nature of the failure outlined, Where appli-
cable UCRs have b e e n submitted or are to be 
submitted, copies should beattachedto the D14 
to save valuable time, 

Similarly, the remarks of the Commanding 
Officer (in para 12 of the D14) are expected to ; 
reconcilethe informationprovided by the other 
specialists ; pin-point, where p o s s i b 1 e , t h e 
various cause factors involved ; and make perti-
nent recommendations f o r corrective action. 
All too oftenthis paragraphcontains such com-
ments as "accident due t o inexperience--pilot 
error ." A statement like this serves no useful 
purpose since it implies that such accidents are 
not preventable and that no useful recommend-
ations can be made-which is seldom the case, 

In cases where a Board of Inquiry has been 
convened on an accident, th e person filling in 
the D14 will often write "see Board of Inquiry" 
instead o f including the pertinent details right 
ontheDl4, Again thisis anunsatisfactory pro-
cedure because there is a considerable d e 1 a y 
between r e c e i p t of a D 14 a n d receipt of the 
findings of a Board of Inquiry . 

Needle for Shutter Bu~s 

Now a few words about photographs, It has 
been said that one picture i s worth a thousand 
words -and this was never rnore true than when 
applied t o an aircraft accident . I f it is at all 
possible to obtain photographs, they should be 
forwarded with the D14, One unit has made it a 
regular practice to sendin sketches of the crash 
location, showing such details as the aircraft 
breakup path, Accurate measurements-not 
flawless art-are the important factor, But, 
a r t w o r k or photographs, they're more than 
welcome, 

Speed a Virtue Here 

Time is of the essence i n accident preven-
tion, The directions on a D14 include a request 
that the report be forwardedwithin seven days, 
Obviously, the sooner a report is received and 
analyzed, the sooner corrective action can be 

i i 
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taken, If all the necessary information is not 
immediately available, attach a statement on 
what is missing and send it along later when the 
material becomes available, making a cross-
reference tothe D14, If there is too little space 
in any of the sections, just add your own append-
ices, Cross-refer to previous similar accid-
ents whenever possible ; and if UCRs have also 
been submitted previously on similar accidents, 
attach copies, B y these means, considerable 
time may be saved in processing the case, To 
summarize, then; 

~ Forward t h e report within s e v e n days 
Information not immediately a v a i 1 a b 1 e 
should be forwarded as quickly as possi-
ble under a covering letter, cross-refer-
ing to the D14 number 
Supply all statistical data requested in the 
D14, plus any other information which 
y o u consider pertinent, including UCRs 
S upply photographs or s k e t c h e s i f at 
all possible 
E a c h responsible officer should fill out 
the applicable paragraph, th u s making 
his contribution to flight safety . 

The only accidents which constitute a comp-
lete loss are those that have been subjected to 
inadequate investigation and reporting, When 
such duties devolve upon yo u, ensure that the 
principles and practices of flying safety are not 
diminished by your failure to investigate thor-
oughly and report in detail, 

SCRAP HEAP 
vs 

QUARANTINE 
F a u 1 t y material is the suspected cause in 

many RCAF accidents and incidents , However, 
it frequently happens that these material fail-
ures cannot be satisfactorily explained by either 
t h e investigation e q u i p m e n t or procedures 
available to field maintenance personnel, 

When a failure of this type does occur, the 
only step field personnel can take is to submit 
the failed sample (or a portion of it) to HQ for 
Quality ControlLaboratory investigation . T h e 
lab's job is to determine if the item or sample 
meets specifications-and also what caused i t 
to fail, This process necessitates the running 
of many tests, some of which require the des-
truction of the sample being tested . If the sub-
mitted sample is of adequate size, then these 
tests may be carried out without difficulty . 
However, if it is too s m a 11 to permit the re-
quired number of tests, t h e n further samples 
must be obtained from the unit, 

In cases where a complete componentforms 
the original sample, t h e r e is nothing further 
that can be done . In cases where only a small 
p o r t i o n of the failed i t e m was sent in as a 
s a m p 1 e , the unit can be asked to supply ad-
ditional p o r t i o n s , Unfortunately there have 
been instances when the originating unit was 
unable to fulfil this request . The reason in all 
cases have been the same ; the failed item was 
consigned to the scrap heap after the original 
sample was t a k e n , and investigation into the 
quality of the material came to an abrupt end, 

Field units should r e a 1 i z e that laboratory 
tests can only be made wh e n the sample sub-
mitted is large enough to work on . When only 
a sample of the failed item is sent in f o r lab-
oratory examination, the remainder should be 
quarantined either un t i 1 disposal instructions 
are issued or a completed laboratory report on 
the original sample is received . 

Adherence to this procedure will ensure that 
the best possible use is made of the test facilities 
available , In addition, no one w i 11 be in t h e 
embarrassing position of having to r e p 1 y to a 
request f o r further samples with "Sorry, we 
threw it out," 
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S/L E. D. HARPER 

F/L L. POLLOCK 

GETTING SAFELY OUT of anaircraftinemer-
encies is aproblem that has grown steadily in g t 
ma nitude over the years, Intoday s high speed g 
fi hter aircraft, r e a 1 difficulty has been en-g 
countered in attempts to provide crews with a 
means of escape in a 11 emergency situations . 

Development of the ejection seat supplied a 
method of evacuatin a n aircraft but reliable $ 

left unsolved suchproblems as oxygenlack and 
a i r blast, b o t h of which could easily render 
aircrew incapable of getting away from the seat 
or manually operating the parachute . 

To overcome th e s e (and other) obstacles, 
new features were continually added to the basic 
e'ectionseat tomake allpost-ejectionfunctions J 
f u 11 automatic . To date, the Martin-Baker Y 
roduct is the most advanced and efficient seat P 

in use . Certain versions of it now permit safe 
e'ections from ground level-not yet standard J 
rocedure . Most other types of ejection seats P 

in s e r v i c e today d o not have t h e automatic 

features of th e Martin-Baker . The Gregory-
Quilter (or G-Q) Parachute Company of England 
h a s designed and built devices w h i c h can be 
attachad to these seats, and to the parachutes, 
to make them functionautomatically . Presently 
the RCAF's Central Experimental and Proving 
Establishment i s conducting trials at Uplands 
to test the functioning of these devices . 

The Automatic Harness Release 

T h e first item of interest is the automatic 
harness r e 1 e a s e mechanism which is shown 
assembled in figure 1 and partially dismantled 
in figure 2, F i g u r e s 3 a n d 4 illustrate t h e 
method of attaching it to the Sabre and T-33 
seats . T h i s release mechanism requires the 
use of a Z-type harness, as shown in figure 5, 
and an arming lanyard attached t o the floor of 
the aircraft . A s the seat travels up the rails, 
the lanyard withdraws the arming pin from the 

Fig l . Axsembly of GQ automalic harness release mechanism . 
(a) arming wire (b) barrrl end-cap (c) arming wire 
safet~ Ihread (d) inspeclivn windows, showing hammera in 
cock~~d pv~itivn . 

}'ig 2 . Yartiallr dismantlcd 1 :-Q haniess relca~e mechanism . 
(a) co~~er (b) inspectivn windows (c) breech block (d) .22 
ealibre (rim firc) blank cartridge (e) breech block locking 
pin (f) breech (g) firing hammers (h) top plate securing 
.rrews (i) top platc (j) barrcl . 

h r'~ 
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Fig 3. C-Q autametic harneee release mcchanism lmtallrd 
0o Sabre +eaL (a) arming lan~~ard (allaches tu porl con " 
xole of aircraft) (b) relca~c eablc housing (r) harneyd 
relcasc rucchanism (d) eafrh~ thread . 

r e 1 e a s e mechanism . After the pre-set time 
delay has elapsed, a striker fires two 22-calibre 
blank cartridges . The gas pressure they gener-
ate forces the piston and attached cable to move 
d o w n the b a r r e 1, thus ope rating the Z -box . 
Tension on the harness then causes the straps 
to fly clear and permit separation of the mar 
from his seat . Once the Z-boxhas beenopera-
ted, a p a w 1 engages to 1 o c k it in the "open" 
position, (To dise~gage the pawl, the entire 
unit must be dismantled later,~ 

An extra safety feature in the device is the 
use o f two cartridges when one supplies more 
than the required force . Each cartridge cot>;-
tains a five-grain charge of black powder and 

Fig 4 . GQ automadc harnesa releaee mechanism inetallr~l 
on T-33 seat . (a) right-hand lap-etrap c/w modified "Z" 
box (b) release eable houeing (c) harnezh releaae mcch-
anism iu~talled on underFide of ecat paa (d) asfety thrcad 
(e) srming lan~ard guide tunnel (f) arming lanyard 
(attaches to floor of aircraft) . 

-a 
d -- 

hig .i . "Z" type harness fiued (or automatie operation . 
(a) rv " Icase cable houeing (b) "Z" Iwx in eloeed poeition 
(r) ( :-Q autonrotic harncss releaee mechaniem (d) arrning 
lanyard . 

su lies a ressure of 2410 psi (350 lbs) to the PP P 
iston . When the two are fired together, they P 

su 1 a ressure of 5660 psi (810 lbs), A force pP Y P 
of approximately 160 lbs is required to operate 
the Z-box when it is being subjected to a l0-g 
load . 

The timing of this event is important. Theo-
retically, the harness s h o u 1 d be released as 
earl as possible since the whole system relies Y 
on i n e r ti a forces, a n d differences in aero-
d namic characteristics of the seat and the man, Y 
in order t o effect separation . T e s t s done at 
CEPE show, however, that with short timings 

on the harness release (0 .25 seconds or less~, 
th e r e is a strong possibility that a man w i 11 

slide in his seat during ejection, injuring him-

self or damaging his parachute wh e n the seat 
r o t a t e s forward after clearing t h e ejection 
catapult . 

There have been occasions when separation 
didnotoccurat once . The bestharness release 
timin has r o v e n to b e between 0,5 and 1,0 g P 
seconds . With settings o f 0 .5 seconds, RCAF 
tests have dernonstrated that separation is both 

u i c k and positive a t all speeds, If anything q 
should hinder the separation f o r c e s (for ez-
am le, the seat pack jamming in the seat o r the P 
safet harness foulin on the parachute harness) Y g 
the u s e r must p r o v i d e assistance . At high 

s e e d s , separation i s a 1 m o s t immediate . P 

The Auto-Rip 

Figures b, 7, 8 a n d 9 s h o w t h e auto-rip 
Mk VII device and method of installation in the 
RCAF standard Irvin flexible b a c k parachute . 
This device is the same as the harness release 
mechanism except for the addition of an aneroid 
capsule, If the parachute is above the pre-set 
barostat altitude when the arming pin is pulled, 

1 

F'ig 6 . C-Q auto-rip 11ik VII aeecmbly, (a) arming wirc 
houeing (b) inpection windowe, ehowing 6ammero in cockcd 
powition, 

the timer will not be activated, However, when 
the pre-set altitude is reached, the timer 
functions normally, the parachute commencing 
to open automatically in four seconds . Below 
the barometric setting the timer operates im-
mediately . S i n c e the arming wire lanyard is 
attached to the safety harness lap strap (figure 
10), it is essential that separation from the 
seat o c c u r to p r o v i d e automatic parachute 
opening . 

The RCAF ha s selected a barostat altitude 
s e t t i n g of 12, 000 feet, except a s otherwise 
necessitated by mountainous terrain, The set-
ting can only be altered and checked on the bench 
with a n altitude chamber. For a f r e e fall to 
12, 000 feet and a time delay of four seconds on 
the auto-rip, the parachute is fully deployed at 
approximately 11, 000 feet, thus bringing a man 
t o a level where parachute opening s h o c k is 
reasonable and where the effects of anoxia and 
cold are less hazardous, At th e same time it 
gives sufficient terrain clearance for average 
Canadian conditions and provides ample time 
for manual operation, if required, 

Time Delay 

Establishing a suitable parachute time delay 
is a complex problem because two incompatible 
aspects must be considered, For extremely low 
altitude ejections a very s h o r t time delay i s 
mandatory, whereas for high speeds sufficient 
time delay is required to allow the parachutist 
to decelerate to a speed at which opening shock 
will be neither injurious nor fatal and at which 
parachute failure will not occur, 

With its four-second time delay, the RCAF 
has effected a compromise that permits a safe 
ejection from as low as 300 feet above ground . 
However, b e c a u s e of various other factors, 
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Fig i . Partiallr di.mantled G-Q auto-rip Mk Yll asscmbly . 
(a) corer (L) inprcuon windowa (c) brcceh (d) brccch 
bluck (e) .22 calibre (rim-fire) blank eartridgce (f) breech 
block locking pin (g) firing hatnntcre (h) top platc (i) top 
plalr securinR vcrew (j) barostal (k) arming wire tunnel 
(I) barrel . 

ejection i s not advisable below 400 feet, T h e 
four-second delay a 11 o w s sufficient time for 
safe ejection at all normal operational speeds 
f o r the T-33 and Sabre, although the opening 

shock associated with a high speed ejection at 
12,000 feet will be rather severe . This delay 
also p r e c 1 u d e s the possibility of a collision 
between the man and his seat. 

Manual Operation 

Despite the fact that an automatic device has 
been fitted, the pilot still has complete manual 
control of the safety harness release and para-

chute . The method of operation is unchanged 

F'ig 8. C-Q auto-rip Mk ~'ll inaallatinn in Standanl Inin 
2~-foot parachute . (a) rip rord hausing (b) Ieft-hand para-
chutc flap (c) 1 :-Q auto-rip Mk 1'll (d) retainiug pocket 
(c) co~cr flap for auto-rip installation (f) arming lan~ard 
hoaeing . 
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from that of the standard Z -type harness, Simi-
larly, manual operation of the parachute is un-
changed, 

Operator's Checks 

When usin this equipment, aircrew should g 
incor orate the following points in their pre-P 
fli ht and postflight checks : g 

~ Ensure that the harness release lanyard 
is ro erly secured to the aircraft P P 

e Ensure that the Z-box can be opened and 
locked manually-proof that the d e v i c e 
has not been fired 

~Check the parachute auto-rip inspection 

window . The red tab indicates t h a t the 

opening device is cocked 
~ Ensure that the auto-rip arming lanyard 

safety shear wire is unbroken 
~ Attach the auto-rip lanyard to the approp-
riate la belt and clip the lanyard hous-P 
in into lace (see figure 11) g p 

~ At the conclusion of the flight unhook the 

auto-ri arming lanyard before releasing p 
the safety harness, 

c 
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Fig 10. Arming aseembl~~ for automatic 
parachute operation . (a) "Z" l~ox in 
closed position (b) arming lanyard snap 
hook (c) parachute arming lam~ard (d) 
safety shear wire on arming lanyard (e) 
spring clip for retaining arming lan~ard 
housing (f) erming lam~ard housing 

Fig 9 . Standard Irrin 24-foot pararhute equipped ior auto-
matic nperation . (a) rip rord housing (b) inspection win-
dows (c) manual rip-rnrd hondle (d) arming wire lanyard 
(e) safetr shcar wire (f) arming lanvard housing . 
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S i n c e the auto-rip arming lanyard s h e a r 
wire breaks when a force of approximately 20 
pounds i s applied to the lanyard, c a r e in the 
handling o f parachutes w i 11 b e necessary t o 
preclude unintentional f i r i n g of th e opening 
device, I n turn this w i 11 protect the individual 
from that feeling of unkempt confusion experi-
enced when returning an armload of loose nylon 
to the safety equipment section. As implied by 
the last point listed above, the r e s u 1 t of im -
p r o p e r postflight technique c a n be j u s t as 
startling, 

T h e addition of these automatic devices to 
the present Sabre a nd T-33 equipment repre-
sentsamarkedimprovementinthesafety factor 
for aircrew . In actual tests the equipment has 
proved to be extremely rugged and completely 
dependable . Consequently th e utmost confid-
ence c a n be placed in its reliable operation-
withm the limits we have outlined. 
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1943, took a general reconnaissance courae at Summer" 
aide, and then toent overaeaa, There he joined the RAF 
Bomber Command and atarted a perationa ahortly a f ter 
"D'' Dtry, later trans erring to 635 (Path "~tnder) f 
tiquadron. 

After the toar S/L Harper returned to Canada where 
he taas retired in 19~I5. Follotaing a year at UBC he 
re-enlisted in '4fi . He. then apent a ahort time on flying 
control at Trenton 6efore moving on to IY~'AC "K'' 
Flight Edmonton tchere. he commenced a three-year 
courae in Arctic flying. From there he toent lo Sea Island 
tohere he instructed in the tvinter and fleto Cansos in the 
Arclic during the aummer . 

ln 19,51 S/L Hnrper attended the USAF Experinten-
tal Teat Pilot School at Edu~arda Air Force Base, f,ali-
fornia. Erer aince graduation he haa been empluyed 
as a test pilot tcith the Natiorurl Aeronautical Eatablish-
menl and Cl:'PE, Rockcli~'e . 
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LETTERS TO THE EDITOR 

Flaps and Bellcranks 

"The 0 tte r Flap" (Flight Comment, Nov -
Dec 56) reminded me of some information that 
may or maynot be useful, While Iwas working 
out at CEPE Namao in the summer of '54 one 
of my duties was minor and major inspections 
onafloat-equippedOtter aircraft, The aircraft 
ferried m e n and f r e i gh t from Cold Lake to 
Primrose Lake inAlberta andwas usuallyfully 
loaded, While checking the f 1 a p mechanism I 
found that the bellcrank h a d what looked to be 
a small c r a c k on it . After removal from the 
aircraft itwas found that the bellcrankcouldbe 
flexed and that the crack was much worse than 
I had f i r s t suspected . Failure of this part in 
f 1 i g h t would have been disastrous because i t 
would h a v e knocked out the flap system, a n d 
probably the aileron system in one wing . 

The crew c h i e f was to h a v e submitted a 
technical failure report on this bellcrank but it 
may have been lost or misplaced . At the time 
of this occurrence (1954) th e bellcranks were 

sium N ur 11 m m n at a I a i fr m a e . b n made o e g g y 
curious to know if there is anyfurther evidence 
of this bellcrank failure . 

D. Y. Hutchin~s, Cpl 
6 Rep~ir Depot, Trenton 

D F $ LIBRARY 
118RAR1~ Q tl~~s 

, ~~i!t~ !iru~~ G~~ _r~~t~~'r~~~~ . 

A check with Air Materiel C ommand reveals 
no record of any reports of failures of this comp-
onent, However, the accident inspector who 
wrote the article to which you refer has assured 
us that this bellcrank was not concerned in the 
cases discussed in his article .-ED 

Vertigo and Vibration 

The article o n vertigo in th e Jan - Feb 57 
issue of Flight Comment brought to rn i nd two 
situations w h i h I h v n o m c a e e c untered a n y 
t i m e s , The description o f "flicker vertigo" 
suggests to me that I may have experienced 
variations of this phenomenon (related to vibra-
tion frequencies) in some aircraft. 

In the 0 xf o r d 5, Anson 5, Expeditor a n d 
Mitchell aircraft I have often encountered an 
uncomfortable conditionduringtakeoff, at about 
the time when the props reach maximum rpm, 
The effect is induced by a most unpleasant noise 
and vibration w h i c h appears to penetrate the 
body from head to toe . In the worst instances 
the result is a transient f e e 1 i ng of muscular 
weakness and momentary numbness, accomp-
anied sometimes by a slight physical pain in the 
ears from th e intense n o i s e , The sensation 
lasts only a few seconds until pitch or power 
changes are made, but concentration of vision 
well forward of the aircraft and deliberate mus-
cular tension seemtohelp overcome the unpleas-
antne s s . 

In the case of the Anson, the vibration in-
volved th e complete instrument panel to such 
an extent that it became totally unreadable and 
produced a semi-hypnotic vertigo unless one's 
v i s i o n was directed away f rom i t until t h e 
vibration ceased, With the a d v e nt of jet air-
craft this difficulty is no doubt on the way out; 
but I always make a point of guarding against it 
eventhough ithappens only under certain speci-
fic conditions, 

The second baffling experience has occurred 
to me only in Dakota aircraft, After sustained 
1 e v e 1 flight, and upon entry into a steady de-
scent at slightly higher than cruising airspeed, 
withthe aircraft trimmed in ahands-off condi-
tion, I have several times sensed a feeling of 
acceleration and deceleration along the fore-
and-aft line . Magnitude of the forces is minor, 
and a complete oscillation takes about two or 
three seconds . Real or imaginary, I have even 
found myself rocking back a nd forth in "re-
sponse" to these forces : I find it difficult to 
believe that an aircraft the size of a Dak is cap-
able of acceleration and deceleration along the 
fore-and-aft line a t a rate I would estimate at 
about 20 or 30 cycles per minute. This experi-
ence has occurred in clear weather as well as 
in "clag", and in no case has there ever been a 
disturbance o f my vision-or any other mani-
festation of vertigo . 

0 

A. D, Pearoe, S/L 
Director~te of Projram C~ntrol 

AFHQ, Ottaw~ 

We are planning to run a further article on 
the subject of vertigo and related disorientation 
phenomena in a not-too-distant issue of Flight 
Comment, Perhaps at that time w e will be in 
a position t o answer S/L Pearce's q u e r i e s , 
Meanwhile we'll turn to o u r readers for help . 
Any similar experiences? Any explanations? 
Anyone want the floor? - ED 

New Pub 

W e recently received a copy of 1 Air Divi-
sion's Quarterly Accident Summary f o r Jul -
Sep 1956 . Needless to say we enjoyed looking 
over the product of a fellow-publisher, In addi-
tion to a n interestingly written s y n o p s i s of 
accidents for the quarter, there was a review 
of incidents for the same period, notes on spins, 
flap damage a n d fatigue, a n d a brain-teasing 
quiz for pilots . Congratulations to your hard-
working staff . The customer is getting a lot for 
his money . - ED 

~1 

FLIGHT SAFETY PRESENTS 

0 

TIMBER LANDING I EMERGENCY ESCAPE 
u~nwi i~~inaa 

R~C A f. STAT~o11 
KUUVYIl7Wty 

SCR~fNIMi 
o00M 

This double feature has been chosen from a fllm survey 
conducted by Training Command. Watch this space 
for future billings. Fiims are listed in CAP 428. 

A r e my experiences of a ny significance? 
Have s i m i 1 a r occurrences been r e p o r t e d 
before? I w o u 1 d be interested in your re ly, P 
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KEEP IT 
CLEAN 

Directorate of 
Maintenance Engineerin~ 

CONTAMINATION 0 F aviation f u e 1 by water 
and solid particles has always been with us and 
no doubt always will be in some degree , T h e 
problem these days has actually intensified be-
cause j e t engine fuel controls are much more 
sensitive t o contamination t h a n are the car-
burettors o f piston engines , Maintaining t h e 
precise fuel flows r e q u i r e d by a modern jet 
calls for much closer tolerances between engine 
components . 

There are several other factors which help 
to make the problem more difficult, Jet fuel is 
a much b e tt e r contamination-carrying agent 
than is gasoline . It h a s a greater affinity for 
wate r than gasoline has, and it also takes longer 
for microscopic solid particles to settle out of 
jet fuel, When you add to these items the fact 
that fuel i s flowing through the jet system ten 
times faster than it is through the piston engine 
system, the sum total is trouble , 

Filtering is the main method of contamina-
tion control : filters on delivery in and out of 
bulk storage, filters on the refuelling tenders, 
and filters in the aircraft . Filters which were 
adequate for piston engine fuel systems are in-
adequate f o r jet fuel systems , A combination 
of the increased f ~i e 1 flow of a jet system and 

Clcan fihcr in a fu~l tcnder . 

th e contammation-carrymg properties of ~ e t 
fuel yield roughly forty times more contamina-
tion flowing t h r o u g h the jet fuel components 
than through the piston engme fuel components , 
To make matters worse, a greater percentage 
of this much larger a m o u n t of contamination 

r-,--~ ,- 

llirty lilter in a fuNl storagc tank, 

,s 

,) 

u 

must b e removed because the jet system can-
not a c c e p t the same amount of residual con~ 
tamination as its piston counterpart . It follows, 
therefore, that filter systems f o r contamina-
tion control i n jet fuel s y s t e m s are c ritical 
components of the system and m u s t be care-
fully handled and maintained , 

The reader would probably be interested in 
knowing what sort of accident can happen when 
fuel contamination i s not controlled , The ac-
cident in the accompanying p h o t o g r a p h was 
c a u s e d by salt water in j e t fuel, This con-
tamination, plus po o r emergency procedures 
on the p a r t of the pilot, resulted in complete 
loss o f the Sabre , The fuel had been contam-
inated i n bulk storage and n o t h i n g was done 
about it b e f o r e transfer to the aircraft . In-
vestigation revealed that t h e problem was not 
restricted to one aircraft or one f ue 1 tender : 
one other Sabre had its fuel system badly con-
taminated ; and of the ten fuel t e n d e r s on the 
unit, onlytwo were free from foreign material . 

If prope r fuel h a n d 1 i n g methods had been 
f o 11 o w e d , this accident would n o t have oc-
curred . The best way to keep fuel clean is to 
prevent contamination from getting into it in the 
first place . There is little h o p e of providing 
pure f u e 1 to airc raft i f prope r i n s p e c t i o n 
methods are not followed, Filters will retain 
their serviceability only when they are inspected 
and replaced as required . In other words, the 
filters will do their job only as long as main-
tenance personnel are doing theirs . 

PERSEVERANCE 
Recently a somewhat unusual undercarriage 

failure tested the r e s o u r c e f u 1 n e s s of the 
captain of a Neptune . The captain, F/0 
R ,M . Campbell, was giving c o n v e r s i o n in-
struction to another pilot at Summerside, On 
the first circuit, when the " u n d e r c a r r i a g e 
down" selection was made, the n o s e and port 
main wh e e 1 s extended properly but the star-
board wheel d id not . The "Barber Pole" was 
showing in the starboard undercarriage posi-
tion indicator and the unsafe light was on . 

The captaintried all normal and emergency 
methods butthe most that could be accomplished 
was the partial opening ofthe wheel well door, 
It was also noted that the wheel did move a little 
d u r i n g the selections, indicating that it was 
being released from the up-locks . 

F/0 Campbell made numerous unsuccessful 
attempts to lower the gear by applying g-loads 
with the undercarriage selector in the "down" 
position , He was also advised by technical per-
sonnel to investigate the possibility of a hy-
draulic 1 o c k in t h e starboard up-line , After 
a fitting had been slackened it was decided that 
thetroublewas probablymechanicalratherthan 
hydraulic . 

The Neptune was then diverted to Greenwood 
wh e r e the Lockheed technical representative 
inspected the starboard wheel well while flying 
in another aircraft . He confirmed that the main 
wheel mount was moving a little but could give 
n o advice other than that the pilot c o n t i n u e 
applying g-loads, 

The captain next put the airc raft into another 
d iv e and d e 1 a y e d the "undercarriage down" 
selection until t h e moment when m a x i m u m 
g was applied, This combinationwas sufficient 
to d i s 1 o d g e the wheel and a safe landing was 
made , The flight time wa s four hours and Z5 
minutes , Technical investigation revealed that 
a bolt had failed and allowed the wheel door up-
lock to rotate to a position which obstructed the 
downward travel of the starboard wheel mount, 

F l0 Campbell is to be congratulated on his 
persistence and ingenuity . A wheels-up land-
ing w o u ld have caused serious damage to the 
Neptune, The pilot's conduct inthis emergency 
is an example of t h e professional approach to 
flying that goes such a long way towards elimin-
ating accidents . 
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T he f ollou+ing uaa ncquired (a f ter the f aahion o f traveh 
ling anle~sman atories) 6y a DFS nccident inapector dttring 
a 2isi1 fo n helicopter fnctory. 

The helicopter is an amazing assortment of 
nuts, bolts, rotors, push-pull rods, irrevers-
ibles, longitudinal collective differential quad-
rants, swash p 1 a t e s , wobble plates, gimble 
rings, cuff andtrunion assemblies and other 
gadgets too humorous to mention . All of these 
are welded, riveted, bolted or sewed together 
to make a single machine capable of flight . In 
fact it is capable of flight in any direction-back-
wards, f o r w a r d s , sideways, up, down, and 
even standing still . Standing still is known as 
"hovering" . This comes in handyfor those who 
like flying but have noplace to go, 

One of the more necessary components is the 
engine . This unit is e x p e c t e d to start with 
ordinary fuel, c h a n g e it to BTU, the BTU to 
BMEP and the BMEP to RPM . The RPM ia 
then transmitted through a series of shafts and 
gears to the m a in rotor blades which are re-
s p o n s i b 1 e for the frantic egg-beater motion 
characteristic of the beast . 

The engine has s e v e r a 1 important parts . 
Among t h e s e are cylinders , A cylinder is a 
long hole covered on one end with a plate full 
of smaller holes containing valves . The holes 
admit air, fuel-and s o m e t i m e s wate r and 
carelessly misplaced tools . The other end is 
closed with a plug called a piston . This is free 
to move up and down and would come out alto-
gether if it we r e not fastened to a connecting 
rod . T h e connecting rod, t o o , is important 
because it is responsible f o r converting your 
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BMEP to RPM . Without it you w o u 1 d be left 
with BMEP, which no one knows how to use up 
to now . 

The power of t h e engine is m e a s u r e d in 
h o r s e p o w e r . ( Why ? Who knows , It's often 
difficult to get a self-respecting horse within 
70 yards of o n e of these machines .) Anyway, 
it's better to relyon instrumentsthe electrical 
men have invented , They i n d i c a t e power in 
amps, volts or kilowatts, depending on the in-
dividual whims of the designer . With a little 
imagination t h e s e values can be converted to 
horsepower . 

Starting the "thing" requires s o m e know-
ledge, ste ady ne rve s a n d a ce rtain amount of 
bravery . First, make a careful check of all 
your instruments , This gives you a little self-
confidence and adds prestige in the eyes of the 
onlooke rs , After eve rything has been 
checked-and only then-it is safe to start the 
engine, If everything is as it should be, there 
will be considerable noise and you will start to 
shake and tremble , This is a sign that the engine 
has started . 

When your audience has returned, synchro-
nize your eyeballs and look wisely at the instru-
ment panel, noting pressure and RPM . Before 
you forget, check the flight controls . This i s 
important even though t h e controls quite often 
do not perform the function for which they were 
designed . It is embarrassing to get in the air 
and find these items not working properly-or 
j u s t not working, period . Once airborne you 
are on y o u r own, astride a brute that, like a 
bumblebee, looks as t h o u g h it won't fly-but 
does anyway and to Hell with it . 

Speed Brakes 

ccident 
esume 

The pilot was making a descent following a 
night training mission when the Canuck's canopy 
and windscreen panels misted up . Inadvertently 
leaving h i s speed brakes extended throughout 
a rather steep approach, the pilot attempted to 
round out the aircraft but it atalled and struck 
the runway heavily . When application of power 

failed to keep the aircraft airborne, he closed 
the throttles, and the Canuck came down on all 
three wheels , As soon as brakes were applied, 
the port undercarriage fractured . 

Restriction t o vision through iced-up side 
panels certainly presents a problemto the pilot 
tryingto land an aircraft, Possibly pre-occu-
pation with the problem caused this pilot to for-
get to close the speed brakes . It has been con-
f i r m e d repeatedly that, a t normal approach 
speeds, the hold-off is practicallynil with those 
speed brakes out . 

_ ... . _ 
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Still It Happens 

At various times s i n c e retractable under-
carriages first came into use, pilots have found 
themselves deep in wheel trouble . The inad-
vertent retraction continues to plague us . 

On completion of an exercise the pilot re-
turned to base for a normal approach and land-
ing . Almost immediately after touchdown, the 
landing gear folded and the S a b r e finished up 
on its belly in a "B" category crash . Eyewit-
ness reports confirmed that the undercarriage 
was down o n the approach ; yet, in spite of the 
pilot's insistence t h a t he h a d not s e 1 e c t e d 
"undercarriage up", the selector was found to 
be in the "up" position after the accident . Fur-
thermore, wh e n the aircraft was raised, the 
gear was found to operate properly, 

In his statement to the Board of Inquiry, the 
pilot admitted t h a t he was in the habit of sel-
ecting "flaps up" as the nosewheel was b e i n g 
lowered to the runway on the landing run-using 
the wet, slippery runway technique no matter 
what the runway condition , 'This was contrary 

The ~elector ~a~ taund to be in Ihe "up" ponilion, 

to squadronpolicy which requires that the air-
craft be turned off the runway before flaps are 
raised . The Board could only assume that the 
pilot had r a i s e d the undercarriage handle by 
mistake , 

kaismg the flaps early in the landing run is 
a recognized means of increasing braking action 
on a w e t runway, b u t it is a technique which 
should be reserved for that special purpose and 
not applied indiscriminately, 

It Pays To Check 

A formation of four Sabres was being taxied 
to takeoff position when number four informed 
the leaderthat the lead aircraft's D-doors were 
still down . Believing thatthe D-door switch in 
the wheel-well was in t h e wrong position, the 
leader elected to continue with the flight . 

During the takeoff run, number o n e raised 
the nosewheel slightly a t about 125 knots, felt 
a slight bump (which he attributed to roughness 
of the runway) a n d continued t h e takeoff . At 
about 5U feet above t h e ground he reached for 
the undercarriage lever and found it in the up 
position, (The burnp mentioned earlier had ob-
viously been the r e s u 1 t of hitting the runway 
when th e undercarriage b e g an to fold as the 
weight came off the gear . ) The flight was com-
pleted with no further trouble after a check by 
a wingman disclosed no apparent damage . 

The Accident Report Form D14 was incom-
plete on m a n y points and left the r e a d e r to 
a s s u m e numerous conditions which were not 
clarified . It appeared that the undercarriage 
lever was up when t h e pilot ente red the cock-
pit and that he f a i 1 e d to check it , But w h a t 
a b o u t his wheel-well c h e c k and the D-door 
switch'? On the D14 these queries were left to 
the imagination , 

The pilot's failure to cneck t h e position of 
t h e undercarriage handle o n his preflight set 
the stage for what c o uld have been a serious 
accident . The fact thatdamagewas confined to 
D-doors and one d r o p tank was more by good 
luck than good management, When warned by 
his n u m b e r four that the D-doors were down 
while taxiing, the p i 1 ot should have m a d e a 
careful check to ascertain why, Also, it wa s 
stated in the D14 that it was u n u s u a 1 for line 
crewpersonnelto permitan aircrafttocontinue 
taxiing with D-doors down without warning the 
pilot, The question of how the undercarriage 
handle got into the up position was never satis-
factorily answered, But thedisciplinaryaction 
taken will probably be a future reminder to the 
pilot of the value of careful and complete 
checks, 

This case should serve a s a warning to the 
pi~ots of all types of aircraft that it does pay to 
check . It also highlights a definite need for 
care and accuracy in the preparation of D14s . 
If t h e D14 is complete, many lessons c a n be 
learned, 

How Not To 

The instructor found that his student persist-
ently n e g 1 e c t e d fuel checks , He was in the 
habit of letting the fuselage tank drain down too 
low, and then had t o be r e m i n d e d to switch 
tanks , Deciding to teach t h e student a lesson 
o n this exe rcise, the instructor s a i d nothing 
when fuselage f u e 1 became low in the circuit, 
h o p i n g that the T-33 would be u p to 7000 or 
8000 f e e t before a flameout occurred . How-
ever, the engine flamed out just after the over-
shoot was initiated, 'I'he instructor took over 
immediately and climbed the T-33 to 600 feet 
while the s t u d e n t tried a relight , It was un-
successful, s o the instructor t r i e d from the 
rear cockpit with no better result . 

The T-33 was forced-landed withvery little 
damage , The instructor's means of impressing 
the student with the necessity for regular fuel 
checks was too drastic , Again, it is necessary 
to know how far to let a student go before taking 
corrective action . And nothing is to be gained 
by waiting too long, 

Trigger~Happy? 

Three H a r v a rd s were being ferried t o a 
maintenance depot when t h e pilots indulged in 
s o m e unauthorized low f 1 y i n g in formation . 
During this part o f the flight two of the pilots, 
for r e a s o n s known only to themselves, each 
fired a Very cartridge . Because the aircraft 
were low, the charges were still burning when 
they hit the ground ; and one of them set fire to 
pasture land . Before the fire could be brought 
under control, it had burned off some 30 acres 
of grass . 

Pilots are urged to remember t h e boy who 
cried "wolf" and to save those signal cartridges 
for the real eme rgencies for which they are in-
tended, Tests have shown that signal cartridges 
f i r e d from a height of even 900 feet will still 
be burning wh e n they hit the ground . A rep-
rimand and a $75,00 fme will probably remind 
these pilots n o t to be either trigger-happy or 
pyromaniacs , 

. 
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Scratched Win 8 

The student pilot was authorized to practice 
takeoffs, overshootsand aerobatics ina 
Harvard . He d e c id e d to try an unauthorized 
p r a c t i c e forced landing a n d claims to have 
misread his altimete r and descended to an 
extremely low altitude during the first 180 de-
gree turn of the procedure . Upon taking over-
shoot action he elected to remain at this danger-
ously low altitude, which w a s estimated to be 
approximately 50 feet, w h i 1 e he attempted to 
gain s u f f i c i e n t speed to effect a fast climb , 
Apparently the reasoning behind this decision 
w a s to prevent people on the ground from ob-
taining the aircraft number, 

During a low pass across the field, or at the 
t i m e the pull-up was initiated, the Harvard's 
starboard wing struck an unknown object (sus-
pected to be a tree), causing rib fractures and 
a large dent on the leading edge , The pilot con-
tinued his climb, returned to base, landed and 
enteredthe damage in the L14, He then entered 
a report of low flying in the Low Flying Record 
in the Control Tower, giving engine failure as 
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the r e a s on . Later, during questioning, h e 
claimed misreading ot t h e altimeter and poor 
lookout as the reason . 

The student delayed reporting the accident 
personally to someone in authority in spite of 
havmg talked to the duty pilot when he landed, 
It w a s approximately t wo and one-half hours 
later that he callcd at the home of h i s course 
director and reported that a "large scratch had 
been rnade o n the starboard wing" . From thc 
student's reporl-and before s e e in g the air-
craft-the course director was of the opinion 
t h a t thc scratch described did not warrant an 
accident invcstigation report . The photograph 
shows the extent of tht: "scratch", 

T h i s "Hedge-Hopping Thrill-Seeke r" w a s 
more f o r t u n a t e than many in that he is still 
alive, He is, however, no longer flying . 

Pills, Pilots And Prescriptions 

I3y continuing medication beyond the period 
presc ribed by the medical officer, a pilot found 
himself involved in an accident, The medicine 
should have been used up on the day prior to the 
flight , In a c t u a 1 fact the pilot took t h e final 
tablet on the morning he was to fly . 

U f5 LIf3 RARY 

LIBRARY COPY -rltis 
~ttb n~ : : .,C hr- returned . 

The fli ht was without incident until it came g 
time to land . T h e pilot made what he thought 
was a norrnal approach but it resulted in a bad 
bounce , Instead of going around again, he tried 
to salvage a badlanding bycheckingforward on 
the control column, The next time the aircraft 
hit the runway it stayed down-but at the expense 
ot a pair of damaged propellers, 

It was the opinion of the medical officer that 
at the time of the accident the pilot would still 
have been underthe influenceof the rt~edication 
he had taken, and that his ability to land the air-
c r a f t was impaired b y the d rug , A i r c r e w 
personnel are only taking unnecessarychances 
if they mix pills and planes . Follow the medical 
officer's d i r e c t i o n s as to the frequency and 
duration of any treatment prescribed . 
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ALL-NIGHT THRASHER 
!P t~ma 1neDriua . r ortunateiy, m tna wviat conaiuon, a somewnat rare species, ouL 
solated caees of complete destruction ate known to have resulted, Othera, not ao 
ar qone, have scared themselves into aobriety, at least for flyinq . However aome 
na atill be eeen by the careful observer . May be recognized by blearineas of the eyea 
~n unateadiness of the extremities - often characterized by shaky takeoffa and 
andings. Cloaely related to the LonQ-Winded Bar-Beater . 
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