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Aircraft Systems Trainers 

IN AVIATION, as in any other in­
dustry. complexity can breed con­
fusion unless train.ing me:hods 

keep pace with the btest techniques. 
The d:iys when a man could study 

a pocket size m:inual and gai n a thor­
ough knowledge of a complete aircraft 
have long since passed. Visual training 
aids, training manuals. even lectures il­
lustrated by slides and film, are barely 
adequate to instruct the Air Force 
technician on the increasingly compli­
cated systems used in modern jet air­
craft. The need for a more practical 
approach has resulted in rhe de1·elop­
ment of "Aircraft Systems Trainers"­
rhe most efficient train ing aids yet 
deYised. 

Easy to See: The systems tra.iner is 
basically a rig incorporating all the 
prime components of an indiYidual 
system, each component connected to 

the others in such a manner that the 
operation of the complete system can 
be simulated so as to be readi,ly under­
stood by rhc s:udent. 

T o simulate rhe operation of compli­
cated fuel systems, power operated fly­
ing con trol systems, hydr;lll'lic sys­
tems, c,c .. call\ for cnnsidcr:iblc ingcn­
ui,y on the p.1r1 o f rhe dc,igncr. 1ur1irn ­
l.1rh ;, , ti1c 1r .1 i 11n 11111 , 1 Ix- 111 .11k 
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reasonably portable to facili tate trans­
por-tation and must operate from any 
Hydro out·let. 

A set of Aircraft Systems Trainers 
was recently desig ned and built by 
:\ no Aircraft for deliver\' to the R C.-\F 
to facilit:ne training on the CF-1 00 
aircraft . The trainers comprise fi\'e 
groups: airframe group; aero engine 
group: munitions and weapons group: 
instrumer.: -a nd elect r:cs group: and 
telecommunicat ion group. Ry the use 
of rhese tra iners and their associated 
d:agrams. the operat ion of 1·inually 
every system in the CF- JOO can be 
taught in the classroom. co that when 
the s:udcnt begins work 0n an a.ircra ft , 
he need only familiarize himself wi rh 
the physica l location of rhe compon­
en,~s. 

Each group o,f itra iners draws power 
from \Vestinghousc rectifier units 
which conver: rhe normal H ydro p:iwer 
to the equi \·alent of that suppl ied to 
rhe sys:ems in the a ircraft. 

H ydraul.ic p:;wer is suppl:ed by a 
separate unit wh:ch is normally in­
stalled outside the classroom where the 
noise of its operation will no-t dis:urb 
the lecturer. Certain of the Trainers 
mu,t he i11 tcr-co n11cnccl- thu, ,he rl;-
1ng ( .011·ro:, ·rr.i i ncr 'lH l 'it h~· op(·r.1 ~cd 

throug;h 1he H ydra u•lic System Trainer. 
Basic Components: \ .Vith a frw ex­

ceptions. each T r:iiner consists of :i 
b:iseboard and a \'Crtical p1nel to which 
their indiYidual un its are attached. 
Sockets are pro\·ided in the baseboards 
to receiYe qu ickly detachable castoring 
wheels. 

The largest group oi Trainers is that 
ccmprising the airframe group. The 
main fea ture of the Trainer used to in­
struct students in rhe operat ion cf the 
flying evntrols is an ai leron insta llation 
which is also reprcsen:a:iYe of the other 
hydraul ica lly assisted controls. This .is 
nc: identified wirh any p_arricular cir­
cui t in the aircraft but is intended to 

show h ow rhe hvdro booster un its arc 
installed and den~onstra~e their method 
of operation. 

Two dummy control surfaces. re­
presenting the ailerons, are mounted 
across the upper part of the Trainer 
on h inge brackets. I mmcdiately be­
neath them are the hydro,hooster units. 
One uni t is operative eit'her manually 
or by hydraulic power. The other is 
sect ioncd to show its internal opera­
tion and is manually operative only. 
The: Trainer incorporates a control pc­
de,,al complete Wlih h :111dgr ips. By a 
,ystem of cha ins :111d cables rcprcsent.1-



T op , with help of m o bile trainin~ 
aid, a irmen r eceive instr uction on 
CF-100 flap & dive brake opera tion. 
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Ahove , an ejection seat trainer, coiu• 
p r is ing a r eal e j ection seat installed 
in a CF-100 cockpit m ock-up. 

A. hove, practice ejection in traine r. 
Be low, CF-100 air conditio ning ~y,­
te m trainer with section ed parts. 
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tive of rhe control runs in the aircraft 
rhe necessary moH~ment can be im­
parted ro rhe hyd ro boosters to dcmon­
srra-te rheir function. 

Power Supply: vVhe n the Tra·iner is 
prepared for use. ,~he ,pressure and re­
turn lines arc connected lo a pair of 
couplings on the Hydrau lic Power Sup­
ply Trainer. The controls t1hen func­
•tion ·in the same way as on the a ircraft. 

17he controls can he demonstrated 
wirh power "on" and rhe operation of 
the: hydro 'boosters becomes :1pparent 
so that rhe student can reJdily see ho\,. 
they assist rhc ma nu:d efforits of the 
pilot. The -lecturer can also demon­
strate t<he effect of ·loss of hydraulic 
power, -th en end ,the sequ~ncc of opera­
l ions by disengaging ,the boosters and 
revert·ing lO manual control. \ Varning 
lights which operate exactly as they do 
in t1he aircraft are incorporated into 
the Tra.incr so that the pupil knows 
preciseily what indications the pilot has 
at each stage in the sequence. 

In addition to rhe powered controls, 
the operation of 'the trimmer tabs can 
be demonstrated hy means of a me­
chanica-1 assembly comprising TeleAex 
controls. chain and sprocket dri\'C and 
trimmer sere\\' jack s. 

Blow by Blow: T he Air Condjtioning 
Trainer is a \' irtua lly complete: repre­
sentation of the aircraft system. The 
centre portion of the Trainer repre­
sents the cabin of the aircrart . The 
cabin pressure regulator, and all rele­
vant valves anJ swirches are installed 
in approximately correct relationship. 
The blower, refrigeration unit and 
o thc.:r componc.:11:s arc installed outside 
rhe cabin. with piping connecting all 
:'he u nits in correct sequence. 
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0 attempt has -been rnaJe lO simu­
late the Aow of a ir hut all the cont rols 
anJ the rc.:lcv:1111 instruments :1n: i11-
corpor:i:,·d i1110 d ie T r;ii nn 1, , farili ­
i llc i11-.,lnh·:d1!1. 

.\lost of the components arc.: sec­
tioned. since an unckrstanding of the 
<•pcr.11io11 of : 1 modt'rn aircraft air cnr1-
d it io11i11g system depends brgely 011 an 
apprec iation of ·the function of e:i.!1 
indi,·idual component as well as of the 
system as a whole . 

SuspenJed ahon: the •tra iner i,; a 
Lirge d iagram sho,\·ing where each 
component is located. so ~ha t rhe stud­
ent. ha,·ing learned t he opera tion of rhe 
system can readily find each indi,· idual 
comp::ine111 on the :1cru:1 l aircraft. 

The components a re \\'ired as they 
are in the airc ra ft so rhat any selection 
of -Lhe switches produces t he d es·i reJ 
effect. T •lrns rhe student. on making a 
selection. c 1n actualh· w:11ch rhe com­
ponent working and can see how each 
operates in conjunction with rhe ot1hers 
to ·produce ·!'he required effect. 

T oss-up Teacher: The Seat Ejec­
tion Trainer •is used to instruct horh 
flight and ground personnel. It simu­
lates rhe act ion of both the c:rnopy jetti­
son and scat ejection except ,hat on 
ejection the: seat makes only a token 
upward mo,·emenl of a few inches in­
stead of throwing the pupil through rhe 
roof ( ! ! ) . 

.'\n ejection scat is instal led inside a 
dummy cockpit. A set of shock cords, 
adjustable for tension , serves as a su b­
stitu te .for the ca-rtridgc:; w•hich nor­
mally lire ,the sea1 from the a ircrah. 
The shock cord mechanism is con­
nected to a safetv handle outs:de the 
co~kpit th is being to pre,·ent the pupil 
from attempting 'to eject before the 
canopy has hec.:n jettisoned. The safety 
hanJlc must he released by the instruc­
tor. 

A. CF-I 00 canopy. suit:ibly sectioned 
·is fitted lO the Trainer and is made to 
operate from rhe $ame controls :is in 
the aircraft . :\ s there is obviously no 
" sl ipstream efTect .. in a classroom. the 
action of rhe airAo\\' is simulated hy 
a mechanical system. 

T'he in terior of the cockpit is /ineJ 
with dummy flying and engine controls 
so that the complete canopy jettison 
and scat ejection drill can be taught. 

Fuel F low: The Fuel System T rainer 
is d i!T:re nt from the others in that its 
prime function is rn teach fuel Aows 
under various phases of fl ight rather 
t1l1an the mechan.ical operat ion o[ indi­
vidual components. T he front of the 
Trainer is a large panel in the shap~ 
of an outline of ,the aircraft. On the 
p:1nel i, :, simplified repn:s·ent:1t ion of 
the fuel ,y,tc111. c.1ch line. v:il1·e :111d 

( ( '1,1Jti1111nl flll /'fl~t' iO) 
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previously c:irricd out h:1d ill\·oh·ed the 
replacement o( :i fuel pipe sc.:al which 
h:id been seeping d ue to being cut 
during :isscmbly, :ind the changing o( 
:i refuelling :ictuator. Up till the time 
of :irriving at i'vlontrcal, each engine 
had used only about two pints of lub­
ricant. 

The final leg between Montreal and 
London was eventually completed on 
December 28, when the Comet flew 
non-stop over the 3,350 miles in 6 hrs. 
8 mins. at an average speed of about 
548 mph. A further ten minutes were 
used to make a GCA landing. 

SYSTEMS TRAINERS 
( Co111i1111cd from pag~ 28) 

pump being identified. The lines are 
shown as cutouts, covered wid1 a col­
oured transparent material. Behind 
the lines are installed lights which. 
whe n illuminated. can be made to sho:w 
various fuel Aows. 

AH the fuel system con'trols, 
swirches and warning lights arc in­
stalled on <the front of the panel, to­
gether wi tlh the relnant circuit break­
ers. 

A key rn the coloured lines is shown 
at rhe top of ,rhe Trainers. To demon­
strate any particular fuel sequence the 
instructor makes t'he appropriate selec­
tion on the control panel. The action 
illuminates the lights which, by shin­
ing through rhe transparent material 
show the particular 11ines :ilong which 
the fuel would be flowing. 

On the rear of the Trainer are suit­
ably sectioned examples of each of the 

componcnts instalkd in the system. 
T-hese c:-111 Ix: remove-cl and passed 
around the da~s for closer inspection. 

The Consumer: 'Jlhe Engine Fuel 
System Tr:iiner comprises :i!l the rom­
ponent p:irrs of irhe system, some suit­
ably sectioned, and p ipes representing 
rhe foe! 'lines from the t:inb. A single 
combus,tion chamber, :ilso sectioned to 
assist -tihe instructor 111 explaining vhe 
system, represell'ts vhe ,:ngine. The 
pipes are colour coded to indica'te fuel 
flows. 

Blaze Away: For ,ohe Fire Extin­
guisher Trainer, a miniature model of 
one of the nacelles was constructed, the 
skin being cut away to expose the fire­
wall, spray rings and some <Yf me fire 
detectors. 

A photograph. of 1the rdevanr con­
trols is •located on irhe face of the Train­
er. On the rear of ·rhe T rainer is a 
carbon dioxide bottle which is tied 
into rhe system and is operated through 
a solenoid operated valve. Tihe in­
structor controls rhe T ,rainer by means 
of a rotary handwheel. \.\1hen this is 
turned ·it ·simulates :i fire by illumina­
tion through coloured panels. W 1hen 
the ,illumination ·reaches a cer:tain in­
tensity the fire warning 'light is il­
luminated. Y.he instructor rhen 
presses the extinguisher ope,rating 
switch, discharging carbon dioxide 
through 'l'he spray rings. Simuiltan­
eously the lights go ou t representing 
extinction of the fire. 

To assist the instructor in lecturing 
\\'ith rhe Trainer, a set ,.Jf t'ransparen­
cies is supplied. The transparencies 
are reproductions of illustrations in rhe 
Canuck operating manuals. These are 

p:111ricubrly useful in instructing on 
electrical systems, since t'he circuits can 
be projected on a screen large enough 
to be shown to rhe emire class at the 
same time. 

A prime feature o[ rhe Aior Systems 
Trainers is their porr:ibility. A cr:i,te 
coYer is provided to prorect eacih Train­
er in tr;111sit. After remo1·:1I. rhe co,·er 
can be collapsed and stored flat . Tihe 
enti•re set o[ Trainers is readily trans­
rporrable by air. 

CANADAIR 
( Co111i1111ed from page -14) 

Development and Drnamic Analysis 
Groups, and' works ~losely with the 
Automatic Computing Group in a 
three-way aotack on aircraftt and mis­
sile dynamics problems. 

Automatic Computing: This group 
functions essentially as a staff sen·ice 
to Engineering; any engineering prob­
lem which can be more quickly and 
conveniently solved on the machines is 
funneled into one or the other of the 
computers. 

Electronic Standards: This lab pro­
vides a medium for checking and c:ili­
brating electronic test equipment and 
gauges used by Quality Control and 
Manufacturing departments. 

Materials & Process: Under the juris­
diction of the Engineering Div., the 
Materials & Process Laboratory also 
carries out many functions of a produc­
tion nature. Its functions include raw 
material testing, process control, and 
trouble shooting. 
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