
THE GEORGETOWN GYROPLANE 

Avian's 
F OLLOWING the crash at i\\'fo 

last February, a group of aeron­
autical engineers who had hecn 

working toge ther on a little-known 
:\ \TO rotating wing project, decided to 
start something on their own. Their 
new and completel y independent ven­
ture into aircraft design and fabrica­
tion resembled the A \TO project only 
insofar as it was a rotating wing air­
craft. This A \ TO project had been in­
itiated three years ago hy Peter R . 
Payne and, because of its commercial 
promise, was A\'fo-financed for 18 
months prior to Black F riday. 

Peter Payne, along with nearly all 
the key figures of this engincerin)! 
team, elected to remain in Canada and 
to continue this project as a priYatcly 
financed venture. There arc five en­
g ineers, and a similar number work­
ing as part-time consultants, forming 
the nucleus of /\ ,·ian Industries Ltd. 
Payne is president of the company. 

Permanent Quarters: /\ frw month~ 

ago the young company moved into a 
small hut modern cemcnt-hlcxk con• 

,tructed plant on the outskirt~ of 
( ;,•org<·town. Ont. Th" romp:111y ha• 
,011lf· 2 (1 , ., ,ploycl', d: :i 1.1. 111 g f11 ll-ti111e 

2/180 Progresses 
pay. A t the present time, most of these 
are engaged in the busy production 
and assembly shop which takes up the 
ent ire hack half of the building. Fo~us 
o( attention here is the maroon-painted 
cigar-shaped fuselage of the first proto­
type A\'ian 2/ 180. (2 for passengers. 
180 for engine horsepower.) 

At time of writing, the 21180 pro­
toty pe was without the one-piece 
lmhhle-type canopy which is being 
fabricated hy English P lastics Ltd., of 
Brampton. [ Yen without the canop\' 
howc\'!.:r, the smoothly contou red line, 
of the small craft are pleasing to the 

eve. 
Design Philosophy: This unique air­

craft i, th<: result of a design phi!o,­
ophy that should be spelled o ut in 
some detail to make possible b:c:ttcr 
understanding of what A ,·ian has tri·:d 

to achie,-c in the 2 / 180. 
The desig ners explain that though 

the autogyro ( to which famil y the 
2/ 180 bc:longsJ was comparatively 
well de\'eloped before \V orld War I l , 
it was supplantc:J hy the helicopter be­
cause of the latt<:r's ability to hover. 
Says /1., i:i1: : 

"11 "·,·11, lt, he :1 gl'11cr. il rule that 
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performance is the first criterion 111 

e,·alu:n ing a new concept and that onh· 
later are the equally important aspects 
of safety. operational cmt, :1nd t'n\'i ron . 

m ental suitabil ity considcrt'd. The heli­
copter was no exception to this rule 
and it is only in the last fr\\' years that 
we have been asking oursrh·es whether 
hm·ering capability is sufficiently nlu­
able to merit the ,·en· gn:at premium 
paid for it in first and oper:1ting costs. 

"For ci,·ilian opcrat ion it seems clc:1r 
that hm·cr ing capahil it\' i, not worth 
the 111onc1· paid ior it. si•Kt fl'\\' c i,·iJ . 
ian h elicopters utili ze it und<:r normal 
conditions. 'A' hat is required apparent­
ly is the ability to take o!T and bnd 
without a r un over the ground . 

" In the important area of A rmy 
aviation , aircraft, such a, the Cessna 
L-1 9 Bird Dog, perform a Yaluable 
function which has not \'Cl k en taktn 
over by hel icopters. If ;;n a ircraft can 
he produced with the operational per­
formance fea tures of an L-14, hut with 
the ability to land and take off ,-cni­
call y and if its initial and m aintenance 
costs were com parahk , then it would 
olwiously ,'.OIVit itu tl' :1 major imprmT­
Jl'l l'll t in th :11 1:1, airstrip prq,;i rat io11 

.-JI/(( . I: If '1 



w,,u l, I he rl'<j ll irnl 1, ,, •. ,, ••1n,11rc · 1 

" Starting from these pru11 i '"'• Il ic 
.\vian 2/18() was C\'olved .. .'' 

The De:a::s 

1 HE 13, \SIC fuselage ~tructure uf 
the .hian 2/ 180 is comprised ot 
a \'ertical steel tube as the rotor 

pylon, anJ a horizontal steel tube for 
the forward fuselage. El'c;rything . 
( ,t:,tts, controls, the fibt:rgbss fuselagt: 
shdl itself) it attached to this hollow 
steel beam. The tapt:red spring stt:d 
rods which are the un<lncarriage legs 
..ire fastened 111 lusel:igc sockets hy a 
single bolt. 

This typt: ot u11derc 1rt is strongly 
suggestil't: oi' the spring-steel under­
carriagt: used 0 11 the Cessna lightpbne 
line. Tht: designers ot the . \ l' ian 2 I 81) 
point out that a crash l:1nd ing will 
often r<:sult in nothing more se rious 

Above, T c,-t Pilot Ron Peterson and 
Avian Pre ~. Peter Payne try the 
2/ 180 on for ,-ize. Ri:,:-ht. cutaway 
~howin;! ~eneral layout. Faciu:.: 
pa;;e. l'h,c still canopy le,, 2/ IHO i,­
,hc,wn dnrin;,! tax)'in:,.: trial~. 

·h.111 l>,111 dit l! t • ji,l: : J . k·:~" '.\ · l 11 t ! 1 

,·.111 he c."ily re1 >laccd. 'J he nmcwl H:d 
is castorcd and ground handling is 
achiel'e<l with the use of Goodyear 
differential brakes. 

Corwentional aircraft type stick and 
rudder pedal controls are used and 
control is ext:rcised by the same move­
ments which arc familiar to all fixed 
wing pilots. 

Plus One: :\!though the first proto­
ty pe is fitted with two seats only, the 
second and subsequent models will be 
htted with a b~nch-typc backseat to 

ca rry not one hut two passengers . 
Commenting 011 this change, A\· ian 
Prcsidrnt Payne said: 

"\Vh,n \\'e real ized just how widt: 
.1 37-inch cockpit w idth can be, we de­
cided that we had room for two pas­
m1gcrs ." Then he added thoughc­
Lull y: "Perhaps we should change the 
name now to '3/ 180' ·•. 

I mmediatd y aft of the rear seat is 
rhe baggage rnmpartmcnt (90 lbs. 
c:qiacity ) . and the 2/i fmp. gallon fue l 
cell. 

Propulsion is by means of ducted 
f.111 instead ol the more con\·cn tional 
type of propeller. T he ducted fan com­
prises a short (a h:1re -\ ft. diameter ) 

·.\t11 , ! t:1 1 t 1 , rt pihli 11r<;Jit·l! , r L'ru.: h,\cd 

by .1 li lir,·;;b ·,, sh rrnal. Tl , i, unusual 
fan has lht paddk blades a11J is remin­
iscent of the test clubs ust:d in engine 
t~st houst:s. 

Ducted Fan Advantages: The adop­
tion of the d ucted fa n for propubion 
is responsible in brgt: part for m:1king 
it possibk to keep the 2/ 180 down to 

such comp:1ct d imrnsions. :\ \' ian ex­
plains that sinct: the Jun allows tht: 
propeller ( fan J d i:um:ter to be reduced 
and since the o\·crall height of the air­
craft is defint:d by adequatt: ground 
and rotor clearance. this much reduced 
propeller diarm:tc.:r enables th<:: rotor to 

be placed 11c;1rc.:r the ground . 
The fa n d uct also performs the func­

tions of a fin and tailplane: a nJ en­
ables the rudde r or yaw \'clllC to be 
mounted immediately behind the pro­
pdkr where it is most effective. 

\Vht:n used in connection with a 
duc ted tan, a lixcd pitch propelkr does 
not enta il a performance sacrifice, as is 
usually the case in a conn:ntional pro­
pelle r install.ttion. Thus the extra cost 
ot a \'ariabk pitch propdlc.:r is arnidcd 
without any loss ot performance. O ther 
advantages ot the ducted fa n in this 
case are that propdkr noise is reduced 
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Photographil' ,·lose-up, ,how str·u.-tnral an<l .-omponenl details. Left, front fuselage strul'ture s howini: conven­
tional stid, and rn<l<ler· har: r,·11trt·. the gl'arhox and dutd, a,,e mhly; right, 2/1808 rotor huh (,hown in\'ertNI). 

because the small di :m1ctcr 111<.:a 11s low­
er tip speed ( and the noise is ;1lso 
further ;ittenuated by the duct); the 
duct itself const itutes a \'aluahle s,1k11· 
<le1·ice in prCl'cnting the unwary from 
walking into the propeller disc . 

Power is supplied by a 180 bhp Ly­
L·oming mounted at the cxtrl'mt rear 
oi the fuselage. 

On the first prototl'pl' :\l' ian ~ I 8ll. 
a mechanical drivl' from the engine· 
to the rotor has hecn incorporated ior 
certification purposes. The dri 1·e bkcd~ 
off some 35 hp and \\'as installed t<, 
permit ground testing and C of :\ 
trials which can lie done ll'ithout lca1 -

ing the ground. 
The rotor itsdf 1s ronsidcrahh 

different from con1-cntional light heli ­
copters. The normal helicopter proli­
kms oi first harmonic Big ht l'ihration 
and ground resonance arl' an,i,kd ln· 
not using drag hinges on the rotor 
head, and by insuring that th<: funda­
mental in-plane natural frequency of 
their blade is well aho1T the maximum 
rotor speed. This has resulted in a rela­
tively heaYy blade, with a high in­
plane stiffness. At present, blade struc­
ture: is all steel. with fibreglass sk im. 
stabilized by hardwood forward of the 
main spar. and hy baha in the traili11g 
edge sect ion. 

No Tracking: The t1 \<.: of a steel 
\tructure, plus th<.: fact that the \,bde 
angle oi attack is dctnmill(:d almost 
entirely hy the tab control ;1ngk, !<.:ad, 
. .\ Yian engineers to lxlinc that rotor 
blade tracking will l><.: unrH.:ressary i11 
scrl' icc. Th<.: tabs. located at the ex­
tremities of the blades, ar<.: rc:sponsil,k 
for very ligh t stirk forces. Th:H thi\ 
is so is due to tht: fact tkll instead of 
1110\ i11_t.: a (i(J ll,. hl:,de. the j'ilo t i, rc­
q L1 i rcd t,, 1..c,r, 11 , ,l ( ,nh : 1 I !! , ::ii , 

.,•,v 1;i1,1, :d11! , / "·' • ' 1·d lird-: ;t_t.;(" 

Through the steel mainspar of the 
blade is piped the 3000 psi compressed 
air to the tip nozzles which gives the 
:\l'ian 2," 180 its " jump" take-off capa­
bility . ( the "jump" will be about 200 
ft. ) A fibreglass compressed air bottle 
stored in the aircraft prol'ides up to 
two minutes of continuous power to 
the tip nozzles for either take-ot-f or 
l:i11ding. :\ small, highly efficient a ir 
rnn1prcssur ll'ill rech arge the bottle 
within 30 minutes . .'\s an option. and 
al somc additional expense, a com­
pn:ssor capab!t- of recharging the bottle 
in 15 minutes is a1·ailable. 

It should k- explained here that the 
normal 1\ 1·ian 2 180 take-off will bt: 
m:tdl' after a short run. A safe take-off 
spt:ed fur the nl'w autogyro is expected 
to he around ·HJ mph, and will he 
achit:1Td \1ith a run of little more than 
1 ()(I feet. Taxi trials already conducted 
hy !hian at the Kitchc:ncr-\Va terloo 
.-\irport ha,'C shown that the 2 ' 180 

:\1,·,·lianiral drin· 11,(•d on protolYJH' 
(2/ !HOH) fur n·rtilir:otion purpo"'' 
j .. addt·d 111 l,;1, i,· 2/ I HO --~ :--h•n1. Ad­
d, d , , , 111 1u1111·1n .. ar,· 011 ( · , :-.Ju,,..,l i 11 

111 :1, \ 11 : 11•.. iu 1lu · ,l!·av. in:: ~d,ov,· . 

accelerates taster than a late-model \'- X 

car. 

Full Stop: In flight. the 2 , ] 80 's for­
ward speed range ll'ill extend from 
25 / 30 mph ( slowest possible speed 
w ithout losing :dtitude ) to 180 mph 
top speed. Normal landings will he 
nude at an an-r:igc apprn:ich speed of 
b~tween 20 and 2'i mph. On round-out. 
the 2 ii 80 m:1y k brought to a full 
stop just prior to touching doll'll. Thi , 
feat, in all lil.;,clihood. 11·ill require :1 
hit of practice. 1 n any e1c11t. the land­
ing roll of the :\ 1·i:111 2 180 ll'ill ht­
rcnnrkably short. 

These figures wo\1ld imlic-ate that the 
uniquely desig ned 1hi:1 n autogyro will 
k highly suited fo r park ing lot oper:1-
tion, something that fixed \\'ing con­
\'Cntional a ircraft ha1c nc\ <:r been ahk 
to accomplish. l n d irm:mions. the 
2 180 compares more tl1,111 fa1·orahly 
ll'ith tht: smallest of light pL111es. It i, 
7.9 fret high. 14./, ft:t:t long :md ha, 
a rotor cfr11ncter of 2(, fel't. Emp t) 
Wl'. ight is ](J()O II,~.: all -up \\"l'ight 172(1 

lhs. 
The :\ 1 ian 2 I Xii boast> a maximum 

ratL· of d irnh o t J'itll r t'pm. It h:1s :1 

rwrmal still-:1 ir r.1ngc , ,i -lK(I 111ik,. 011 

,1 total c1 p:1city of 2!, Imp. ;.'.allom of 
ga\olin<:. 

:\ !though tl11\ ,·ircr;,1·1 i\ in t:xistemT 

only in th:: prototyp~ form. th <: ll'ork ­
m ·:n ship apparent i:1 :\ \ i:1n·, CF-LKF­
X i\ irnprcs,i1·c . 1':o la\h-up <.:!tort hc:n:. 

i\ Yian I ndustri::, has produced an l'X · 

ceedi11gly w<:11-liuilt model. lio:1st ing :1 11 

oil\ iously professional degree of finish 
which makes it difficult to he pessi­
mistic ahout the i\l' ian 2 ' lhfl\ rhanct:s. 

T<.:st fly ing o f tl,c 2 PHI is l,~i11g 
done hy E<,n l'ctcr,011. an o -l{C,\F 

klicoptcr pilot. 

N11mbn Two: Tl1, , ••'J >! ':111 1· nq,c, 1' 

' ( / /If 1 .' 1 /, 
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. , . \'a!c..-. l.:u11.·,., ftH m,·tt·,,r1)l,,gic~1! 
\'irker:-. :\rn1'trllll_C\ \lk. ~- .\ B i ) In. 
u:--u.11 i11 tl1.1t it i:-. proh:1hly tl1t· on!~ 
\·1,ilian airl-r.1ft whi..,·h i:-- .1 llownl 

lli.d11s. 
j~ \Ill· 

Hrifrd1 
" ' /h 

w1th,>11l tl1~pl.1~·mg il:,. rq.::1,t ration k-ttcr,: 
< ; ._\!SL 1. 

1:c\\' JWdpk rc.tlizc tlw 1n1111h(.'r of Spitlin·, 
111.11 ~till rxi:--t in Britain. I haw• unlovc!"l'd 

11h1rc tli.111 (1::;;, :md C\ jlt\.·t \\ )!ltir111;1tio n of ;lt 

k.1!-.t ;m11tlH'r l\\Tllt\· . ~.) it 1, h~· no tnt;m~ 
"c\.tind ·· . 

(;_ ,\. 1\0\\T. 

AVJAN 2/ 180 
( Co 11:11111C'tl from f',tgc 1-1 J 

to ha\'t' the second prototype out 111 

January. 1960. This one will haYc no 
mechanical rotor clrin· a!lachcd and i, 
to he used as :i demonstrator modd. 
It is hop~cl that DoT certification tri:11' 
ll'ill b:- completed by l:nc- April or c:1rh· 
;\ lay. It would seem likch· that it will 
get its C of A under the rotorcraft 
classification. though there 1s some 

doubt ahout this at the present. :is the 
C of A requirements were origi11alh· 
\\'ritten with helicopters in mind. 

:\ 1·ian I nclustrics has no intentions 
of relying on a goYernmcnt contract for 
its future existence. This would. in 
Peter Payne's Yicw, he completely 1111 -
rcalistic. 

Instead. the young company hopes to 

hrcak into tl1c lightplam· 111:irkct ll' ith 
:1 $10,(1()(1 prPduct w hi:h c1n out-11e-r­
for111 am·thin.~ in th:tt. Iicld. \\'ith it s 
landin~ and 1.1kc-ofT a,h·:111tages, plus 
it, ll'i (k speed range and 2.lJSc p~·r sc:11 
mile operation. the :\Yi ·tn 2 18() mw 

c ine a decp niche in the l i.d11 :1ir­
cr:1ft m arket both here and :1hroad. 

PLANT SAFETY 
! Cont:nncd from p.1~c -1.J i 

d:1y and \\'h:tt the safety m:111 d id :1ho11t 
it. the folloll' ing ex:implcs :ire tYpical 
of the d :1\'-to-da\' func tions of the s:1fc­
tv-co11s:·ious cmplovcc. 

T 11 :111 office area, a safety 111:111 :1d­
Yiscd the supcn·i~or that the cords of 
his c1lcul:tting mach ine \\'ere a trip­
ping h:1zard and that the machim· 
should h ~ mo,·cd closer to the outlet. 
In the shop :1 guard 11·hi,h had krn 
rc111m·cd ,·cstcrda\' from a ln11d-s·111· 
" for just thi, one ioh" n·:• s rq1l:1ced 
whe n the s11pen·isor brought it to the 
:111ention of the fore111:111 . Tn another 
an::i a three-pron.~ plug \\'hi,·h h·,d 
licen fi led at some time to ii t the 0111kt 
ktter - and incidcnt:ilh· m ak e electro­
cution a definite possihilitY - w:ts rc­
pl:tccd and thrown out. :\ honk of 
compressed gas, standing unsupported , 

................. A FINE SIGHT ••••••••••••••• • • 

• 
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The first Canadian test application 
of a product designed to aid a pilot's 
depth perception and provide all• 
weather visual guidance between 
approach lighting and final touch­
down, is being carried out at RCAF 
Station Trenton, Ont. 

Developed as a result of a need 
expressed by both civilian and mili­
tary pilots, the light-reflective mark­
ing material is tiny particles of 
granite treated with highly reflective 
materials and mixed with a binder. 

It is applied with conventional run­
way striping equipment. 

Trade-named Scotchrok reflective 
aggregate, the particles stand on 
edge in the heavy binder, providing 
a mirror-like intensity reflection of 
the aircraft's landing lights that is 
JOO times brighter than white paint. 
Heavy concentrations of water 
standing on the runway fail to dim 
the brilliance appreciably. 

USAF tests south of the border in­
dicate the aggregate retains 70 % re­
flectiveness at 10 months. 

• • 0 
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was mm·ed into an area 11·herc it could 
he chained t<> a stand. In anotl1<:r de­
p:1nme111 :l reprt'SCllt:ll i\'C' from the 
Sa fety Department and :i iorcman 
talked with a nun who had sust:iinnl 
three minor ill juries during a three 
month pcrioJ and 11':ts suspected of 
kin,L: ":Kciclent prone ... 

These incidents all Look plal'l' to• 
chy. and not one of them hit the 
headl ines . .. tJtC\' 11-crcn't expected 
to. But routine actions such as these 
have resulted in :1wards from the ;'\a­
tional Safety Council for n:cording in 
one period, two million m an -hours 
without a n acc idt: nt. 

\\'hich would in<li,·atc that if mu 
work at C:1n:1dair You're safer there 
than you ;ire in your own home. 

RCAF FUEL HANDLING 
f Co111i1111cd }rum {'a~c ]<); 

lie on the ground and tend to flow to 

low comours. forming pockets. l1encc 
tht· danger may exte nd to some con­
siderable dista nce from the fuel. 

First Aid Fire Fighting Methods: 
All pcrsonllel in the ltC:\F who han­
dle aircraft fuels must he familiar with 

the propt:r opcr:ition and use of firc­
fightillg equ ipment. Fires arc classified 

into tlirec principal grou ps an-onJin,: 
to the rnmh11stihle 111:itcri:t! burning . 
I )iflcrcnt types of <:xtinguishns a n: d e­
sig ned to combat dkcti1c·h· and s:tlt'l1 
each type of fire. 

Static Electricity: To most (lf us who 
arc not trained in ckctrica l phcnomen:1. 

st:itic electricity is the l1l\'SttT)' hazard 
that has to he dealt with in the hand­

ling o f petroleum products. E lectrical 
charges l':tn he gcncr:, tccl and stored in 
prart ical h· any material. Stat ic m cam 
"at rest". It is when an electric d1argc 

is 1101 at rest that its effects become 
appar::nt. and is probably the most 
surpnsrng source of ign ition when it 
occurs. 

ha,·c dealt in detail with the 

prop~r hand ling of aircraft fuel wi th in 
the J{CJ\F, hut the proper handling 
of otht:r aircraft flui ds such as oils. 
luhric,tnts, hydraulic fluid, oxygen, al­

cohol. h yd rogcn perox idc, etc., present 
110 less a problem. It has hcen pro\Tll 
hcyond dc,ubt that the techniques and 
prclt'cdurcs of the four agencies in the 
l:C \F wl,i, li h :l\ t' lc,okt:d after the 
:,, ,, ,,-r l,;111d l111 ,'. •• :1inraft fut:! 11111~1 

!//,'( I/ ' 


