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An Anti-C:ollision Navaid 
Recent publici ty given to mid-air 

collisions and near-misses has fo­
cused attention on the need for a 
postive and non-saturable system 
of air navigation and traffic control. 
Stavid Engineering Inc., Plainifield, 
N.T .. is the latest entry in the field of 
air traffic control with a new system 
under development called Radio 
Web. for which Stavid holds the Iic­
enses for U.S. and 'Canada. The 
equipment was developed by the 
French firm. Radio A.I.R. 

The Radio Web System offers a 
pro·.nise for the interim period and 
lhe fores=eable future in the hand­
ling of increasing traffic loads. It is 
said to be capable of solving with 
ease all three common -system re­
quirements: air navigation, area and 
landing pattern traffic control, and 
air collision warning for both short 
and long range (beyond line-of­
sight) conditions. 

The basic Radio We•b is designed 
for small and medium-sized aircraft 
where cost and weight are of prim­
ary importance. This was a major 
d esign factor since 90,000 of the 
125.000 civil aircraft flying in 1975 
will be in the lightplane category . 
Stavid has developed a modular type 
of system to take care of all aircra'ft 
regardless of size or speed. 

For light aircraft, the mm1mum 
equipment will contain two control 
knobs. a null meter. toggle switch. 
four channel receiver ad a timing 
circuit. At present. the basic sys­
tem can be expanded to include a 
continuous graphic presentation of 
position, track and ground speed; a 
relative position indicator; and pro­
visions t o feed distance and bearing 
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information to !he auto-pilot. Fur­
ther refinements can be added lo es­
tablish voice communication with 
the gr·ound, a data link !or g round 
control. and altitude contro-1. 

The most versatile o·f the Radio 
Web airborne units is the relative 
position indicator that gives a con­
tinuous display of posiiion, track 
and ground speed and pr·ovides a 
visual and audible warning of 
compatibly-equipped aircraft al lhe 
same altitude or on -a possible col­
lision course. 

Fifteen ground stations (see draw­
ing at bottom) would effectively 
control all aircraft with the U.S. 
to a position accuracy o•f ½ mile in 
uncongested areas, and to 200 yards 
in controlled zones Stavid claims. 
Radio We·b can be used for trans­
oceanic navigation with ground sta­
tions placed 2.000 miles apart. Po­
sition accuracy under these con di­
tions would be better than five miles. 

The gr•ound equipment would com­
prise 15 ground controllers and a 
series of transmitting towers arrang­
ed approximately in the form of ad­
jacent squares. Radio signals pass 
between the towers in a sweeping 
motion. The effect is to ·create a grid 
of rectilinear lines that may be su­
perimposed on an area chart for 
orientation (see sketch at top). 

Stavid says its plan of develop• 
ment offers the aviation industry a 
system to fill an immediate need 
plus provisions for forseeable re­
quirements. The company expects 
the airborne units lo weigh from 10 
lbs. for the basic system to about 60 
lbs. for the most advanced equip­
ment. 
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11 1;1<k .,( the latc, t add iti,,m tu knowleckc 
c ,f the rn e lenrology of jct :-trca ms. • 

Recent Advances in the Aerodynam­
ic Design of Axial Tnrbomachinery -
hy \,\' _ l l. lZohbin,s :ind H. W. Plohr. 
:'\:\ C.\. 

T he .req ui remen ts fur c1 nn prcs:..ur:-. anJ tur ­
hi no f,,r turbu ict eng ines arc tha t th cl' be ligh t. 
rcl: ahlc an d cffi cil'nt. T hese requ irem en t:-. 
ha ,·c di,·takd th e need f,ir high-capac it 1· 
cu n t in u1 1u:-.-How co m p ressors and turbines w it h 
h ig-h rn:.i:,. :-, fl ow per unit fro ntal a rea, hi g h 
pn.:s:.. :.irc r:1tiu a nd hi gh wo rk outpu t pe r 
!--t:1ge . high efl-ic ic ncy. a nd broad ope ra tin g 
ra nge . Considerable effort ha s been d irected 
towa rd cu m po ncn ts design nf :--ystt:m :- that u t­
ili,.c high rcla ti1·c Nb ch num be rs a nd h igh 
bl ad e lll itd ings cfkc ti, ·cly . T h is papt:r di :.. ­
Lusse!-- :-.ta.: h a syste m . 

Gas Turbine Combustion System 
Design - by F. D . M. Willi :ims, O r­
enda E ng ines Ltd . 

The :nnhor d iscusses the design ru les and 
,i 11 1pk :1 11 :ily ti ca l a pproach c111plo1-cd in thr 
prt>LL·s:-. {,f e,·oh ·ing a nd c,·a luating a con l ­
hu sti , 111 :-.~·stem d esign fo r a spec ific p roju:t, 
S l h.:h :1.s an a{h·:11ll.:cd type o'f jc t eng ine . Rcf ­
c.: rc nce to the problem of designing a co111-
h u:')r:0 11 !--ystnn for an aircra.ft of hig h supe r­
so nic speeds is n, adt: in the pa.per w h ere :1 

br ief Cu \·L·r:1gc..: of o ne approach hel ps to il­
lus:r:ite future t re nds a nd the ir a t1 cnd :1 n t 
pH 1hlnn ~. 

Stability and Control Characteristics 
of the Vertical Attitude VTOL Air­
craft - by Earle R. Hinz, Ry:in Aero­
nautical Co. 

The co ncept of th e vert ical a ttitude VTOL 
:1:rc raf t has bcrnm c a fu \11· establ ished fact 
th ro ut:"h successful fli)..d 1ts ot=' ma n ned n.:sca rch 
:iirc r,;fr _ One of th~ m ajor proble m areas 
s:llisf:h..·torily soln·d in this dt: \:clnpm cnt \V:I:') 

tli :1r o f qahilit~· and control at Ju \\' spC<..:ds 
:1nd in hciq.:ri ng. Pert in ent :lcroclynamic c h:t r­
:11..:tL-ri:,;t ic~ :it :1 111.!"lc., of a.tlack ahuYc sta ll :ire 
prl':-.:.:nted in tlii~ paper, and tht:ir influe nce <in 
fl ight in the t ra nsition rc~imc is discussed . 
~{an cu,Tri ng- co n trol cr iter i-~1 are analyzcd to 
indicate rL·quircn1 cn ts for t he low speed re­
gime. and it i:-. shl1\\' n how a rea ction cont rol 
:-.~·stcn, 111a y be combined with aerody namic 
cuntrob for low speed flight. Thrust control 
ch:1r:1c:eristics pec uli a r to h o \·c ri ng a nd tr~n­
sit io n fli g h t arc illu stra ted . U se of stabil ity 
a ugmentat io n is disc ussc<l a n<l a co mpari:-io n 
made \\'ith the.: rcqu in:n1e11ts of contcn1porary 
h igh performance aircraft. T he dynamic fl ying 
cha racter istics in t ransit ion arc- show n th rou,t;h 
the use nf rime hi sto n· stud ies of take-off a11cl 
landing mancU\Trs. • 

Simulated Flight Training, It's Uses 
and Limitations - hy Captain G . B. 
Lothi an, T CA. 

l n lo(Jking to the futur e.: , the author bel ieves 
that simulation w ill take Ol'Cr mos t fli gh t 
trai nin g an d profic iency chec ks. Jn so d o ing. 
it wi ll rai,e the standa rd of flig ht crews :i n tl 
subs tantially red uce tlic costs in vo lved. E m­
p ha, is i, placed o n the fact th at there is a 
g rea t deal uf cl e ,·clopm en t a nd researc h to 'De 
clone in further increasing the fi delity o f fl y­
ing " fe el " in volved , clue to ph ys ical motio n 
:i nd vi.,ual aid s. The op inion is a lso ex pressed 
tha t a w1 np ro 111isc ra n be reac hed be twec11 
the type t rain er a nd full simulation th a t ca n 
~uh :11 an1 ia ll ~ rcdu n: th e u ,-;1 per unit which 
wciuld pla~c )-, J11 :il k r ;1irlinc~ Ill :1 p 11s i1iu11 
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