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From an aircraft and traffic point of 

1·iew, air transport appears now to be 

broadly di\'ided into four categories: 

( i) Feeder Line Operation; ( ii) Shon 

Range or l nter-City Operation: ( iii ) 

Medium Range ( J;ier,aiDn.; (ii') Long 

Range Operation. These may be fairl y 

closely defined as follcws: ( i) Up to 
about 250 miles ; ( ii ) 250 to 1,000 

miles; ( iii ) 1,080 to 2.000 miles; ( i i') 

2.000 to 3,000 miles and upwards. 

These pretty well define the aircraft 

types which are req uired for world­

wide air route pattern and will continue 

to do so for some time to come. In the 

first group we are, to a g reat extent, 
still dependent upon the veter,rn DC-3 

which is being followed by newer types . 
This entirely excludes the helicopter 
or the small executive aeroplane oper­
ated by corn panies or on a charter basis 
and which h .. vc pl ayed such a great 
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part in the opening up of the Canadian 

north and other countries in the Com­

monwealth. There is no doubt that the 

opening up of the immensely ri ch min­

ing areas of :!\'orthern Canada has been 

made possibl e by aeroplane. 

In the third and fourth groups, dom­
inated by the DC-6, DC-4, DC-4M2. 

Constellation. and Stratocruiser, we 

have longer Empire routes and the Paci ­

fic and the important l's'orth Atlantic 

prestige route. 

:!\'evertheless, from a traffic volume 

point of view. group (ii) covering the 

shorter range J nter-City stages is by 

far the most im portant. The ratio of 

domestic to international traffic in Can­
ada for ]947 was approximately 4.5 to 

l and in 1948, 5.6 to l: while the ratio 
of domestic to international and foreign 
traffic for the U.S.A. was 3.6 to I in 
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1947 and 3.8 to 1 in 1948. Aparl from 

this it is the field in which air tra 1·el 

is most practical and where real and oh­

l'ious adl'antages can be offered to the 

passengers without the insuperable 

strain and habit disturbances of long 

distance air travel. 

Ko um: can honestl y pretend th:.n al 

the present time trans-Atbntic air travel 

is other than 3rd class tra\'el. The 

• only thing one can do is make it as 

short as poss ible so that the effect of 

catching up with. or running away 

from the sun, can be mitigated as much 

as possible by completing the journey 

in the normal waking day. preferably. 

or ~lttping nii.;ht. 

Inter-City travel, particularly if done 

qui ck ly, has almost all the advantages 

and none of the disadvantages of sur­
lace travel. 
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We :ire rapiJl y approaching the time 
when the return journey of 1.000 miles 
between Toronto anJ \Vinnipeg can 
be rnaJe within say, 12 or 14 hours, 
waking time. :mJ leave ample time be­
twee n the trips fo r three or four hours' 
business without ha ving to slee p away 
from home. 

In adJition to this, it is the group 
in which aircr:itt :ind :iir tr:iffic control 
Jevelopment c:in most natural! y t:ike 
place first. 

Cp to thi s time only two modern 
postwar inter-city tr:insports ha\'e ap­
peared on the sched uled routes, the 
Connir 240 and the M:utin 202, cap­
able of taking :i maximum pay load of 
about 9,000 lb. including up to 40 
passengers . ..\ number of oper:itors are 
usi ng these :iircraft but then :ig:iin :i 
number. realizing, that in this stage 
range the etfect of aircraft and engine 
Jevelopment \\·ill be ea rliest fe lt. have 
refrained from committing themselves 
to the immediately :iva ilable new tyres, 
fe aring that they may become at a dis­
aJ\·,rntage when more ad\'anced and 
fas ter types :ippear. For the time being, 
therefore. manv ope r:itors :ire ca rrying 
on with DC-3s . DC-4s and eve n DC-6s 
on st:ige lengths for wh ich these aircraft 
are unti rel v unsuiteJ. to the detriment 
of oper:iting ernno:n y. until the new 
,1ircr~th :1rri, ·t.:- . 

Regions Favorable to Development: 
The degree tu which conditions exist 
favor:ible to the introduction of ad -
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Turbo-i et Flight Plan . 

qnceJ types of aircraft. particularly 
the turbo-jet, va ry greatl y in ditferenr 
parts ot the Commonwealth. This, it 
seems, colors very much the outlook 
as to when the time will be ripe for the 
introduction of the jet, and as to 
whether the turbo-prop stage is worth 
while. 

Although I have trieJ to be as un­
biased as poss ible it is g ratifying to 
note that it is not now so much a 
q uestion of "whether'' or "no" but 
rather "when., in t:ilking of the turbo­
jet. 

Careful Consideration 

From this some inJication can be ob­
tained of the justification. if any, for the 
intermediate turbo-p rop stage. This re­
quires c:i reful consiJeration :is it would 
inevitably saJJle the oper:itor once 
agam with equipment with which, 
while more rapiJly obsolescent, he 
would be loch to part in view of his 
financial in\'estrnent. 

Availability of More Advanced 
Types: Turbo-prop aircraft with a 
cruising spee<l of 300-3')() m.p.h. and 
turbo-jet aircraft with a cruising speeJ 
o f between 400 and 50() 111.p .h. will be 
avaibble shortl y. Prototypes with ade­
quate operational ranges up to 1,000 
mile, :incl p'.l ylo:id, up to 11.000 or 

I~,()()() pounds are already flying. ft 
ma y he assumed the refore that they 
a re technically teasible anc.l that it re-
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mains to Jemonstr:ite their economic 
soundness and competitive qualities in 
relation to existing reciprocating engine 
types. 

Speed: The one factor which gener­
al! y brings the biggest return to the 
operator is speed. This is because it 
gives more tonnage or passenger miles 
per 1,000 hours of annual utilization, 
and so reduces the indirect operating 
costs of the air line , which are equal 
in importance to the direct cost. 

A first step tow:irds this ca n be made 
by combining direct anJ indirect costs. 
fn this way a much more accurate 
picture can be obtaineJ of operating 
economics :ind it can be shown that , 
while the higher speed of the jet may 
have no lower direct costs, the indirect 
costs will be considerably less, result­
ing in a net reJuction in total costs. 

It should be quite clearly appreciated 
that speed enables the operator to make 
more money, quite regardless of 
whether or not anything is done to im­
prove the time to transport the passen­
ger to anJ from the city office to the 
airport. On a short journey the overall 
saving in time may be sm:ill, but it is 
the saving on the time in the aeroplane 
that counts. 

Increased speed of operatin'.!;, how­
ever, brings with it its own problems of 
traffic co ntrol '.lnd g round handling of 
aircraft passengers :111d it is importan t 
that the designers and operators co­
operate on these and work out solutions 
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Types of A ircraft: or the I vpes r,f 

aircraft which m,t)' bt' cons idered for the 

future inter-city routes may be m en­

tioned: (a) R eciprocating-engined 
transports. ( b) Turbo-prop power 
plants. ( c) T urbo-jer power plants. 
( d) Compounded reciprocating trallS-
ports. • 

While ( a) is rnrrent. ( d) may he 
discounted for short range <>pcr,tt.ions. 

hence discuss ion sho uld ce ntre around 
( h ) and ( c) hy comparing both wi th 
( a). 

Aircraft Size: Aircraft size is an im ­

portant parameter. 

In the past entirel y misl ead ing com­
parisons have been made by taking 
the wrong size of aircraft. If, say, a 
twin-Derwent tr;insport of 28,000 • • lh. 
gross weight is studied, the con e] usion 
will undouhtedl v he reached that onlv 
the must meagrt: ( or altern;itively , mos.t 
optimist ic) cmergenc\' allowances will 

show the ;iircraft to he: able to Av 5()0 
or 60(J miles. If, howc\·e r. one s;udies 
an aircraft twice the size ( and power) 
it will he found to he able to A\· 500 e r 
GUO miles with reasonable al lc:wance,. 

It i, now proJ wsed to corn pare i 11 

detail the t urbo-prop and turbo-j et 
transport aircraft of the near future 
and to relate them to the curre nt rc: ­

ciproc:Jting engine types. 
For the purpose of comparison. it is 

n:asonahlc I<> take: aircraft in the short 
range field of 40,()()(J-(,(J,fJ(J() pound all-
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Prop-jet Flight Pion . 

up weight range, or in other words, 
the 40-60 passenger aircraft or again. 

the 8,000 to J 2,000 pound p;iyload, 
short range or inter-city aircraft. 

It is fe lt that short range aircraft in 

this bracket wi ll fill the needs of oper­
ators for some years to come. The in­
creasing traffic densities in Canada and 
the U.S., as well as in other parts of 
the Commonwealth, indi cate th,tt the 
-HI-(,() passenger aircraft will give the 

best comprom ise between airc_raft size 

and traffic frequency. 

Fuel Allowances: Keepinf,; in min,1 
what I have said about the effect of 
aircraft size on fuel allowances, J would 
like to review the much discussed ques­
tion of allowa nces and the ability of the 
three types to ca rry them. The four 
dehatahle allowances are: ( i) Taxi-in,~ 
allowance: ( ii J The stacking allowance : 
( iii) The altern;ite allowance : ( i\) The 
descent allowance before going t<> :ti­
tern:itc. 

New Conception 

With the exception of ( i ) , these are 
in the emergency category and are dis­
tinct from the fuel req uirements wh ich 
are common to all types oi aircraft. 

lt wi ll not he possible to tolerate pro­
tracted taxi-ing ;i11d run-up times prior 

to actual take-off. Hence a new con­
ceptio n of aircraft handling will be re­
quired. Fortunately the jet engine does 
not require any appreciable warm -up 
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time so that the dispersal of the a1rcrart 
adjacent to th e takc-ofI point is th e 
most practical answer. T he engines 
then need onl y to be rnn immediately 

before take-off. 
This was proposed hy a senior mem­

ber of a well -known air line who con­
sitkrs that speciall y designed \'ehicles 
can take the passenger f rorn the air­
port building to the aircrait. In this 
way wastage of fuel prior to take-off 
wi ll be eliminated. 

The stacking allo\\'ancc, which is 
µretty wel l directly proportional to 
shortcomings in operating "know how" , 
is well known to he th e biggest handi ­
cap on the jet and the least on the re­
ciprocating engine, the turbo-prop being 
in between . The ict aircraft, while 
taking a penalty, does not suffer un ­
duly. l r will he seen th:1'. it gai ns 
mu ch more relati\·ely, th;in the reci ­
procating engine an d the turbo-prop hy 
impro\'ements in engine ernnurny. 

Alternate allowances must ol)\'iously 
be carried by all aircraft fo r some time 
to come, but there is part of th e alte r­
nate allowance which is worthy of 
separate consideration. Th is ma y lie 
describtd by (i\· ) and impl ies importanl. 
changes in operational control tech ­
nique. This is beca use the omission 
of the pass at the primary destination 

means direction of the pilot by the 
gro un d organization which 111 ust de­
cide for themseh·es as regards landing 
conditir,ns. P ending impro\'ements in 
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vis ibiliLy assessment methods, such a 
change undoubted! y me:ms conserva­
tism on the part of the grounJ control 

and consequently more diversions after 
departure. Nevertheless, the reduction 
m block to block time for the inter-
ci ty aircraft will ensure more accurate 
weather prediction for a shorter time 
ahead and thus, fewer actual diversions. 

Necessary Diversion 

When diversion is necessary it is un­
reasonable to bring a turbo-prop or 
turbo-jet all the way down from 20,000 
or 30,000 ft. in case of doubt in order 
to look at the airport. It the weather 
1s baJ it is then necessary to consume 
large quantities of foe! climbing again 
to height before going to the alternate. 

Flexibility of Operation: There 1s 
also the question of the flexibility of 
ope ration of the jet wh ich 1s so often 
quoted as one of the biggest difficulties 
of jet transport operatio n; the view 1s 
prevalent that the jet aircraft ( and to a 
sligh tly lesser extent ,he turbo-prop air­
craft) suffers fro m se\·e re inflexibility 
of cru ise and altitude operating condi­
tions; this is Yery much exaggerated, as 
an investigation of four. three and 
twin-e ngine operation at va nous alti­
tudes indicates. By us111g the right 
numbe r of engines fo r the altitude, the 
jet can stack at any altitude without a 
penalty on fuel economy. This is quite 
apart from any impro vements 111 the 
slow running economy. etc., arising out 
cf intake area control , or variable 
nozzle control. which are bound to 
emerge fro m the work which is being 
done in this fielcl now. 

Therefore, provided that an aircraft 
which is stacked for any length of time 
is definitely being brought 111 to the 
scheduled destination, there is complete 
flexibility of altitude and no penalty m 

economy. 

As fa r as restarting in the air is con­
cerned this c:111 be accepted as a reason­
able procedure. 

Operating Economy: The crucial test 
of an aircraft is its ability to earn money 
fo r the operator. In this regard the 
narrow I y technical definitions of effi­
ciency are rnJteriall y modified by the 
economic considerations of airline 
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,: simplify ight planning and cross- ,: 
> country navigation fo r private pilots •, 
~ are being produced by the Halpin ~ 
~ Coairdinator Company of Washing­
• ton, D .C. The pocket size com­
l,
1

:
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putors are designed to enable a 
.- private Ayer to solve his typical 
,• flight problems withou t the need 
11 for complex calculators of the type 
:: required for a!f transport pilotage. 
~ The Flight and Route Plan Coair­
', dinator (both sides of which are > ' ~ shown above) 1s a basic navigation ~ 

:):, device, while the Air Distance and 
Magnetic Bearing Table ( not 

) shown), with a supplementary time­
~ distance Coairdinator ruler, provides 
•' a cross reference index for flying be­

:,! tween cities. 
The Flight and Route Plan Coair-,• 

,• dinator includes scales for use with ', 
11 

£ d d 11 
~ aeronautical charts or irect rea - \ 
~ ing of grounJ speeds, time intervals, ~ 
~ off-course errors , and route planning. ~ 
\ The flight plan side (right) of the '. 
~ unit provides space for all the m- ~ 
~ formation that the pilot would need ~ 
', on a flight. Notes may be made 'a 
~ on the frosteJ plastic surface with ~ 
~ a pencil and later removed with an \ 
11 eraser. The reve rse side of the '• 

I 
.... 

Flight Coairdinator (left) includes ,, 
a code analysis plan for reading tele- ~ 

~ typed weather reports and a pre-
~ cise disc slide rule for solving prob-
~ !ems of time, fuel consumption, 
~ speed, and convers10n of units of 
\ measure. The instrument measu res 

operation. :• 
':_:•: 7 y; by 3 inches . 

Although it 1s sometimes said that The Air Dista 11 ce and Magnetic 
vnc can pron: anythi ng by generalized Bearing Table is at present only ap-
operating cost analysis . nev~rtheless. :: plicable between cities in various 

1
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com.parisons using ~he . oper:mng cost~ ~ U.S. regions. ,: 
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of J tr line, ,hould lie true. Further­
more, the cornpari",n of aclu: 11 air li11 e 
data wit h ge ner:ilized formula:, such 
as the A TA or the ne wer SBAC 
method gives su rpri singly close results. 

Conclusions: The turbine-propeller 
and the turbine-jet aircraft which arc 
no w 111 the prototype stage and rq, rc­
sent the next breed of ci vil transpons 
even now, under reasonable operating 
conditions, are economically competi­
tive with cu rrent types. With the 1111 -
provement of: the jet eng111e thi s ad­
va ntage will be great! y increased. Th :.: 
turbine-jet aircraft stands to ga 111 
relatively more than other types by 
advances in engi ne fuel economv and 
offers the greater scope fo r dcYelop· 
ment over the next fe w years. 

The full and complete replacemen t 
of the present and current types of 
inter-city and medium range aircraft by 
the turbo-prop and turbo-jet aircraft of 
the near fut ure, requires the introduc­
tion of novel methods of airline and 
aerodrome traffic control. This has 
lagged sadly behind aeroplane develop­
ment and while the new types are just 
around the comer, the traffic control 
authorities and aeronautics administra­
tion authorities both in the U.S., Eng­
land, and Canada are only just begin­
ning to face up to the problem 111-

volved. 

Revolutionary Phase 

Both for this reason and also, because 
it must be so with all new equipment, 
there will be a period of operational ex­
perimentation preparatory to the full 
scheduled operation of the jet transport. 

In this phase the Empire air routes 
are, if not uniquely, at any rate partic­
ular! y, suit:ible for this development 
period. 

As fa r as the preponderant internal 
inter-city systems are concerned, the 
distances. and weather are suitable. In 
a<lditio11 the basic simplicity of the 
systems obviates distracting complica­
tions. The absence of frequent inter­
national frontie rs , the language prob­
lem, and the stacking problem are im­
po rt:rnt factors. Canada and Australia 
are particularly favorable 111 these re­
gards. compared with Europe. 

T he ra pidly developing members of 
the Commonwe:1lth therefore can play 
a s i15nihc:a 11 t part in this new and re­

vol utionarv phase 111 air transport de­
velopment. and indeed all branches of 
aeronautical development. 
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