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DOLLARS AND POUNDS 
B,J GROVI• CAl•TAIN II. n. l'OOTTIT 

"Nothing is so easy to ascertain as a variation of 
price, nothin~ so diffic ult as a variation of value." 

- David Ricardo, 1816 

WHE~ Ricardo expounded th is 
theory nearly 140 yea rs ago, 
he had no thought of trying 

to put a price tag on the 1·alue of a 
Sabre or CF-100 fighter. or a Vulcan 
bomber. " ·hen pitted against an enemy 
in baule. He was merely purring 
forward ·'Proposals for an Economical 
and Secure Currency.'' 

While his words ring a notc o f truth 
in modem commerce. the1· arc eYen 
more true in the field of m.ilitary aero­
nautics. If ir is difficult to apply a meas­
ure of value to e1·eryd:1y radios. cars, 
trucks. tele1·isio11 sets. and other indus­
trial items that flow from our ci1·iliza­
tion, then it is e1·en more difficul t to 
apply it to a lighter or a bomber. For 
their Y:1lue finally hinges on :t futu re 
war and the equipment a future enemy 
may throw ag:iinst us .. \nd any assess­
ment d:1t:1 arc well guarded behind the 
iron curta in of m il itary security that 
rings e1·ery n:t tional hordcr. including 
many friendly ones. 

False Avenue: Yet Y:tlue must be 
gi1·en some consideration. f o r if we 
base our judgmenr solely on dollars. it 
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can guiJe us into false avenues for im­
pr01·ing our present aircraft and lead 
us to produce or procure obsolescent 
aircraft. Thus the whole of our future 
air operations may be stifled by the 
Jccounring-minJed. who are only in­
terested in numbers and not the 
letha lity of the weapon that must take 
to the ai r against the enemy. 

One of the Farnrite costing tools of 
the analyst is "Jollars per pound.'' This 
is particularly true each year when 
Fin:rnce Minister Abbott brings down 
his gol'emment's budget. The air power 
part of this budget can be reduced to 
these dollars and pounds with ease. In 
1947, for example. :1 quick calculation 
will show that the RC..\F bought >.'"orth 
Stars at approximately $10 a pound, 
based on gross take-off weight. And in 
later years Sabres haYe been purchased 
at some $25 per pound. while CF-100 
all-weather lighters run about $35 per 
pound. 

Dollars per pound. howe1·er, is a 
simple formula for preliminary pl:in­
ning-. For once this tigurc is pegged, 
then the dollar budget for airplanes to 
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meet a particular operational require­
ment is a str:iightforward matter of 
arithmetic. 

Supply Operation: Last April the 
RCAF and the USAF began their joint 
operation for the resupply of northern 
weather stations. Fa.irchild C-119 Pac­
kets took off from Resolute Bay on 
Cornwallis Island to airlift 700.000 
pounds of equipment, mail and supplies 
for Mould Bay and Isachsen well north 
in the Arctic archipelago. 

This operation was the result of prior 
plans that normally start on a dollar 
and pound basis. Suppose for a future 
operation of this type, the airli ft load 
demanJs ten new 50.000 lb. aircraft. 
The cost of these aircraft must be put 
in the budget. yet the actual type of 
aircraft is unknown. Using dollars per 
pounJ. the preliminary aircraft cost 
figure can be determined. In the past. 
transports of this type cost $ IO per 
pound. T herefore the cost of the equip­
ment to do the job will be (50.000 lbs. 
x 10 aircraft x $10) or $5 million. plus 
spares and ground servicing equipment 
which can also be added as a ne:it 
percentage of the total dollars. 

Preliminary planning costs, on this 
basis, are simple, quick and efTecti1·e­
as long as their limitations are recog­
nized. But the aircraft design world has 
recently become extremelv cost and 
weight conscious. This w~rthy 1110\·e­
ment has been sparked mainly by E. H . 
Heinemann, Chief Engineer of the El 
Segundo Dil'ision of Douglas Ai rcr:itt. 
:-fr. Heinemann has linked cost and 
weight with the dollars per pound 
criteria, and he says flatly. "Airplane 
weight and cost can be reduced.'' TI1is 
excellent philosophy. howel'er, has h:id 
wide and varied interpretations. 

Magic Figure: For example. by modi­
fying an existing light bomber. we on 
sa1·c 200 pounds in the weight of the 
starte rs. The aircratr costs. in produc• 
tion , $30 a pound. i\'cglecting .11w 

structure or fuel weight reductions. this 
appears on the bald ''dollars per poun,1" 
basis, to save 56.000 per .urcraft. \\'ork 
this magic figure into a p roduction rate 
of 25 aircraft a month, and a realh-
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worth\\'hile sa,·ing of $1.800,000 a year 

sh o\\'S up on the calculator. 
£yen more impressi,·e numbers can 

be worked out if you consider the st ruc­
tural weight saving and the reduced 
fuel that the 200-pound lighter aircraft 
\\'Ould requ_ire. E . H . Heinemann has 
estimated th:n 10 pounds can be saved 

for nerv direct pound reduced. V/ ork 
this int(> the starter example, and we 
Glll really depress the budget hy 

$18,000,000. 
Of course, this example is a far 

stretch of the truth. It may be true i f we 
were designing a ne\\· aircraft where 
reduced \\'eight would reduce wing 
area. tail area . landing gear and basic 

structure sizes. These in turn " ·uuld call 
for smalkr engines. for the same 
perform:1ncc. and les, fuel. lt is not true 
"·here all these items are fixed on an 

cxistincr aircratt. 1 n fact. :1 new and . ,., . 
lighter sta rter may \\'ell cost much more 
tha n the original. This is not uncom ­
mon. The starter manufacturer that has 
made the remarkable weight saYing 
may well try and write off his heavy 
dnelopment charges by rugh selling 
prices. before he gets ou tpaced by a 
competitor in a rapidly chang ing field. 

the cost about four times. ]( our pres­
ent sub-sonic figh ters, cost us $1 m_illion 
each, and the RCAF has $300 million 
to spend on fighters, then we could 
expect to receive 300 of them from th e 

production lines. 

I ( the governmen t toes the line on 
defence spending and five years from 
now the sen ice st ill has $300 m ill ion 
for fighters, then. 011 Clifton's cr iteria, 
the RC.AJ ? could only expect to receive 
75 fighters of the super-son_ic variety for 
the same money. 

Old Against N ew: There is some 
indication that these figu res may be true 
for future high speed fighters. The cost 
per pou nd may only be up one-third, 
hu t the numbers of aircraft on the 

Right line may be do\\'n to one-,1uarter. 
But here again. "v;il ue" must be 
weighed. For "·hat good a re many. 
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slow, 1954 model fighters aga inst a fast, 
1960 atom ic bomber heading over the 
Canadian northland for the heart of 
Montreal or Toronto? 

T hus _in the broad picture of present 
and future aircraft, dollars and pounds 
need to be weighed 011 the scales of 
engineering possibilities and operational 

requ iremen ts. And eYen in the detailed 

picture the raw data from which the 
cost per pound has been sifted must be 

kept in mi nd. 

In the first place, the cost per pound 
figure is usually an a \·erage. It may be 
right for one company, and a way out 
for another. Soon after the last war, for 
example. three aircraft whose structure 
weights were in the order of 25,000 
pounds, were found to Yary from $8.00 
to $13.00 a pound-a 62 percent d iffer­
ence. Similarly on a wider range of 
transport aircraft, with structure 
weights from 13.000 pounds to 70.000 
pounds, the cost spread ran from $8 to 

$20: an eYen g reater percentage change. 

Eigh ty Per Cent: One of the major 
causes of th is d ifference is usually the 
particular production sta tus of the ai r­
planes chosen . J\s Henry F ord once 
dro,·e home to every car owner, the 
Ford car got cheaper as the production 
curve rose. After the last war P . J. 
Stanley. o f the U.K. College of Aero­
nautics, carefully screened all U.S., 
Briti sh . German and Japanese aircraft 
production statist ics. From this he con­
fi nm:d tha t modem aircraft folio \,. the 
production planner·s •·so~: Law." This 

law me rely states th:it each time you 
double the number o f aircraft produced. 

Rising Cost & W eight : On the new 
aircraft side, dollars and pounds can 
also present a misleading cost and value 
figu re. About two years ago A . N . Cl if­

ton. Assistant Chief Designer of 
Vickers - /\rmstrongs (Supermarinc) 
Ltd., showed the Royal Aeronautical 

Society that cost and weight of future 
supersonic fighters were r1 s111g as 

shown in f-igure I . 

YEA~ 

To rai~e the sea level Mach number 
of fighter5 from .80 at present to 1.20 
in the f11t 11rt· the: wcight c,f the a ircraft 
would inrrcasc alH•llt three time:, a11d 
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the manhours per aircraft is reduced 
to 80% of the previous figure. 

A simple calculation using the 80% 
law quickly confirms Henry Ford. It 
also shows that the l,000th aircraft will 
only cost, in manhours, about 10% of 
the cost of the first. (Figures 2 ) . E ven 
more startling dollar figures have been 
announced. As one report says, "' It is 
important to rerngnize the vast difft:r­
ence in cost between high and low 
production levels. Five hundred jet 
fighters, for example, could be built for 
only 22 times the cost of the fi rst two 
planes." 

So when pounds and dollars are re­
lated, the pounds will remain relatively 
fixed, while the dollars will descend as 
production swings into high gear. And 
any comparison can be erroneous unless 
the production state is similar. 

Inflationary Factors: While this is 
probably the largest variable in the 
dollars-pound baseline, there are num­
erous others that affect comparative 
analyses. [nflation has reaped its toll 
in Canada with the continual creep 
upward of the cost-index. Similarly in 
the U .S., the U.S. Navy, for example, 
discovered that inflation alone, between 
mid-1950 and mid-1951 cut their fixed 
budget so that the dollars bought 2,500 
less fighter aircraft than before. 

Labour costs have also risen steadily. 
The increased complexity, as reflected 
in the amount of the equipment carried 
in the aircraft, has demanded more 
skilled shop men at higher wages. Engi­
neering staffs too have increased about 
three times over pre-war levels. 

If these increased cost trends con­
tinue, aircraft dollars per pound based 
on old data, will no longer be useful­
except for the statisticians plotting the 
growth cur\'e. But one need not be 
alarmed over the rising curve, for the 
fu ture may not be as bad as the shape 
of the graph indicates. [n fac t, neglect­
ing inflation, there is some startling 
evidence on commercial aircra ft that 
we are actually getting more "value" 
for today's dollar than ever before; and 
the trend may even continue. 

To proYe it, James W. Barton, Chief 
Cost Accountant for the Boeing Air­
plane Company, recently compared for 
the Society of Automotive E ngineers, 
cost and miles-per-hour of 1933, 1939, 
:ind 1949 aircraft, and extended the 
curve to 1957. Contrary to many 
op1111ons, the graph swung down. 
(Figure 3). 

( Contirwed 0 11 page 55) 
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A New Home for [AE 
The big new electronics plant of 

Canadian Aviation Electronics Limi­
ted was officially opened June 16 by 
the Right Hon. C. D. Howe, Minister 
of Defence Production, thus mark­
ing a new high in the fortunes of 
this postwar prodigy. The new 
plant, located on Montreal's Cote 
de Liesse Road, cost S3,000,000 to 
build and equip. 

CAE's operations are of a compli­
cated and diversified nature, de ­
manding the ultimate in fast. smooth 
changes from one type of operation 
to another. The new plant, there­
fore, includes many unique fea­
tures which will make such changes 
possible. 

CAE's activities include the 

CAE PRES. K. R. PATRICK 

manufacture of such production-run 
items as oscilloscopes, scintillo­
meters, and moisture meters. in ad­
dition to custom-built radio and 
communications equipment. Custom 
engineering jobs embrace such pro­
jects as an electronic CF-100 flight 
simulator, northern radar defence An unusual aspect of the plant 
installations, and many other de- layout is the location of the micro­
fence jobs involving electronics. wave research laboratory, which is 

Total area of the building is 130.- in a penthouse above the main 
000 square feet. At the front are office. 
business and executive offices while CAE. which started just seven 
around the other three s ides are years ago in the comer of a hangar 
engineering and drafting offices and at St. Hubert Airport. near Montreal, 
various shops and departments. with three employees. is now a na­

This leaves a central core of more tional organization employing 1.300 
than 52.000 square feet. completely and occupying 200,000 sq. ft. of 
surrounded by a 10 foot service floor space in four major Canadian 
aisle. The part of this area nearest cities. 
the front of the building has been Since its early days, CAE has fol­
assigned to the repair & overhaul lowed a policy of diversification. 
of electronic equipment. which is The first step in this direction was 
considered the most stable operation the acquisition of "CGS", a small 
in the plant. The working equip- company producing hydraulic and 
ment for this department has been pneumatic equipment. Later, the 
s tandardized and is more or less Halross Instrument Corp. of Winni­
permanent. peg was purchased. Now known 

Electric power requirements for as the Western Division of CAE, the 
the diversified program are many former Halross plant produces the 
and varied and are met by a 550 world famous "Scintillometer", and 
volt, three-phase supply throughout the CAE Moisture Mete r (for the 
the factory. From this central con- grain trade). Plans are now under 
venient source, suitable power for way for the production at Van­
any need can be tapped off by couver of the new Sonotone Nickel­
means of transformers. Cadmium storage battery. At Mont­

' 

Much of the work done by CAE real, in a separate plant, a "Con­
is of a classified nature. so that sumer Products Division", manufac­
some areas must be kept segre- tures Du Mont television sets. Re­
galed from others. Since some of cently, CAE purchased the Sonotone ~ .. 
this work is for short duration only, Company of Canada Ltd.. and is 
any partitions must be interchange- carrying on the production of Sono- ~ 
able and portable. tone hearing aids at Toronto. ~ 
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the 1111ss1011 ,k,pite marginal flyi ng 
weather anJ heavy anti-aircraft fi re 
with "courageous leadership :1nd out­
standi n1::; demonstratiun of pilot skill" . 

Lt.-Cdr. :VlacBrien joined the RCN 
in 1942 and <luring World War 1[ 

served in British and Australian war­
ships in the Pacific. He commenced 
fly ing traini ng in 1946, receiving his 
wings the following ye;ir. He later 
Aew with a Sea Fury fighte r squadron 
on board H :VICS Magnificent. T his 
was followed by ad,·anced courses in 
the U.K. and further fly ing with Cana­
dian naval fighter squadrons. 

He w,ts promoted to his present rank 
in Janu:1rv of this year and is currently 
sen·ing on the staff of the .-\ ss istant 
Chief of :-(a,·,tl Staff (Air) , at :-(av::il 
HQ in Ottawa . 

Airport Revenues 
A comparison between revenues and 

expendi tures at some of Canada·s major 
airports dur:ng the ISl53-54 t-iscal year 
w:1s given to Commons recently by 
Transport \ lin ister Lionel Che,·rier. 

_\,[ r. Chenier reported that at Can­
der. re,·enues of 52.787.000 were ex­
ceeded considerably by expenditures : 
at \Vi nnipeg, the revenue w::is $137,000 
and the expenditure. $74,000; :it T or-

-

M-37 
SHINES PLASTIC 

IN SECONDS! 
Removes oil, grime 
and fine scratches. 

For full particu/c:·s 
and prices write to: 

_SUPRASOL LIMITED 
P.O. BOX 90, STRATFORD, ONTARIO 
(A subsidiary of 0-Cedar of Canado, limited) 
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APPRECIATION: A ITA recently held 
a reception honoring A /V "M A. T. N. 
C o wley, retiring Do T Dir. of Air Ser­
vices (R). On t he industry' s behalf, 
A ITA Pre,. T. P. Fox (L) , presented a 
watch to A ; V M Cowley, wh o has bee n 
associated with administration of civil 
a viation in Canada since it began. He 
holds Transport Lie. 2, and has flown 
ove r 170 varie t ies of aircra ft. 

onto. the revenue was $335.000 and 
expenditure. $277.000: Don·al. revenue 
- $765,000, expendi ture-5800.000. 

The Minister also explained that a 
new runway costing o,·er ::i mill ion 
dollars was planned for Winnipeg. The 

(unds fur th1.; 1-irsl ,tagc had aln.:aJ y 
been allotteJ anJ the contract awarded . 
Other im provements plan ned for \,V in­
nipeg incl uded the installation of high 
in tensity approach lights costing 
$65,000, high intensi ty runway lights 
cos ting over $50,000, and establish­
ment of emergency power facil ities 
costing $40,000. 

DOLLARS AND POUNDS 

( Continued from pauc 27 I 

For military aircraft. of course, a 
similar assessment of value is infinitely 
more d ifficult since dollars ;ind pounds 
get entangled with the enemy's capa­
bilities. 

But the performance aspects of mili­
tary airpower must not be clouded by 
dolbrs and debates on the military 
budget. U.S. Admiral DeWitt Ramsey 
summed it up when he said, "So long 
as performance requirements continue 
to be raised- and the sights must be 
r::i ised constantly if we :ire to :ittain 
security in the world- we cannot ex­
pect to buy our ::ur power 111 ::iny kind 
of cut-rate bargain basement." 

STILL THE LARGEST RADIO STOCK OF: 
ARC-1 
ARC-3 
ARC-5 
APN-1 

ARN-5 
ARN-7 
ARN-8 
APN-9 

SCR-522 
SCR-274 
SCR-269 
RC-103 

RC-3 9 
RC-43 
ART-13 
RTA-1 B 
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15 East 40th St., LE 2-6 254 
Ne w York Cit y, N. Y. 
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ROD ENDS 
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