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AIRLINES SET TRAVEL AND SAFETY RECORD 
Aircraft Company 
Efforts Cut Costs 

A new one-piece magnesium cast
ing will eliminate 55 aluminum 
sampl ings and 1639 fasteners in con
ventional landing gear door con
stn1ction , resultii1g in estimated sav
ings of $1,060 per plane. 

This is just one example of how 
the aircraft industry ' and the mili
tary are cutting the costs of build
ing today's air power. This one 
proj ect will save enou gh on the first 
40 planes on which it is used to pay 
for the entire research program 
which developed it. 

The aircraft industry and the U. S. 
military constantly keep a critical 
eye open for new ways to manufac
ture airplanes at lower costs, which 
means more defensive air power per 
doll a r for the American taxpayer. 

Manufacturin g methods research 
proj ects by which the magnesium 
castin g door was developed is one 
way in which the costs of modern 
hi gh-speed jets are being reduced. 
These are research proj ects assigned 
to contractors by the military and 
a r e designed specifi cally toward de
veloping improved manufacturin g 
techniques and meth ods which will 
speed up production and eliminate 
costly processes. 

A r ecent survey by th e Air Mate
r iel Command shows that 47 com
panies, two government agencies and 

(See AIRCRAFT, page 4) 

low Targets Today 
T attfe On Pilot Error 

Gone are the days when fi ghter 
pilots had to make like Davy Crock: 
ett drawin g a bead on the " bar" 
when fi ri ng their aircraft guns. To
day's j et fi ghters and bom bers are 
eq ui pped with highl y complex fi re 
control systems th at do most of the 
j ob . 

But even these fir ing automatons 
need aerial practice to " zero-in" on 
th eir targets. In earlier air- to-air 
combat traini ng, a slow, cumber
some can vas "sock" was towed be
hind a tow plane. The pil ots would 
rnake passes at the "sock" and their 
a ccuracy was deter mi ned simply by 
counting the holes in the towed tar
uet. While thi s did much to im
~rove the pi~ ot:s ~arksmansh ip , it 
d id littl e to aid m Improving the fi re 
control systems. 

E ngineer s de igning the expensive 
(See TO W TARGET, page 4 ) 
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Top Specialists On 32 A. I. A. Committees 
Reduce Costs, Improve Plane Quality 

The nati on's ai rcra ft industry is 
constantly seekin g new ways to im
prove th e quality and at the same 
time cut th e cost of America's mili 
tary a ircraft. 

One major way in which the in
dustry tackles th e problems which 
ar.e of concern to all air craft manu
facturers is thro ugh high level com
mittees of the Aircra ft Industries 
Associat ion . 

These men spearh ead coo pera tive, 
industry·wide efforts in in vesti gat-

ing, stud ying and solving mutual 
manufac turi ng problems, increasing 
efficiency, eliminat ing costly du pli
ca tion of time and ex perience and 
fosterin g a free fl ow of information. 

Today, th ere are more than 1,200 
top a ircr aft executives in 32 highly 
specialized areas who serve on Al A 
committees, devoti ng tho usands of 
hours to common in du st ry problems. 

Thirty-nine presiden ts or chief 
executi ve offi cer s of major airfram e, 

(See SPECIALISTS, page 4) 

Air Travel Market 
To Soar in 1955 

The scheduled airlines of the 
United States in 1954, carryin g an 
all-time record of 34,131,000 pas
sengers, also established the best 
safety record in the history of airline 
travel. 

Durin g the 12-months beainnin " 
J anuary 1, through December 31~ 
1954, the airlines, on domestic and 
international routes, flew 34,131,000 
passengers more than 20,411,884,000 
passenger miles. 

Th e sch e dule d a irlines pro ve d th a t 
th e y a r e o n e of th e s a f e s t m e ans o f 

transportation in the world. Al
though there 'were 34,131 ,000 pas
sengers carried by these airlines 
there were only 16 passenger fatali: 
ties. This is the equivalent of flying 
1.3 billion passenger miles for each 
passenger fatality. 

The scheduled .airline passenger 
fatality rate 'vas .08 per cent for 
every 100 million passenger miles 
fl own. This is within .01 per cent of 
the fat ality rate recorded by the rail
roads with 21 passenger fatalities 
during 1954·. 

This tremendous achievement in 
providing safe transportation by the 
airlines' is highlighted by the recent 
disclosure of the American Auto
mobile Associati on that 36,300 
Americans lost their lives durin g 
1954 in automobiles and busses 
traveling the nation's highways and 
city streets. · 

Safe'ty Is No A ccicle11t 

Safety in airline travel is no acci
dent. Providing safety for the a ir 

· traveler· is the prime objective of the 
a irline and aircraft industries, and 
the government. 

Perhaps the most sa fety-conscious 
individuals in the nation, al ong 1vith 
a irlines opera tin g and maintenance 
personnel, are the thousands of engi
neer in th e aircra ft industry who 
are responsible for making the air
li ner one of the safest means of pub
li c transporta tion. Their efforts a re 
la rgely overlooked because the air 
lraveler sim ply knows tha t hi s safe
ty "is being looked after." 

Mechanical and technologica l ad
va nces in airline sa fety are not ap
parent to the passenger . They in
clude such developments as auto
mati c feathering the reversible pitch 
propeller , anti·skid braking, Leer
able nose-wheel, high-strength nylon 
cord tires, very high frequency 
(weath er proof) communications, 
omni·range nav igation, ground·con-

(See AIRLINES, page 3) 
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ALL MATERIAL MAY BE REPRODUCED-MATS OF ALL CHARTS 
ARE AVAILABLE FREE 

Quid Pro Quo 
The following Editorial Comment is quoted from the British publica

tion AVIATION REPORT. It appeared on ll February, 1955: 

"Any salesman who has tried competing with the British 
knows what an advantage it is to have the Government foreign 
office 'soiling its hands' with commerce. U.S. State Department 
men overseas are not actually rude to visiting American sales
men, but they literally couldn' t care less what they do, so long 
as they behave in the country. They will not lift a finger to 
help them sell U.S. merchandise. British Ambassadors can 
naturally sail through into high places while American sales
men are sitting outside waiting for (and hoping to get ) an 
interview. 

"Americans take this difference in Government outlook quite 
philosophically and they feel the best hope of doing business 
is to sell on technical merits. The policy is to try and get in 
at the highest level especially where sales deals have a political 
aspect to them, but to put the main efforts into selling the 
engineers who have to use the equipment. Britain's main em· 
phasis is placed at the high level political contact end, and 
technical merit in such talk is not mentioned, it being taken 
as read tha t products are comparable. 

"The reason British technique is so powerful is that major 
military or civil sales deals do involve the buying country mov· 
ing economically and technically closer to the seller, and the 
British are prepared to make all kinds of quid pro quo finance 
arrangements with a government willing to do this. It hils 
been shown in some cases that even if the British product were 
technically less effective than a competitor's, a favourable finance 
deal for a poor country would be enough to swing a decisive 
advantage. 

"Thus the most effective British aviation sales people are 
a small number of British leaders (and indeed one or two 
wives of those men) who take a vacation to a country and 
discuss informally long term credi t on a massive scale. An 
aviation deal then becomes an incidental part of such credit 
arran gements as can be fixed up between courses at a banquet." 

For the record, the American aircraft industry and its salesmen are 
proud that American aviation products are purchased by the free nations 
of the world on the basis of technical merit alone. 

It is the spirit of compe tition and free enterprise that has made this 
country the leader among nations. As a result of this competition within 
the aircraft industry for a be tter product-as well as in intern a tional 
sales- potential buyers know that "l\lade in America" means l[Uality and 
imagination. 

The American aircraft industry salesmen need no crutch to sell their 
merchandise. While American sa•lesm en have been eminently successful 
in their efforts as the record shows, obviously they would appreciate
and welcome-a . greater degree of inter est on the part of our govent
ment representatives at h om e and abroad. 

Despite the aids offered to the British Aircraft Industry in selling 
their wares, the aviation export records of both nations speak for them
selves. During 1954, Great Britain exported £56,050,323 pounds sterling 
($156,940,904 u.~.) in ?ircraft, engines, parts, e lectrical equipment, tires 
and instruments (mcludmg both military and civil sa les export) . 

During the first ten mouths of 19'54., (com1'le te year sales figures 
compiled by the U.S. Census Bureau not yet available ) United States 
aviation exp~r.ts am~lU~ted to $539,604·,000-neaTly thTee and one-half 
tintes the Bntrsh avwtron export fo r the entire year. 
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AMERICA'S FLEETOF ~ 
UTILITY AIRPLANEf 

FLEW MORE THAN , 
ONE BILLION 
PLANE': Ml LES IN 
1953, THE EQUIVALENT 
OF NEARLY 417,000 

FLIGHTS FROM ~EW 
YORK TO t.OS AN6ELES I 
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Enemies Are Red ... 
F riendlies Are Blue 

A new color radar system, capa
ble of distinguishing between friend
ly and enemy aircraft, is now under
going evaluation tests by the mili
tary services. 

The color radar can now indica te 
the position of unidentified aircraft 
in two colors (depending upon fli "ht 
altitude), over earth surfaces whlch 
appear in another color. 

The jet fighters and bombers 
needed to maintain U.S. a ir suprem
acy are becoming capable of such 
speeds that split second methods of 
identifying and tracking their posi
tions on radar can be vital to the 
national security. 

The military services beli eve that 
color may be th e answer to assist 
th e rada_r operation in "sortin g" the 
" blips" traced out on the radar 
screens. 

The new color radar indica tes air
craft as bright orange dots travelin" 
over chartreuse colored land area; 

The radar indica tes planes flyin g 
at high levels over the chartreuse 
]and areas in bright oran"e whil e 
those fl ying at lower altitudes show 
up with a more greenish hue. Cur
rent radars, now in operation, indi
cate ai rcraft only as colorless " blips" 
at any altitude. 

TYPE HA.RD.GLASS 

FbR T\.IBl:S, BUILT 
FUNc-nU·5-MILITARy A\RCRAF'r, 

ON UNFAI!...IN6L.Y 
AT HIGH AL.TITUDES FOR 
1000 1-lOURS Al-rt=MP
ERATURE5 OF 572° F. 

PLANE FACTS· 
• Commercial airline sales of 
one major aircraft company ex
ceeded in 1954· the value of all 
United States gold produced in 
1954·. Yet those sales represented 
on 12 per cent of that aircraft 
manufacturer's total Business for 
the year. 

• Each swept-back wing of one 
of this nation's latesL jet bomb
ers contains 14,698 bolts and 
rivets. 

• One Air Force flying tanker 
squadron transferred more avia
tion gas (563,273 gallons) in six
teen flyin g days of aerial r efuel
ing opera tions than the average 
automobile service station would 
pump in three years. The same 
squadron has delivered 6,000,000 
gallons of aviation fuel in aerial 
refuelin g operations to USAF 
bombers and fight er s durin g th e 
last four years. 

• A new military ai r transport 
plane, which the United States 
Air Force classes as a "medium 
combat transport," has a clear 
cargo compar tment longer and 
wider than a st:andaTd railroad 
freight car. It can carry a 20-ton 
payload and its engines develop 
enough horsepower to pull four 
40-car railroad trains. 

1----------·----' 
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Airlines Set Highest Air Travel And 
Best Safety Rec~rd In History 

(Continued from page 1) 
trolled-approach instrument landing 
systems, thermal anti-icing systems, 
evolutionary improvement of en
gines, cockpit standardization, im
proved exterior lighting, fire detec
tion and extenguishing systems, non
flammable hydraulic fluid, fire resist
ant materials, and a host of others. 

The government actively became 
involved in airline safety in 1918. 
At that time the· Post Office Depart
ment maintained its own Air Traf-

· fic Control System and began in
stallation of radio ranges and other 
navigational aids now known as the 
"common system." Today, this sys
tem has been expanded into a co
ordinated "Federal Airways System 
of Air Navigation and Traffic Con
trol." The Federal Airways system 
controls more than 100,000 miles of 
air space. It has more than 10,000 
engineers and airways operation 
specialists operating a vast nation
wide electronic network on a 24-
hour a day basis guarding the air · 
traveler's safety. 

The net result of this combined 
and intensive approach to providing 
unequalled safety in air travel by 
industry, government and the air
lines is evidenced by the 1954 air
line safety record. 

Air Travel I ncreasing 

In 1953, the latest year for which 
complete transportation . statistics 
(other than airline) are available, 
the airlines flew 14,700,000,000 pas
senger. miles, while comparable pull
man travel amounted to only 8,200,. 
000,000 passenger miles. In that 
same year, more than 60 per cent of 
all persons entering or departing 
from the United States traveled by 
airlines. United States international 
airlines carried 1,714,618 passengers, 
and ocean voyaging steamships car
ried 1,112,117 passengers. 

Based on current trends, estimates 
are that U. S. airlines by 1965 will 
be carrying well over 87 million 
passengers-more than half the pres
ent population of the United States. 

brings a gross revenue of $2,314.00 
to the Department. Of that amount 
$134.66 is paid to the airlines; the 
balance, 94.2 per cent, is retained by 
the Post Office to pay for its oper
a ting ground expenses. 

Military A ir Travel 
The Defense Department, respon

sible for the mass movement of per
sonnel, is probably more conscious 
of efficiency and economy than any 
other " business" in the world. Prior 
to 1949, only two per cent of the 
military establishment's official group 
movements of 15 or more individuals 
traveled by air. Today, more than 
half of all military group move
ments, in that quantity, are made 
by the airlines. . 

For example, in 1953, the sched
uled airlines handled more than 
818,000 military passengers. The 
fast movement of these officers and 
men saved the government 22,054,-
325 man hours, representing a man
power saving of approximately 8,797 
men working 48 hours per week for 
an entire year. This is the equiva
lent to the productive time of more 
than one-half of an Army division . 
In terms of the base pay of an Army 
private, in productive time alone, the 
savings to the military would amount 
to $2,407,000. 

The largest scheduled airline 
movement of military personnel to 
date involved over 3,000 men. Trans
continental air movements of 650 or 
more men are routine to the sched
ul ed airlines. 

Airline Costs Rise, Fa res Drop 
Despite the spiraling upward costs 

of operation, travel fares continue 
to decrease. In 1938, a scheduled 
airline passenger traveled at 5.2 
cents per passenger mile, but he can 
now travel at 4.1 cents per passenger 
mile. This saving to the traveling 
American public has been achieved 
despite a 90 per cent increase in 
the ueneral consumer price level 
since "'then. In addition, the vast im
provement of service, comfort and 
safety is virtually incomparable. 

A typical manufacturer of modern military jet air

craft reports that 55 per cent of its subcontractor 
and supplier dollars were spent with small business 

concerns in 1954. 

' P L A NES ' AI R C R AFT INDU ST R IES A SSOC IATI ON 

The "New Look" in Utility Aircraft 
Means More Comfort, Safety 

The "new look" in today's light 
airplanes-sleek, reliable one to five 
passenger aircraft-means safe and 
comfortable transportation for an 
ori uinal outlay that is the equivalent 
to ; bout one half the price of planes 
before the last World War. 

A comparison of the aerodynami
cally smooth 1955 models and a 
popular pre-World War II model 
shows that the modern businessman
pilot can fly just as far on a fourth 
less fuel with a lighter airplane that 
requires less horsepower for opera
tion. 

A typical pre-World War II air
plane cost $11,785 at that time. Ex
pressed in terms of today's dollar 
value, this plane would cost approxi
mately $23,570. However, the equiv
alent plane rolling off the produc
tion lines now costs only $12,950 and 

includes many fea tures found only 
on commercial airliner just a short 
while back. 

Tlie earlier model plane, some of 
which are still flying today, incor
porated many of the advances of its 
day. Its present counterp~rt, how
ever, is all metal constructiOn , com
pared with the outmoded steel tuq
ing and fabric, has cleaner lines 
and is much faster and safer. 

In addition, it is a much more 
comfortable plane. It is easier to 
fly, much easier to maintain and al
though it has additional speed it 
needs shorter runways for takeoffs 
and landings. 

Similar studies also disclose that 
there will he an accompanying in
crease in mail and cargo between 
now and 1965 when the airlines are 
expected to be carrying around 229,-
000,000 ton-miles of mail (1_38 per 
cent over 1953) and approximately 
581,100,000 ton-miles of cargo P24 
per cent over 1953)-

"TIME IN ITS FLIGHT 
, 

Whereas pre-WW II utility air
craft were almost 100 per cent single 
engine planes, today's models can 
be bought with as many as four en
gines. The larger models offer all 
the features and comfort of the most 
modern airliners. Many of them, 
which have been converted to ex
ecutive type aircraft, offer all the 
reliance and, frequently, more com
fortable accommodations than can 
be found on the finest overseas trans
ports. 

Air Mail Cheaper, Faster 

Since October of 1953, the sched
uled a irlines have been conducting 
an experiment _for _the ~os~ O~ce 
Department wh1ch IS brmgmg Im
proved service to th e public and at 
the same time reducing the Depart
ment defi sit. The ~irlin es_ are car
r yin g first class mad by an on sev-

·al routes-at first class postal rates 
ei 'll . h - when air movement w1 g1ve t e 
fa stest service. . . 

For example, the a1rlme run be
tween New York and Chicago alone 
is r ealizin g r evenues for the Post 
Office Depar tment, after payment to 
the ai rlines, of more than $2,000 p~r 
ton of ma il flown. One ton of J:?a1l 
moved between the two pomts 

'P 

U. 5. AIR POWER CLIMBS 

It took flghltr a ircraft a n hour to climb to 6,000 futln 
Worid War 1. Somo of toJoy'• powerful Jet flghtorJ can 
NJa ch 10,000 foot In leu thCJn two mlnulo1 . . ' Th o 
/ncrocnlngly offi cia nt jot ong lnu monfactured by 
Amorita'• oi rcr~:~ff ln du1lry oro tho producll of yean 
ot ro1oorch and dovolo pman t. 

News travels rapidly. But if 
news is to keep abreast of the 
progress in aircraft perfo~mance, 
It's got to become supersomc. · 

On January 25, 1955, one of this 
nation's latest j et fighters climbed 
to 10,000 feet, from a standing 
ground start, in 83 seconds-con
siderably less than two minutes. 

This fa ct was charted and rushed 
to press (see char t). In the span 
of time between press and issue 
date, February 21, that remarkable 
record was shattered three more 
times by fi ghter-interceptors of 
three aircraft manufacturers. 

Hoping that the ink on these 
pages has time to dry before an
other climb-to-altitude record is 
set, PLA NES reports that the latest 
unofficial climb r ecord to 10,000 
feet, from a standing ground start, 
is 56 seconds-fo ur seconds less 
than one min ute ! 

Some of them fly regular weekly 
schedules to far away bases halfway 
around the world while many are 
used within the country to trans
port busy executives and high pri
ority cargo on a minute's notice. 

Latest Civil Aeronautics Adminis
tration figures show that 35,070 
utility planes of all types are cur
rently being fl own in business enter
pri ses. In 1952, the latest figures 
recorded, these planes fl ew approxi 
mately 8.2 million hours. 

To meet the demand for the light
er utility planes which are used 
principally for busi1~ ess, indus~ri~l 
and agricultural flymg, Amen ca s 
aircraft manufacturers expect to 
produce close to 3,500 -planes in 
1955. 
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Specialists On 32 Committees To 
Reduce Costs, Improve Quality 

(Continued from page l) 

engine and component manu£ t h . ac ur-
ers serCe on _

1
t ~ AAircraft Manufac-

~drers ombci d hiA. Eleven pres
lhentUs ?l~ oAa~ 

1
c airmen serve on 

t e t1 1ty 1rp ane Council d 
. I h' , an e1g 1t company . c 1ef executives 

serve on th~ H~hcopter Council. 
StandardiZatiOn of a simple bolt 

as a1 redsu~t of o_ne group's efforts has 
resu te m savmgs exceedinu a ·1 
1. d ll . 0 mi -wn o ars a year m aircraft manu-
fa cture. 

Ideas for the uses of new dh _ . d 1 . a e 
s1ves a~ P ashes has resulted in 
the savmgs of thousands of man
hours If effor~. ahnd have made mod
ern p anes 1g ter and touul 
Eve~ rnefthods of conservation ,"' ~:}: 
val?mg 0 . ware materials . and pack
agmg_ umts or shipment have been 
coordmated among companie d 
have resulted in additional s an 
duction formulas. cost re-

The men who serve h on t ese in--
Aircraft Company 
Efforts Cut Costs 

(Continued from page 1) 

one college . are presently workin 
on or have JUst completed work 0~ 90 of these research proj ects. 

These contractors are typical busi
nesses, s~me large, some small, but 
~e pre~entmg _a cross-section of Amer
Ican mdustnal strength. Not onl 
are they contributing to cost- d Y 
. · h d f re uc-
t~on m t e 'be e~se program, but 
~ e) rre fohtn utmg to the economic 
. ea t ~. oh t he 50 cities in 17 states 
m w Ic t ey are located Th 
span the nation from New· H ey 
shire to California and fro aWmp
consin to Texas. m IS-

The projects which these 
· h dl' com-pam:s . are than mg ran ge from de-

termi~mg _e pot~ntial and extended 
use o castm gs m airplane 
f t t d . . manu-ac ure o re- es1gmn a a J. et . 

d th . "' engme to r e uce e requuements fo . . 
cal material. r cnti-

Typical of the savin us b . d 
- - veloped through th e~e ;~n g eh-

projects: searc 

• Tow _targets fabri cated of fiber 
glass remforced plastic l . 
will save an estimated 60 oogmmates 
of aluminum per montl; b pounds 
current }'rocurement. ased on 

• Development of high-volum 
d . f l . e prouctwn o p ast1 c droppable f 1 
t~nks will save ~50 per tank in ad~~ 
tJOn ~o conservmg many pounds of 
a lummum ; 
• Development of high-volu me pro. 
ducti on of certain Klystron tubes, 
result in g in improved qu 11 lity and a 
cost r edu ction from $7,500 each to 
$2,500 ; 
• Designing, developi ng and con
structing an exha ust machine for 
electron receiving tubes, represent
in u a potential yearly savings of 
$14·,250,000 ; 
• Developing a process for pro
ducing hollow forged par.ts. Red~c
t ion of up to 60 per cent _m mater.Ial 

sed and 50 per cent m machme 
u . . d 
t ime anticipate . 

dustry commitees represent 38 man· 
ufacturers of aircraft, aircraft en
"ines and airframes and 55 manu
facturers of accessories, parts and 
materials. 

Typical of these committees and 
the problems to which they are as
signed is the "Aircraft Technical 
Committee " whose members are 
concerned 'with the research, engi
neerin " design, development, con
structi~n, testing and operatin_g safe
ty of both civil and military a1~craft. 

This committee places particular 
emphasis on representation of co
ordinated industry views r egarding 
design producibility, Government re
search policies, possible consolida
tion of Government regulations and 
methods of preventing duplication 
in technical data requirements. 

Another is the "Aircraft Research 
and Testing Committee," dealing 
with problems of technical develop
ment offering possibilities for co
operative endeavor in applied re
search and testing. 

The emphasis of this committee is 
placed on elimination of undesir
able duplication of effort in company 
laboratories through providing a 
means for exchange of technical 
data among aircraft companies and 
through cooperative testin g of new 
structures, new materials and new 
processes. . 

A fur ther example is the "Noise 
Control Committee" which is con
cerned with sound-control problems, 
particularly engineering aspects of. 
noise problems related to the manu
facture, testing and operating of 
such products as jet engines, after
burners, rockets and propellers. 

It works on problems incident to 
the control and suppression of noise 
affectin g plant personnel , as well as 
noise affecting areas external to the 
plants and engages in cooperative 
effort; in this field with other in
terested a~iation agencies. 

Tow Targets Today 
Tattle On Pilot Error 

(Continu ed /rom page l) 

and highly complex fire control sys
tems of current producti on fi ghters 
and bombers have to know the faults 
of individual fir e-control s. Because 
the system is unable to "speak f?r 
itself" the j ob of tattling on an air- , 
craft pilot's fire control has been 
turn ed over to the tow target. 

With the installation of many in
genious electronic devices, three di
mensional streamlined targets towed 
at hi gh subsonic speeds not only re
cord the " hits" but record the 
" misses." Th ro ugh electronic tele
metering, one target system is able 
to listen for the misses, measure the 
distance of th e miss, the angle of the 
miss, record it, and transmit the 
data to armament en"ineers on the 
ground . 

0 

In this way the fire-control engi
neer can tell why hi s "speechless" 
fire control system is errin g and 
make the necessnry "zeroing-in" 
modifi cations. 

AIRCRAFT POWER . PLANTS 

FUEL 8< AIR ~~ J EXH AUST THRUST 

' ·~J~ INTAKE -~tJ~ TURBINE 

. I \ijJJ ~I i! i :• -
~· )\ l ~ ~ :~7::-:.::~=~An 

. ed ·with fuel and forced 
PISTON: Ai_r is d rawn into the ca_rb~reto r , m~ixture and the resulting 
into the cyl1nder. The sparkplug 1gmles the 1 turns a crankshaft 

· f L · 1 TL movemen explosion orces tne puton o move. ne . T ain still more horse· 
to which the propeller is fixed . COMPOUND. h 0 ~I gasses. A turbine 
power, engineers decided to ulil ize waste ex d 01~ the shaft, thus help
wheel is placed in the exhaust path and geare ller. 
ing Jhe piston in i@ job of rotating the prop• 

INJECTOR 
GEARS 

N cHAMBER 
coMBusTJO 

TURBOPROP: Air enters th~ compressor unit, comprised of a series of 
fans mounted on a shaft. The fans co.mpress the air, forcing it into com
bustion chambers. The air is mixed With fuel and ignited. The resulting, 
greatly expanded gasses are forced through a turbine fan wheel caus
ing it and the shaft to which -if is attached l_o revolve . The propeller, 
attached to this same shaft, through a reducllon geo ~ system, ~evolves 

I 1 TL L d fter ·passing throug~ the turb1ne, are 
more sow y. ne neale gasses, a ward to ive added thrust 
farced through a narrowed exhaust cone rear g 
power. 

coMeusTJON 
COMPRESSOR+ ~ . E:XHAUST 

.,. mTAK<~~ ~HRUST 
TURBOJET: Air enters the compressor unit, <om . 
mounted on a single shaft These blades comp Pnsed of series of fans 
and smaller space th . eJ·ect it into ca 111 b re~s the ai,r into a smaller 

, en un,on h b h · 
is mixed with fuel and ignited. The heated 90s c am ers w ere '' 

1 bine wheel d 1 through the la ' l ses are forced through 
a ur an ou h 1 cone. The turbine wheel, 
rnounted on t~e sarne shaft. as t e cornpressor fans, causes the fans 
to turn, . pumping more oir ,,nto the ~ombustion chamber and through 
the turbine . . The .expanded gases, ,ele<led out through the narrowed 
tail cone, ~lve the engine "th~,ust P~Wer . ·Engines gain additional 
thrust by USing an "afterburner. In thu system, after passing through 
the turbine, the exhaust gasses ore re- ignited, further expanded and 
ejected more forcibly. The term "dueled fan lurbojeJ" refers to a 
syslem whereby some of the air in the compressor is dueled around the 
combustion chamber and is ejected rearward lhrough a nozzle sur
rounding the tail cone. 

FUEL INJECTORS~ COMBUSTI~l 
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RAM-JET: This e ngi~ e has . no movin g parts a~d therefor" is !he 
sim lest' type jel engme. A1r is compressed as 11 ~nl~r~ the en~tne 
bec~use of the physical shape of the air inlet. Fuel " 1n1ected, m1xed 
with the ai r, ignited and the greally expan_ded gaS5es are forced 
out rearwa rd. The ram-jet must be given asmtance lo star! because 
it will only wo rk at high speed. 
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PULSE-JET: Unl ike other jets, this engine ope rales on a pulsating, 
rather than continuous, intake of air. Simila r in desig n to th e ram-jet, 
it has an added feature of shutter like air inlet valves . Air is com
pressed a s it enters the engine and is ignited. Expansion of ig nited 
.gasses force th e valves to shut th e gasses are eiecled rearward creat-
Ing I ' Th' h 
valv ow Pressure in the combustion chamber. 15 causes t e intake 

es to ·reopen. 
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~ ..... , .... ~+- - ~ 

. ~(OxvG~ ~ THRUST 

ROCkET· I t · t h · h' h to 0 e • n ernal combustion engines req u•re a ~os.~ ere 1n w tc 
for P ra~e . . "!'he rocket does. not. This engi~e ~uppltes •ts. own oxygen 
. fu el sgn1t1 on. The explos1ve ejection of 1gn ated fu el gsves a rocket 
1ls th ru st power . 
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