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AR7AS SECRE WEAPON
Bug hunting .. . failure testing ... safety factors pencil is our "secret weapon." For true reli-
... flight testing-none of these traditional reli- ability must originate at the design stage-and
ability concepts is sufficient to insure maximum then be implemented by a full-scale quality
performance of missile guidance systems. control and reliability program. ARMA . . .

Garden City, N. Y. A division of American
We use them all at Arma-but the designer's Bosch Arna Corporation. 4921

AMERJCAN BOSC/flAMA CORPORETOAV



IInU c thruIg LIthe ky at super oni peed Boeing s 3oar cIM-99
interceptor missile is equipped with an electronic guidance system that
keeps it on an interception course with the target.

Newest weaponfor America's defense-

the Boeing Bomare
interceptor missile

An advanced weapon is being added to
the defense arsenal of the nation. The
Bomarc 1M-99-designed, developed and
now being produced by Boeing for the
Air Force-is a supersonic missile capa.
ble of operating at extreme altitudes.

Bomarc will greatly extend the reach of
America's defenses. Superior range en-
ibles this missile to shoot down enemy

aircraft while still over areas well away
from vital targets. Bomare is an "area"
defense weapon as contrasted to short-
range anti-aircraft missiles, which are

point" defense weapons.

In addition to the missile itself, Boeing
has responsibility for the complete
Homarc weapon system, including
launching means, bases, supplies, con-
munications and electronic guidance.
Homarc will be operated by the Air
Defense Command.

LEFT. A Boeing Bomarc in firing positio
a The missile is launched vertically by a1

1 id fuel rocket motor. When suitable sp-
is reached, the rocket cuts out and t,
ranjet engines take over to pro ide pons
frSuperso-nic cruisze npeeds'.
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NAVY

'um total: 27 years. With many firsts along the way. The first military
lane with retractable landing gear. The first carrier-based aircraft
ith folding wings. First swept-wing jets on operational service with carrier
quadrons. First in the air with area-rule (coke bottle) fuselage for
ghters. The first aircraft capable of performing the complete search-attack
ission against subs. First in amphibians with the production of more such

.aft than the rest of the world combined. First with two-place transonic
t fighter-trainers.

m total: more than 24,000 planes. Ready in quantity when needed.
minimum cost to our government. And backed by unexcelled operational
d maintenance field support throughout the world. Small wonder

rumman products have been in uninterrupted service every day

EXERIENC
Bethpage * Long Island* New York

Air Superiority Fighters*Anti-submarir.:a.
Air Transports.Nuclear ResearchAerord

et~CajRseyK



B.F.Goodrich answers
de-icing problems 3 ways

1. METAL-CLAD DE-ICERS-Lightweight N / TE R-AL

B.F.Goodrich metal-clad De-Icers, as used on Boeings
KC-135 stabilizers, are highly resistant to abrasion and
erosion from rain and hail. Ribbon-type electrical heating 1 c RtOPI E-

elements are sandwiched between layers of resin-impreg- ' " *OD

nated glass fabric, topped by an exterior skin of stainless 7 *
steel or other specified metal. Pre-shaped to the contour of
the airfoil's leading edge, this De-Icer is attached with an *v 4CE D

adhesive bond.

* 2. HEATED RUBBERB.F.Goodrich electrically

bbe( roerheated rubber is a lightweight method of supplying heat for

7oiessoot w ice control in localized areas such as air intakes, cowls, pro-
jbr, ?enCen9 peller blades and spinners. Typical applications-Lockheed's

r ee,609 Constellations and C-130. Heating elements arranged for

,e,,e rniorcinrAP proper heat pattern are sandwiched between thin, flexible

oor1 ov SY jon avwerc bersheets of rubber to fit complex curves or flat surfaces. Power
density can be as high as 40 watts psi-overall thickness as
small as .030".

3. PNEUMATIC DE-ICERS-B.F.Goodrich
Pneumatic De-Icers offer the best method of ice removal - -m

for large areas. Small, rubber-reinforced fabric tubes, built
in line with the air stream, inflate and deflate to snap off
ice. This chordwise tube arrangement used on planes such
as Lockheed's Super-Constellation series and the Grumman
Albatross, smooths the flow of air over airfoil surfaces dur-
ing the brief inflation period. This type of De-Icer is also
being used on radomes because its pneumatic operation
offers minimum interference with the radar signal.

For answers to your own specific ice problems, contact -

Tires* Wheels* Brakes* De-Icers* Inflatable

B.F.Goodrich Aviation Products seals* Fuel cells * Heated Rubber*Pressure
Sealing Zippers * Rivnuts * Avtrim * Adhesives*

a division of The B. F. Goodrich Company, Akron, Ohio Hose and rubber accessories
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Mendsye-Pacifei
Pacific Division of Bendix Aviation Corporation has two decades of

knowhow under its belt. During the first year of its existence Bendlix-Pacific

was proud to supply its equipment to three aircraft companies. Now, in

1957, Bendix-Pacific hydraulic, electronic or electro-mechanical com-

ponents and systems are specified by all major U. S. aircraft companies

and are in service on every modern airliner, on all different types of

military planes and on the large majority of missiles and pilotless aircraft.

Bendix-Pacific has earned this leadership through twenty years of pro-

gressing achievements. Its latest developments in advanced systems

are proof of the diversity and flexibility of Bendlix-Pacific engineering.
The results can be measured in greater performance for you.

BENDIX PACIFIC DIVISION
Bendlix Aviation Corporation North Hollywood, California

20 YEARS 14 YEARS 20 YEARS

nairborne hydraulics in airborne electro-rnechanics in airborne electron a

11 YEARS _L10 VEARS

in Sonar in missile guidance

Ilk,.

*-It-



A NEW CONCEPT FOR USAF TRAINING

Cessna's T-37 now in operation
fits the new concept in USAF training:
an easier transition into jets
for Air Force Cadets.
Side-by-side seating,
combat flight characteristics
with handling ease
result in substantial
training savings.
CESSNA AIRCRAFT CO., WICHITA, KANSAS

Be an Aviation Cadet.
Inquire todaU about
the future your Air Force offer



JET BLASTS \__ _eroquip
LET'S HAVE YOUR JET BLAST Engineering Notes
In -Jet Blasts" ous (an sounI off on any subject you want. We'll pay a
mininnn of $10 for each "Jet Blast" used. All letters must be signed The advertisement at the
but ie'// withhold names on request. Keep letters under 500 words. "Jet right reveals a new con-
B/asts" from srrice personnel do not necessarily report official policy. struction for high pressure

hose of Teflon. Naturally
there is a reason for going
to this type of construction
and I'll try to show here
why we did it.

We Can'tAlBeaGenerals easuringstick for evalu-ating high pressure hose is the impulse test. In this
test, the hose line is subjected to hydraulic impulsepressure varying from 0 pressure to 3000 psi..Was there ever an individual who the same old story with the man who with asurge peak pressure which reaches4500

was completely satisfied with the situ- had met the board many times. He psi. The pressure curve shape isshown below
ation life had dealt him? There may simply did not have the qualifications
be persons who appear to be content for promotion, and wvhat's more, he
with their lot but if it were possible would probably never qualify. But you 3000 S1
to see deep down within them one cannot tell an individual point-blank
would find a longing for something that he doesn't have what it takes to Rate of pressure
greater, perhaps a more lucrative po- be a master sergeant or a captain. That less thans200 000sition. The minister, although a servant would be one sure way to ruin what !15 MINUTE u, pstchnAero-
of God, longs for greater sincerity capabilities the individual already pos- A hoselineisconsidered adequateifit willwith-
toward his God. Others want greater sesses. It is one sure way to chase tand o ,000 cycles or applications of thisposition in life, desire the power to away any initiative he might have, pressure curve,and inthe caseofhoseofTeflon,
control others. But for most people and it certainly would break his spirit the fluid in the hose and the ambient air surround-
this achievement of complete satisfac- for future value to the Air Force. ing it must be held at 400' F.
tion of self is never accomplished. Manv officers I have known have We began this development by building and

During mv fifteen years commis- remarked that in a certain number of testing hosesusingconventionaltwo-wire braidedreinforcement around the inner tube of Teflon. Insioned service in the Air Force I have years they intend to be colonels. These the -4size,twowirebraids provedtobeadequate
seen many of In contemporaries climb certainl\ are noble, ambitious desires, reinforcement to withstand the impulse test, each
the ladder to colonel while I have re- but practically all of these officers lie time samples were tested.
mained a major. At first the situation in the so-called "hump" areas and fully in the -6 size, we tested many constructions of
vorried me and I even considered realize that in the not-too-distant fu- two-wire braided hose of Teflon. We explored

leaving the Air Force for something ture promotions to the grade of lieu- .011"to .015" diameter. We also explored the
better. Something better? What is tenant colonel and colonel will be use of carbon steel wire for the inner braid using
better than the Air Force? Where can almost things of the past. There simply various wire sizes. Twelve separate impulse tests
a man have greater prestige? Every- will not be enough room at the top to involving hundreds ofsamples were necessary to
\vhere men gripe about their wages, accommodate all of us. What, then, is or more samples failed before completing thethe small amount of pay the\ draw the solution? There is one, but promo- 100,000 cycles of impulse. Our experience with
each month. Civilians, airmen, and, if tion and monetary advancement are the -8 size paralleled that with the -6 size.
it means anything, colonels gripe, too. not the answer. The answer lies in The failures always begin with the inner braid.
If the truth \vere actually known, I one's self. The answer is in man'sini- Here, individual wires break at the crossoverswhich are formed when wires are first broughtexpect a few generals aren't too happy vidual mind if he will but consider it whdithen under other wires in braiding. As
about their pay scale either, yet they, and heed the gains it has to offer. I am soon as asufficient number ofthe individual wires
in ost cases, keep such matters to not advocating that man cease to con- break, the hose bursts during the test.
themselves. sider promotion as the reason for his The obvious solution to this problem was to

A colonel once told me that when remaining in the Air Force but to eliminate the crossovers of braiding by substi-
hewasalieutenant coloselhelooked considertheadv'antageshenowhas. tuting the two spiral wire wraps for the innerlie as alietenat clone It( loked onsder he avanageslienow as.braid. This required new machinery and techniques,forward to the day he would make therewardforachievementwhichhas butwenowproducete hiosesuccessfully.
full colonel because his money matters already been cast hiswa'. Wehave nowfinishedsix separateimpulsetests
would be solved. But after he had We can't all be generalsand colonels successfully on the-6 and -8 sizes. The samples
been promoted ie found that he could and master sergeants. As a matter of tested have included both carbon steel wire and
barely live ot that pay and was look- fact, we can't all belong to the Air stainlesssteel wire for the spiral wraps andboth
ing forwarC to e day when thev would Force. Consider the number of indi- wirespassedthe100,000cycleseverytime.
be a brigadier general. Here is a typi- viduals who would like to qualify for Work on this project has convinced me that it isatl- vculwovuclktqaiyo impossible to build a braided hose size -6 andcal example of one who could not enlistment but haven't the qualifica- larger which willwithstand thisimpulse test everyadjust to the scale in which he was tions. Consider the men who would time the hose might be subjected to the test.
placed, attend an Officer Candidate School or In our tests of the -6 size we did have two successful

I have sat on promotion boards the Air Force Academy but for the tests of braided hose, but when these were
vhere technical sergeants were inter- rigid qualifications required for enroll- retested the samples failed, so you can't judge by
viewed as to their qualifications for ment. Consider that many who are one testalone.
promotion to master sergeant. Invari- selected are not retained. Thespiralconstructionprovidesthebesthighpres-

sure hose available today. It can be used at theably there were individuals w-o had The Air Force does not deliberately sme bendradiias equivalent two-wire braidedmet the board many times only to give fail to promote a man. The individual hose, and compares nearly exactly in weight and
wa' to some bright young capable usually makes his own bed, so to size.
teciical sergeant who simply over- speak, and he must lie in it. If we
flowed with all of the necessary quali- were to a.nalvze ourselves we might
fications for promolion. It was always (Continued oiplgc 12) VICE RORSIDECO RIN

10 AIR FORCE Magazine * November 1957



Stainless stee wire is closely wrapped at
a precise angle to form a smooth rein-
forcement layer. This prevents brinelling
of the tube, eliminates wire stress con-
centration common in braided reiforce
ment and provides optimum strength
and flexibility. Outercoveris ainless
steel wire braid. Tube of Teflon is
distinctive Aeroquip red.

Specify Aeroquip 677 Hose of TEFLON and Reusable
super gent Fittings for 3000 psi. Systems

GET ALL THESE IMPORTANT ADVANTAGES:

Hose Strength that lasts and lasts! The secret is in the hose construc-

tion perfected by Aeroquip . .. multiple spiral wrap reinforcement

that resists impulse fatigue and prolongs the life of the hose line.

Reusable "super qim" Fittings that cut costs! Fittings are often

the most expensive part of a hose line, well worth saving when

engineering or production changes call for fluid line alterations.

With s"uper rm" Fittings you save ALL, not part, of the fittings.

Hose line assembly and disassembly is quick and easy, using

ordinary bench tools.

High performance, high temperature hose lines of Teflon especially

designed for 3000 psi. aircraft systems by the leading producer of

hose lines for aircraft applications. Mail the coupon below for

complete information.

Leakproof, too! This cutaway view shows how Aeroquip sop mI Aeroquip Corporation, Jackson, Michigan
Leleproof, oWestern Division, Burbank, California
Fittings protect against leakage at all pressures: (1) a metal-to-metal Aeroquip (Canada) Ltd., Toronto 10, Ontario
line seal; (2) a lip seal formed by the tube of Teflon seated, but not

compressed, between the nipple and sleeve. Compression of wire
reinforcement (3) assures positive grip and lasting protection against
ftting blow-oft.

*DuPont trade nme for its tetrafluoroethylene resin. 6&eO q up
siuper mem" is on Aeroquip Trademark. uro q u

r----- ------ -t---- ---------------- ---Ar AF-10

Aeroquip Corporation, Jackson, Michigan Nume

Gentlemen: 1 Title

Please send me engineering bulletin AEB-16 Company

with complete information on Aeroquip 677 Address
Hose of Teflon and "super qem" Fittings. City z--.- Zone__State

------- ------------------------------------------------ -- -- -- -- -------- -- -- -- -



JET BLASTS CONTINUED

find that we had made no attempt
during the past two or three years to
improve ourselves mentally or physi-
cally. Perhaps we have slipped into an
attitude of reticence, or perhaps we
have adopted the idea that "if they
don't promote us to hell with them."
Common sense tells us that such rea-
soning is fallacious and unreasonable
and we can hope to gain absolutely
nothing as a result of it. If we adopt
that attitude toward the Air Force be-
cause we are not promoted, and if we
leave the service in search of some-

Efficient Time Saving Transport thing better (unless the one-in-a-mil-
lion job turns up, and that's doubtful

for Shippers of Aircraft, insofar as the average individual is
concerned), we are apt to carry the

Aircraft Engines, Missiles same attitude to the new job. The next
boss might not be solenient if he dis-and (omponent Parts covers that feelingwNithin us.

For the average individual, advance- I
, ment comes faster in the Air Force

and the other armed services than in
any other salaried business or profes-
sin. His salary, even for ahbasic air-
manl,is hard to equal onlthe outside
when one takes into consideration the

Direct ONE Line Delivery fringe benefits (\we still have a few)
and retirement pay. In plain words, aCOASTtoCOAST man could do a hell of a lot worse on

Now you can be assured of speedy a hell of a lot less.
It is time for all of us to use a littlethrough shipment of your impor- common sense and reasoning in deter-tant consignments. In addition to mining why we haven't been promoted

the safe transporting of aircraft recently; why we haven't received the
and their components, USAC is assignment ve considered ourselves
proficient in the handling of over- best qualified for; why we were turned
dimensional, overweight, expen- down on our request for a particular

sive or delicate cargoes. USAC overseas area. In the Air Force, as well
as in the other services. a man has c vdirect-routing eliminates changes every opportunity to better his per-

of equipment and driver personnel sonal self. There is the opportunity for
. . . effecting savings of time him to develop himself physically, a * pand costs. mentally, and morally, and if he is

sincere in his efforts he will take ad- . auonaiato
USAC is authorized to transport vantage of every opportunity which
from West of the Mississippi to comes his way. All of us cannot be
the East, East of the Mississippi generals, but the steady application
to the West, as well as in all areas toward self improvement might be the
East of the Mississippi. Shippers answer some of us are searching for.

At any rate, if we do not succeed inof aircraft, aircraft engines, mis- becoming generals or colonels or mas- t global.guid
siles and other aircraft compon- ter sergeants simply because there
ents, can depend on safe, prompt isn't enough room at the top for all of
delivery, via USAC. us, certainly the effort we have ex-

pended will not have been in vain.
Write, wire or phone- we'll be -NIJ. WENDELL F. NIOSELEY h
glad to tell you more.

Since his graduation from Kelly Field,US ACTRANSPO RT, INC. Tex., in 1941. uajor Aroselei has
Executive Offices sered in the Pacific and more recentlyas commander of the Air Rescue De-

457 W. FORT ST., DETROIT 26, MICHIGAN tachment in Saudi Arabia. He is now
WOODWARD 3-7913 an instructor with the Communications

Techniques Branch, Division of Spe-
Terminals and Branch Offices cial Courses, Air Command and Staff

Throughout U.S. College.
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One look and the pilot KNOWS. In a glance

he reads actual ground speed and drift angle,

R A D A displayedonhisflight panel - automatically

SYSTEM and continuously.
S Y ST-r E M S The system operates entirely without

ground aid or celestial fix.
RADAN is the result of GPL's harnessing

ground speed & drift angle of Doppler for air navigation-an achievement
co mparable in magnitude to the breaking of

any time, anywhere, any weather thesound barrier,

.and now! for everyone
The wraps are off RADAN! The civilian coun- Now in quantity production, RADAN Systems

terpart of GPL's famous military Doppler auto-navi- are manufactured by GPL, who developed and is the

gators, is ready and available now - for anyone and nation's leading producer of Doppler air navigation

everyone! systems. Address inquiries to: General Precision

RADAN Systems have behind them millions of Laboratory Incorporated, Pleasantville, New York.

miles of experience in transcontinental, oceanic and

polar flights . .. save precious time and fuel . .. pro-
vide a priceless margin of safety.

* RADAN - accurate: within 1% for ground speed,

within 1% for drift angle -
* RADAN - small: 4.4 cu. ft.-light: 89 lbs.
* RADAN - operates without ground or celestial aids

* RADAN - virtually maintenance-free

ENGINEERS - GPL achievements have opened up some unusual receareh and development opportunities. Send resumd to Personnel Monager.



NEW
TWIN GYRO
PLATFORM

Revolutionary design...and accuracy to vt per hour FEATURES

In a fully maneuverable twin gyro is materially reduced due to exceed- Low Random Drift
platform utilizing completely new gyro ingly low drift inertial heading feature. Inertial Heading
design principles, Sperry has achieved The inertial heading output permits Great Circle or Rhmonh Line Output
unprecedented accuracies in heading either Great Circle or Rhumb Line No Gimbal Error
Information and all-attitude flight. The flight paths. Low Turning Error
first of these new Sperry systems will The compactness of the twin gyro Multiple Roll-Pitch-Heading Outputsoon be delivered to the Air Force's system makes it extremely reliable and CompactWright Air Development Center. easy to maintain.No warm-up period is RuggedThis Sperry system provides azimuth required due to the balanced thermal NoWarm-up.Time
drift rate as low as 1 40 per hour, and construction and the absence of fluids. No Wr-pt
in the vertical axis, 1/100 per min- The twin gyro platform has been de- Light Weight
ute. The use of twin directional gyros signed to provide control information Platform............ 18lbs.
and new design technique permits this for complete and full maneuverability ServoAmplifiersand . 8.lbs.
extreme accuracy as it minimizes the of high-performance aircraft without Heading Computer Ir
disturbance torques inherent in con- limit. Its full stabilization in all atti-
ventional gyros. The low drift in the tudes makes it especially adaptable for AERONAUTICAL EQUIPMENT DIVISION
vertical axis minimizes turninge rror- Low Altitude Bombing Systems, fighter
permits freedom from erection control maneuvers and missile applications.
for longer periods of time. ffffffflf &fA/MA

Coupled with doppler radar naviga- Write our Aeroniautical Equipment eat kNewYork
tors, the CEP (Circular Error Probable) Division for further information. DIVISION OF SPERRY RAND CORPORATION



wing tips ByWilfredOwen

The scheduled airlines carried their 300.000,000th pas-
senger in 1956. It took them twenty-four years to carry
the first 100,000,000, four more years for the second, and
a little over two years to carry the third 100,000,000.

Cost of the biggest new jetliners will be some $6.25 W h e re a bso lute
million each-fifty times the cost of the DC-3 of two
decades ago.

ses dependability
Aircraft engineers, according to the Aircraft Industries

Association, are predicting that inhabited space craft will
someday fly at speeds up to 80,000 mph on interplanetary A
trips to "nearby" planets. These jaunts will take several co unts
months to several years to complete.

Since 1947, airline fatality rates have declined eighty

percent. Air travel is note five times as safe as riding in
your own automobile.

Approximately 272 US-built jet transports may be ex- FASTEN ERS
pected in US airline operation by mid-1961, plus an
undetermined number of foreign-made jets.

The demands of today's air-
Emery Air Freight Corporation is the nation's top air

freight forwarder. Last year it delivered 18,000 tons of speeds and tomorrow's aero-

freight to the scheduled airlines and paid air carriers nautical projects dictate the use

$4 million. of fasteners proved "right" be-

yond the shadow of a doubt. CKL
Four out of five transatlantic air travelers leave from

New York. About twenty-five percent of Americans flying
to European countries are on business and thirty percent
are visiting friends or relaties. Others go to study, to join specification on most of today's
their husbands abroad, and for other personal reasons. aircraft. Huck's competent re- AL
Less than one out of three goes as a sightseer. search engineers are at this mo-

Three businessmen escaped injury when their plane ran ment,yearsaheadonfastener

out of runway and rolled across US Route 1 near Wash- development for use when still 1
greater speeds and more fan- SAL

ro tastic vibration and thermal tor-

tures create the need.

There is a HUCK aircraft fas-

tener to meet most aircraft con- OS

struction needs.Specialfasteners

will be developed to depend-

ably fill unusual applications.

A HUCK consultant will gladly

ington, D.C., during the rush hour. Fortunately, a red discuss your fastening problems.

light was holding back the stream of traffic as the plane
crossed the busy highway.

A single-engine lightplane has made the round trip from
the US mainland to Honolulu for the first time. Peter MANUFACTURING COMPANY
Gluckmann, the "flying watchman" of San Francisco, made

the 2,400 miles and back in a Beechcraft Bonanza. 2480 Bellevue Avenue * Detroit 7, Michigan
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ABOVE: Dr.1 .P. Iagen, Director of Projecta1anguard,
use a model to illustrate the maniner in whch the satellite
will he carried into its orbit.I he earth isatelie programi
i- sponsored by the National Academy oflScience and the
National Science Foundation. Project lNanguard is the
nam.e assigned to the Departriment of Defense portion of
Ihe program. (Oflicial Loited States Navy Photograph) "

RIGHT: A cutaway view of a 1mlinitrack mobile trailer
housing equipnent for tracking the satellite. ight ini-
Irack receiver input strips are used in the reeiver cabinet.
Iach strip reccixet a signal from one ofeiglt antennas.

GL-6299 low-noise G-E triode is designer's choice
for Minitrack System of tracking Earth Satellite

f Whelin the satcllite, i laun hed in 19 8a parIt a[tol;" InII\(%io a advaniage(s 1.(alized were, receiVer,
of a United States program for the Inter- input strips with greater inherent stability freedomfrom
national Geophysical Year, it will be followed neutralizing requirements, and ease ofalignment procedure.
in its orbit by a unique tracking system. This RatinsoftheCL-6299,basedonperformanceresults
system, known as Minitrack, was designed by Rof the GL-6299,asg ed -grid, coaxial-tpe

of the triode as a Class At grounded-gi IS by Bendix Radio Division, Bendix Aviation RI amplifierwitha 10-megacyclebandwidth include: a
ACTUAL c noise figure of 4 to 5 db at 400 me.: 8 db at 1200 mc.; andSIZEA Corp. The system uses General Electric tube leshn35ht00 c;gio1da1 0mnc.SIZE TpGL69inamjrrl.less than 13.5 db at 3000 me.; a gain of 17 db at 1200 eTypeGL-699inamajorrole 

and 10 db at 3000 mc. Successful completion of extended
The tracking system consists of a transmitter in the life tests is responsible for the recent increase in tube war-satellite, and a series of receiving stations strategically ranty from 500 to 1000 hours, with no increase in price.

placedtointercepttheradiosignals. 
For detailed literature or application assistance, contact

This transmitter will have an output power ofas low as 10 your regional power tube representative, or write to Poer
nilliwatts. Consequently, a circuit had to be designed to Tube Department, General Electric Co., Schenectady, N. Y.provide low-noise amplification of the signals. The low-noise
G-E GL-6299 was picked for the R-F stage in this circuit
because of its ability to provide sufficient power gain to
prevent any significant contribution by the mixer stage to 6re55s u r5 Uor S/m Or Oan'POuCt
the over-all receiver output noise.

The designers of the Minitrack System took advantage GENERAL ELECTRIC
o the tube s exceptionally low noise figure of only 2.5 db 8 45-814



ALI.".

GUESERASERk

first . . . plane to land at the South Pole

place . . . Operation Deepfreeze II

heater . . . Herman Nelson, of course

The first aircraft ever to land at the South Pole-and the first Americans to
set foot at the South Pole . . . these were history-making feats achieved by

As Operation Deepfreeze II. The mission was carried out on October 31, 1956, by
a party and crew of seven men in this Navy R4D. Naturally, Herman Nelson

erm Portable Heaters were chosen as support equipment for this important mission,
providing quick, unfailing heat. Herman Nelson's 16 years of experience in
the portable heating and ventilating field can be put to work on your problem.

iAmerican&i rOMP COMPANY, INC., LOUISVILLE, KENTUCKY
DEFENSE PRODUCTS DIVISION
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Shooting
The Insatialescientificappetites

Breeze
Not too long ago we were asked to produce a

WITH THE EDITORS ceramic capacitor with a temperature coefficient

OF AIR FORCE MAGAZINE of capacitance of 2 parts per million per 'C - in
effect a new tolerance standard of .0002%.

The first fully accredited residence The short of it is that we produced such a capaci-

colleg-e on a military installation in tor and it is probably the most stable unit of its

the US has been established at kind known to science today.

Mitchel AFB, N.Y. Called Mitchel The long of it is that when no commercial equip-

College of Long Island University ment was available to test the precise character-

the ew inson iln Unersity, istics of the finished capacitor, we developed antherew institution will offer bacca- incremental capacitance ratio bridge to proverate andassociatedegrees andwill that we had achieved this new standard. And inhavedivisionsin thehumanities,the the process we developed a materials blendingsciences,social sciences,and business method that enables components to be pre-testedadministration. Thecollege, a branch before they are produced.
ofLongIsland University, s open to We enjoy tackling problems like these . . . wheremembers of thearmedforceso iliac- the desired results may not be enough to satisfytive duty, their dependents, civilian our scientific appetites... where we can give ourumplorees ofthe Department of the customers much more than they even hope for.AirForce, activeparticipantsinthe And we usually do.
Air Force Reserve program, and vet-
erans eligible for GI Bill benefits.

Before he was sworn in to office
last month, there was considerable
speculation on possible nicknames for
the new Secretary of Defense, Neil H.
McElroy. His career in the soap busi-
ness naturally had led to suggestions
somewhat lacking in dignity. But the
mystery was solved when it was
learned that his son's name for dad is
"Wheely," for "Neil the Wheel." Son
Malcolm is in return called "Hotshot."

Possibly one of the most telling
comments in the press on the much-
heralded success of the Soviet earth
satellite was in a London DailU Tele-
graph editorial which pointed out that
the Russian system, which has so long
proclaimed its dedication to the ad-
vancement of the working class really
had done nothing more than reach
outer space without ever having en-
joyed the pleasures of this earth. For
a system supposedly dedicated to bet-
tering conditions on berra firma, shoot-
ing off into space, the Telegraph said,
was a "spectacular irrelevance."

0 0 *

AF scientists at Holloman AFB,
N. Mex., have created artificial star- SEE US AT BOOTH 1121-23, I.S.A. SHOW
light ten times as bright as that given
off by the planet Venus. Accomplished Ult0fl IndUStrIeS lC
chemically, the fantastic light was cre- 9 *
ated by launching of sodium in a METUCHEN.N.J.
cylinder device suspended from a bal- PLANTS: NEW JERSEY, CALIFORNIA. NEW MEXICO, NEW YORK, ONTARIO

loon. At 88,000 feet, the sodium was ENGINEERED MAGNETICS DIVISION. NUCLEAR INSTRUMENTATION DIVISION. THERMISTOR
released bya timer intothe ozone DIVISION. VIBRO-CERAMICS DIVISION. CG ELECTRONICS CORPORATION. GLENCO COR-

PORATION. GREIBACH INSTRUMENTS CORPORATION. TITANIA ELECTRIC CORPORATION
layer of the atmosphere, causing a OF CANADA, LTD.

spectacular glow.-END

AIR FORCE Magazine * November 1957 19
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build tomorrow's missiles?

Chance Vought is making them right now...

~1-Y

FACILITIES-Chance Vought RESEARCH-R & D progress has ENGINEERING-Traditionally
occupies 21/2 million square feet of always been of prime importance to strong in this vital area, Vought today
modern plant facilities situated in Vought. Both in piloted aircraft and has the capable mindpower to set the
Dallas, Texas. Close to a large pool missile systems, research and develop- pace to tomorrow. In such important
of skilled manpower, and with ample ment people at Vought have access to missile engineering areas as elec-
manufacturing space, Vought is able the finest equipment and facilities in tronics, propulsion, guidance con-
to handle quantity production with the world-including the only low- trols and aerodynamics, Vought
maximum quality control. Tools and speed wind tunnel in the Southwest engineering teams have the experi-
equipment are modern and of suffi- and a now-building Mach 5 wind ence to give systems development full
cient scope to handle the toughestjobs tunnel for advanced design research integration for the improvement of
in a complex missile age. in hypersonic aircraft and missiles. the final product.

The missile age belongs to those who can militaryenvironment.Thesamecompletesys-
deliver the goods. Chance Vought has deliv- tems integration is now in work on Regulus II.
ered...for through the highly successful Today, there is no other company that has
ReguluslandtheboldnewRegulusIHprojects, such a backlog of working knowledge in
U.S.MissilePowerhasgainedtwoworkable complete surface-to-surface missile systems
"birds", both capable of reliable high per- development. This practical experience won
formance under a wide variety of conditions. by Vought engineers is a realistic expression
The experience gained by Vought missile of a capability that turns R & D knowledge
engineers on the Regulus I project covers the into useful "hardware". Who will build to-
entire weapons system development. From morrow's missiles? The dynamic successes
the missile itself, to training aids, operational of many years of missile experience tell you
techniques and logistics, Vought-perfected that one of tomorrow's builders will be
procedures condition the missile for life in its Chance Vought.

CHANCE40

I InTE. A LAS.TTEANNIVERAASY

/NCOPORTEA " DLL AS T E XAS



CAPABILITY

With us, capability is the sum total of many fac- faster, better and more economicallY.
tors: an applied combination of our modern . . . capability to meet rigid specifications and
industrial installations, highly skilled numpower, exacting delivery schedules.
and tightly knit organizational spirit!

C.... capability for devoting an channeling all our
That spirit is an intangible. It can't be measured experience to a project - no matter what the size.
specifically like our man or machine power - but.... apabiityofqualityvolume at the lowest.
it's that asset that helps spearhcad our - possibecost.

. . . capability to wage an "all-out" assault on We're not only capable of all this - we do it!
difficultproduction designproblems. Evidence is the J-57 . . . powerful turbojet engine
. . . capability for constant research and develop- we manufacture for the Air Force to use in Some
ment of ne0\ methods of manufacturing products of its latest and finest aircraft!

AIRCRAFT ENGINE DIVISION * FORD MOTOR COMPANY

7401 SOUTH CICERO AVENUE * CHICAGO 29, ILLINOIS



What's New With RED AIRPOWER
Here's a suminary of the latest available information on Soviet air intelligence.
Because of the nature of this material, we are not able to disclose our sourcs,
nor document the information beyond the fact that the sources are trustworthy.

Three Soviet installations for atonic-iuclear research iIIL-1 helicopter. It is belig offered for sale by otoim-
have been identified for Am FoRCE Magazine. One of these, port in Warsaw for a price equivalent to about $55,000.in the Caucasus region, is at Mineralnve Vody, a small city The Poles recentlv displayed the helicopter at the Parisin the mountain fastness between the Caspian and Black air show.
Seas. This was one of the original sites for work on atomic
weapons, and has nearby uranium deposits.

People who enter the plant area are thoroughly searched There is some indication that theI LIssians have not Vetgoing in and coming out. Like most Soviet manufacturing gone into production on the AN-8 transport, which the
and mining installations, it is hidden behind a high wall. first showed on Soviet Aviation Day in June 1956. Powered

Another community which has become atomically im- by two turboprops, the airplane was designed as a military
portant since the war is Ust Kamenogorsk. Not far from assault transport. However, it was followed within a year
this small community to the north of India is the shot site by an AN-10 transport (see page 84), said to be designed
for the first Russian atomic explosion. It is also in a very for passenger service. Now it is believed the latter hasbeen
mountainous region. so much more successful as a transport that it will be

One major explosion touched off here that caused many adapted to military use as well, and the AN-8 will be
seismographs to be affected throughout the world was ex- abandoned.
plained by the Soviets as an atomic explosion to blast With their extensive operations in the north, along the
through an entire mountain range. The Russians indicate Arctic coast, the Russians need a transport of this type.
they are building a canal through the range to tie the Oh They will be able to use the AN-10, thanks to its load-
River network into other water communications channels dispersing wheel construction, and relatively short takeoff
farther west. requirement, on the same fields where thev have been

The third important center is Podkamennava Tunguska, operating IL-12s and IL-14s. Relatively little airport im-
a small village in the north-central vastness of Siberia. It provement work will be necessary to make airports in thewas near here that the Soviets exploded their first hydrogen north adaptable to the AN-10 i 1nd its greater load-carrinu
bomb, after calculations revealed that it might not be vise capability.
to touch it off near Ust Kamenogorsk because of proximity
to India.

At the Podkamennava Tunguska test site, some distance A survey of Russian machine tools on display at the
from that small community, there is a sizable lake vith an gigantic Agricultural and Industrial Exhibition in Moscox
island in the middle. The hydrogen weapon was exploded shows many general tpes, and oil a few that could be
on the island, which reportedl was completely denuded called specialized. Some seventy-five different machine
of life as a result. tools are on exhibit and if those that are displayed can be

- considered representative, it would indicate that reports of
relatively fewer specialized machine tools in Soviet indus-

The USSR Ministry of Aircraft Production has delivered try are confirmed. In Russia, the Ministry of Aircraft Pro-
three TU-104s to Czechoslovakia. The Czechs will operate duction has one of the highest priorities for machine tools.
the aircraft between Moscow and Prague on a route dupli-
cating that presently flown by the Soviets. Other possible -
jet transport routes that the Czechs might fly have not been In East Germany, the Office of Technics which diretsindicated as yet. However, three m-ore TU-104s are on'Iasbendc d s . o v te rindustry concerned with military production, has beenorder. divided into three sections more or less paralleling the

three services: army, navy, and air force. Administration I
is for the production of arms and equipment. Administra-Another satellite airline is sprucing up with new Russian tionIIisforthe anufactureofvehiclesandshipbuildin

equipmenut. The national Bulgarian airline, called TABSO, Adiministration IIl is for aircraft and other orders of ti e
has ordered an unknown number of AN-I turboprop trans- East German Air Force.
ports. These are better known as Ukrainas, and were de-
signed b 0. K. Antonov.

S * A new transport of Polish design. begun origiiallv as a
twin-engine airplane, is being reworked into a four-engine

Meanwhile,Bulgariaisdevelopingitsown helicopters. type in an effort to secure foreign sales. The Poles are rec-The first test flight of the LAZ-i1H has been marde. It is ognizing that the market fur four-engine types is better
a lightiweight, two-place machine, vith a to-blade rotor. than for twin-engine transports. The medium-range trans-
The blades are driven by pulsejets. port will be powered by four piston engines, \ill be offered

at a relatively low price, and will be put into operational
use by LOT, the Polish airline, before it is offered els -

Poland has set the price oi its version of the Russian where.-E-N
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n the field of RECONNAISSANCE LU AL

has developed Important New Concepts in:

9 ASW and AEW DISPLAY SYSTEMS

o AIRBORNE NAVIGATIONAL COMPUTERS

* MILITARY PLOTTERS

* ELECTRONIC COUNTERMEASURES

* GUIDANCE SYSTEMS

and has competently served the ARMED FORCES directly,and their PRIME CONTRACTORS.

ELECTRONICS CORPORATION
NEW YORK 72, NEW YORK



airman's bookshelf

AFA Launches Airpower Book Club
With this announcement, the Airpover Book Club, Mitchell book was first pulished in 194.3 but has been

sponsored and managed by the Air Force Association, is long out of print. It is widely acknowledged to be the
officially launched. The annual subscription is $15.00, if finest biography of Mitchell ever done and has been up-
paid in full upon joining, or $18.00 if spread over three dated with new material. Selection of the Mitchell book
payments of $6.00 each. In return, the Book Club member represents one of the aims of the Airpower Book Club,
will receive four books, with a guaranteed minimum retail namely to make available again selected airpower classics
value of $25.00, plus a handsome premium book upon of the past. Mitchell: Pioneer of Air Power is published by
joining. In addition, Book Club members will receive a Duell, Sloan & Pearce, Inc., New York, N. Y., and will re-
quarterly publication, to be called "Airman's Bookshelf," tail in the bookstores for $6.00.
which will contain a comprehensive review of the current Of the Mitchell book, Lt. Gen. Dean C. Strother, Com-
selection, plus reviews of selected titles of interest in air- mander, Air University, says:
power and related fields. All of these additional books "This is the classic biography of Mitchell, the only one
may be purchased, through the Airpower Book Club, at based on his papers. More than a dramatic story of one
a ten percent discount to Book Club members only. of America's most outstanding airpower champions, it

The initial premium book, given free to Book Club should be read by every serious student of national security
members upon joining, will be A History of the United in this air-atomic age."
States Air Force. This is the hard-back version of the his- Thus, another aim of the Book Club will be accom-
tory which appeared in the Golden Anniversary issue of plished first crack out of the box-to bring the best in air-
Am FoRCE Magazine, August 1957, with additional mate- power literature to Club members at the lowest possible
rial, including a comprehensive index, bibliography, and a prices. Immediately upon joining, the member will get for
foreword by Gen. Thomas D. White, Chief of Staff, United his S15.00 two books vith a combined retail value of
States Air Force. The book is being published commer- $12.75, with the certainty of getting the three best air-
cially by D. Van Nostrand Co., Inc., Princeton, N. J., and power books to be published during the balance of the
will retail in the bookstores for 86.75. In his foreword to year for onlyS 2.25, or $.75 apiece. The saving is made
the history, General White says: possible primarily by the unique approach of selecting only

"I commend this volume to all who have a deep and four books annually and offering them to Book Club mem-
abiding interest in American airpower-to those of us who bers without alternate choices or rejections.
wear the Air Force uniform, to our brothers-in-arms of the It is the only Book Club we know of with an annual
Reserve components, to those who support Air Force ac- price tag known in advance and hence makes an ideal gift.
tivities in other capacities. It is a proud chronicle of the We will have more to say about it in future issues of Am
past and a valuable tool for the future." FoRCE Magazine. Right now, we hope you take advantage

The initial selection of the Airpower Book Club will be of the coupon at the bottom of this page, for yourself and
adefinitive biography of Billy Mitchell. Entitled Mitchell: for your Christmas shopping.-The Editors.
Pioneer of Air Power, it is by Isaac Don Levine. The (See page 27 for book reviews)

Airpower Book Club
I ICARE OF AIR FORCE ASSOCIATION

MILLS BUILDING * WASHINGTON 6, D. C.

Please enroll me as a charter member of the Airpower Book Club. I understand thatI I
will receive the next four selections of the club, PLUS A BOUND COPY of History of the
United States Air Force (retail value $6.75).

0 D enclose $15.00 in full payment.

I 7 Bill me for $6.00 a month for the next three months.
I I
I NAME........................................................RANK. .........................
I I

ADDRESS...................................................................................

I I

I II enclose the names and addresses of persons for whom I want to buy gift subscriptions.

I DPayment @ $15.00 each enclosed. O Bill me, as above, for each gift.
I I
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Rocket motors powered by Phillips solid propellants with less weight and greater efficiency. Furthermore,
have set new standards of confidence in programmed Phillips solid propellants are easy and safe to handle
performance. Scheduled firings are made on schedule or store . . . and the cost advantage is considerable.
... to the second! The reliability of Phillips solid pro- Check with Phillips for latest developments in this
pellants in jet-assist take-off applications is extremely field before your designs are committed.
high.

Such outstanding uniformity and dependability are We invite you to write and discuss your technical and
duetothedesignsimplicityofPhillipssolidpropellant production problems with us. Or call one of our regional

due o te dsig sipliityof Pillps oli prpelant representatives:Washington,D. C.-E.L.Klein, EXec-
systems. Because they require no pumps, valves, or utive 3-3050; Los Angeles-R. 0. Gose, GRanite
internal controls, the possibility of mechanical failure 2-0218; Dayton, Ohio-C. W. Strayer, YOrktown 3263.
in Phillips solid propellant rockets has been substan-
tially eliminated. Process and quality controls assure in
advance that each production unit has the desired bal-
listic characteristics. Address al inquiries to:

Recent technical breakthroughs achieved by Phillips Z7.k-

extend the limits of solid rocket thrust and duration Bartlesville, Oklahoma

PHILLIPS PETROLEUM COMPANY
Bartlesville, Oklahoma



AIRMAN'S BOOKSHELF CONTINUED

Air Force flyers seldom achieve note weather problems, airport approaches, Former AF pilot and RAF Battlc

for "spit and polish" soldiery. But landings and taxiing procedures, and of Britain veteran William Lichtman

when the chips are down, when there dozens of techniques with which the has written a first novel based on his

is a job to be done, whatever it is, private pilot must become thoroughly experiences as an American volunteer

they have no peers. Much of the Air familiar. In terms of his own finances, pilot in Israel in the Israeli-Arab War

Force tradition is made up of individ- he discusses the feasibility of owning of 1948.

nal acts of heroism, skill, ingenuity, and operating his own private airplane. Between the Star and the Cross

and determined human endurance. The book is a veritable gold mine (Citadel, $3.50), like most fictional-

High in this category is the chron- of information for the student and in- ized autobiographies, is a "chest un-

icle of Capt. Thomas Pittman, SAC experienced private pilot, a humorous, loader," and idealist Lichtman pulls

B-47 pilot-navigator-bombardier who nostalgic dip into the past for the vet- no punches in exposing the strange as-

lived through a harrowing ordeal in eran flyer, and an effective siren voice sortment of bedfellows involved in the

the frozen wastes of north Canada be- for those who are tempted by flying. (Continued on page 30)

cause he refused to die, because he
simply would not give up. Nationally ---

known Rutherford Montgomery is the
author of Tom Pittman, USAF (Duell,
Sloan and Pearce, $3.00).

Pittman was thrown from his ex- &
ploding B-47 high over Saskatchewan 7 dZ / e,
(luring a routine combat training flight. s TheWonderfulShapeofThingsto&Come!
He landed in the sub-zero wilderness
with one leg torn and broken in sev- 1
eral places. Shrouded in his parachute
he lay immobile, under five feet of ....

snow, for seventy-nine hours without
food or water.

Yet he survived and today he again
flies a B-47 for SAC-the only ampu-
tee in AF history to achieve this feat.
His battle to return to flying status,
much less stay in the service (AF
Regs normally do not permit amputees
to remain on active duty) is a mag-
nificent demonstration of determined _ 1

will, refusal to accept defeat, and
dedication to a combat flying career.

Airmen will enjoy reliving with au-
thor-pilot Frank Kingston Smith the
anguish and anxieties, the thrills and
joys of the first hours of flight de-
scribed in his Week-end Pilot (Ran-
dom House, $3.75). The book is
Smith's personal story of how he
bought an airplane (Cessna 140),
hired an instructor, learned to fly, and
now cavorts around the country on
week ends and holidays pursuing
what he calls mankind's most exhil-
arating and rewarding hobby, one
that more people ought to try.

The author, a thirty-five-year-old
lawyer, tells in his narrative how he
got his wings, a grip on himself, and
a new lease on a hectic business life
that had been marred by ill health. Its dramatic architectural geometry inside and out is unlike that of

Straightforward and good-natured, the any other building in America... A breath-taking Cornucopia of beauty

book is spiced with humorous inci- and distinction,luxury and service...Business flying's most fabulous

dents like the time the author landed terminal and restaurant... Our 25th Anniversary expression of pride in

in an unmarked "pea patch" and the past and present, faith in the future ... Ready for you in a few

found himself avidly welcomed by a short weeks!

delegation of nudists.
Through his own experiences he

unfolds the intricacies of flight tech-
nidjues, aerodynamic theor, radio and AQARTER CENTURY
lead-reckoning navigatio inflight 1 9 3 2 A 1957Southwest. A irmotive Co.

maneuvers, cross-country planning, - -------------------- LOVE FIELD DALLAS
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FACILITIES FOR PROGRESS-The Andrew Wiligoos
Turbine Laboratory at East Hartford is the most advanced privately-owned
laboratory of its kind in the world. In this almost continuously expanding
facility, engines for tomorrow's major aircraft are operated under the
most exacting conditions of altitude and speed encountered in flight. It
is here that the engines are made to meet their performance guarantees
before they are put into production and delivered to the using customer.

'Wolof
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Behind these windowless walls in central them Pratt & Whitney Aircraft is continually

Connecticut a new generation of aircraft expanding and modernizing the Willgoos
engines is being put through its paces. Turbine Laboratory at East Hartford. This

advanced research and development facil-
Here in Pratt & Whitney Aircraft's big ity represents a multimillion-dollar invest-

Willgoos Turbine Laboratory-the most ment by Pratt & Whitney Aircraft to assure
complete privately-owned gas turbine re- continuing progress in the performance
search facility anywhere-tomorrow's en- and dependability of aircraft engines.
gines are "flown" under conditions of
simulated altitude, speed and temperature Inwhatever future formaircraft power
often impossible to attain in actual flight. maytake . inanewfamily of engines,

new fuels or materials, or new systems of
These new engine developments present propulsion, Pratt & Whitney Aircraft will

technical challenges in virtually every field continue its leadership in aircraft engine
of science and engineering. To help meet design and production.

Pratt & Whitney Aircraft
Division of United Aircraft Corporation, East Hartford, Connecticut

CONNECTICUT OPERATIONS-East Hartford
Major branch plants-Meriden, North Haven, Southington

FLORIDA OPERATIONS-West Palm Beach



AIRMAN'S BOOKSHELF CONTINUED

crusade to reestablish the ancient fact, and packed with interesting fled presentation of the history, de-
land of David. background on one of the world's hot sign, construction, test flight, and fu-

The book is written with realism spots today. For a first effort, Licht- ture prospects of rockets and guided
and detail but marring its excellence man hits above average. and ballistic missiles. It features all
is an overdose of editorializing and * * 0 the current and past types developed
moralizing. The cross of centuries of Heading a list of new air books for and tested by the various services, and
persecution still weighs heavily and the younger set is Charles Coombs' speculates on the role of the missil
with Lichtman it seems, at times, to Rockets, Missiles and Moons (William in man's forthcoming conquest oi
be an obsession. Morrow, $3.75). Third in Coombs' space. For background, the author

Between the Star and the Cross is current series on modern aeronautica visited all the research, development,
not a great novel by any stretch, but (Skyrocketing Into the Unknown, and test centers of the Army, Navy,
it is a story of adventure about an 1954, and Survival in the Sky, 1956), and Air Force and he has produced
American-Israeli air hero, based on it is a thorough, accurate, and simpli- a highly informative volume from in-

terviews with military and civilian
scientists. Copiously illustrated and
printed in large type for easy reading,

,/ it is especially valuable as a basic
primer for the teen-ager and young
adult, although like his other books, it
should interest readers of all ages.

target bearing 0950 In a closely related field is The

... range 1,500... Complete Book of Jets and Rockets,
by D. N. Ahnstrom (World Publish-

speed- ing Company, $4.95). Mainly a gen-
eral illustrated history and discussion

270,000 of jet propulsion and jet aircraft, it
includes a brief rundown on all of the
early military missiles like Nike, Na-me* * **vaho, Honest John, Redstone, Regulus,
and Matador. Emphasis is placed on
military and civilian jet aircraft and
the problems of jet flight, with a chap-
ter on how to become a jet pilot.

Reporter John J. Floherty, author
of some 200-odd books about profes-
sions for the young adult, has revised
his 1950 Aciation From the Ground
Up (J. B. Lippincott, $3.00), bring-Guided missiles of the future are on ing it up to date with the latest aero-ou pesa-tanktoheae nautical developments. This one dealsbrain of anamazing new ECM Sim- in the main with those segments of

ulator developed for the Air Force mitin w ihtt heoung
by Hallicrafters RDA.* aviation which might attract the young

Designed for advanced study of lad toward an air career. Tracing a
jamming, deception and counter- very general history of flight, as he
measures techniques, the device saw it develop, he covers such topics
furnishes to the PPI scope exact as aircraft and crews, airline fiving,
simulations of moving targets, and the helicopter, jet aircraft, military
jamming, in infinite cariation. flying. A chapter on the education

Programming may be generated needed foracareerinaviation'sman
according to predetermined plan, or nee o e inavitin's ny
targets may be controlled manually. fields gives someinterestingbutnot
Speeds as fantastic as 270,000 m.p.h., very specific or useful advice.
as well as radical directional changes, * *
now can be simulated for planning Strictly for the younger set, ages
tomorrow's countermeasures. ten to fourteen, is an informative illus-

ECM Simulator is another ex- trated account of what goes on in the
ampleofelectronicdesignleadership planning and preparation for an over-
that has made Hallicrafters a prime seas flight. The best part of Flight
mover of key military projects for Overseas, by Henry B. Lent (Macmil-over 22 years. Overseas HerB

The tough jobs get off the ground in Ian,$3.00)isthehour-by-hourreport
a hurry at of the flight of a transoceanic luxury

clipper-what each member of the
crew does, and how they work as ahailraif5ers team. It is bound to tickle the imagi-

4401 W. Fifth Ave. * Chicago, . nation of a youngster.

*Rapid Development Assistance Recent American publication of a
small British original adds to the

(Continned onopage 33)
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RELIABILITY POSES FOR ITS PICTURE

At Raytheon, hundreds of subminiature tubes are checked each day by an auto-
matic X-ray process. Microscopic welds and spacing of elements are scrutinized
to help assure reliable operation even under the most critical conditions.

This is only one example of the rigorous inspection
and testing techniques that have earned for

Excellencein Raytheon components and svstems a reputation
Electronics for the utmost in reliability.

RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS.



World's First
Unmanned 'Copter

The successful maiden flight of Kaman's pilotless helicopter
has added a new concept to military strategy. Flown
entirely by remote control, the variety of missions possible
with these ships is almost limitless. Using the Kaman robot
as a flying TV or motion picture camera, complete battle-
field surveillance and target marking are available without
hazard to personnel. Also possible is the entry of the
robot helicopter into contaminated or hazardous areas.

The control station is portable and can be operated
from the ground or in air to air operations. Mission equip-
ment such as cameras, weapons, target markers and
detonators can be actuated at the control station.

Kaman is proud of this forward step which has been
taken in behalf of our National Defense effort.

THE KAMAN AIRCRAFT CORPORATION
Bloomfield, Connecticut



BOOKSHELF CONTINUED

growing list of aviation dictionaries.
An A. B. C. of Aeronautics, by L. L.
Beckford (Pitman, $3.95) aims strictly
at the layman reader of current avia-
tion writing. The alphabetical listing
and definitions of air terms is limited

to the technical language of flight most
commonly used by air writers today
but which is largely unfamiliar to the
man on the street. Some of the ter-
minology is peculiar to the British
press, and is rarely found in American
writing.

Every once in a while, one strictly for
the little lady comes across the desk.
The third such this year is The Answer
Book on Air Force Social Customs,
bw Esther \Vier and Dorothy Coffin
Hickey (Mlilitarv Service Publishing
Company, $3). The authors, service
wives themselves, divide their work
into four chapters: social calls; social
occasions (tilenty-t\\to of them from
breakfasts to formal dinners, house
gnests and organized parties) over-

seas duty; and miscellaneous Air Force
customs. It winds up with a section on -- ,

insignia, Air Force terminology, and '

al brief bibliography. It is a practical
reference and how-to-do-it manual
that AF wives will find extremelx
handV.-JAMES F. SUNDERMiAN

Sky-high in thrilling

ENTERTAINMENT!
FACTUAL as a blueprint!

Acquisition of The Cleveland Hardware & Forging Company brings to eleven the number

of versatile Porter divisions. They manufacture products in 40 plants in the United States

BALLOO NS and Canada, four Of wnicn nave been acquired so far tis year.

TO J TS .. Serving industry's needs is a prime responsibility at

H. K. Porter Company, Inc. Porter maintains intensive

bY HoAoDL.SCAMEHORN development programs which are translated into new

Never has a book covered a century manufacturing developments almost every month.
of aviation with the drama and au-
thenticityof BALLOONSTOJETS! This awareness of the needs of the market place has
You share the awe of country fair
crowds as intrepid aeronauts of the resulted in a program of planned diversification...and
1850's risk life and limb in flimsy
bags of air. Here are the crates and a 1150% increase in Porter business volume since
heros, the nostalgic derring-do of
barnstorming days. Wright . . . Cur- 1950. This volume comes from divisions manufacturing
tiss . . . Lindbergh . . . they're all on
hand, with a host of obscure dream- steel and fabricated steel products, copper-alloy metal
ers and doers without whom the story
of aviation could not be told. products, electrical equipment, refractories and indus-

Generously illustrated, Dr. Scame- trial rubber, wire and cable.
horn's book is the saga of aviation's
meteoric growth. It's a book for ac-
tive and armchair flyers, today's flight
minded youngsters included. It's a
book you'll want to read, to keep, to
give. At all bookstores $5 H. K.PORTER COMPANY, INC.

Henry Company CLEVELAND C ONNORS STEEL -DELTA STAR E ECSC - HVU CA)SSTON B RIVERSIDE-ALLOY METAL
cago 4 LESHEN WIRE ROPE QUAKER RUBBER C REACTORIES VULCAN CRUCIBLE STEEL W-S FITTINGS

RE N R Lhcg 4 H. K. PORTER COMPANY kcANADA) LTD.
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-he Soutnik Pearl Harbor
By Peter J. Schenk
PRESIDENT, AIR FORCE ASSOCIATION

S SPUTNIK I orbited the earth, each radioed beep vers; a weak attempt to minimize, if not confuse, the true
from outer space announced the Pearl Harbor of significance of the Soviet achievement.T the Technological War. Thus, the first "battle" following the Sputnik Pearl

\Vhen war in technological terms was introduced to Harbor ended in a defeat for the American people.
our readers six years ago (Am FORCE, November 1951) Knowing how easy it is to criticize from the sidelines,
there were few to listen and believe. But, as reaction to one is reluctant to place the blame squarely in the lap of
Sputnik continues to spill over the front pages, there is the President. Yet, there is no other choice.
evidence of a break-through against the destructive com- For several years a great group of men might logically
placency which has long drugged this nation. have shared in the blame. Many men of influence, in and

There is solace in this new awareness, but we can only out of government, including leaders of science, had failed
hope that constructive reaction has not come too late. to grasp what Dr. Edward Teller told an Air Force Asso-

How soon the men who launched Sputnik I in pursuit ciation conference last February.
of knowledge will be ready to launch ICBMs in pursuit "Within ten years" he said, "the Soviets will have the
of world domination, one can only guess (along with our best scientists in the world. I am not saving this will
intelligence agencies). happen unless we do this or that. I am simply saying it

But that these men are prepared to do so, if it suits is going to happen. The time now has come to talk about
their master plan, is beyond speculation. For surely the the United States recapturing the world lead in science,
Soviet leaders who directed the killing of thousands of not how to keep that lead."
unarmed Hungarians would not hesitate to kill millions That conclusion, in all its ramifications, is not easy to
of Americans, equally unarmed in World War III terms. accept. However, an increasing number of official and

Actually, we should be grateful that the modern Pearl unofficial advisors to the White House have come to
Harbor has come in the form of a man-made moon, and realize the appalling lack of leadership being applied to
that Russia has not introduced us to space flight with the problems of national survival.
thermonuclear warheads. On the other hand, the few really close advisors to

Against such a grim background, the nation feels a the President have either failed to comprehend Russia's
desperate need for strong and enlightened leadership. growing dominance in the Technological War or have

The first great opportunity for such leadership came chosen not to present the bad news to him.
the morning of October 9, a few days after the advent Yet, in the last analysis, the finger must be pointed at
of Sputnik I, when Washington news correspondents this one man-who alone has the responsibility and power
crowded the White House press chamber, to turn the tide.

Sputnik I signaled the need for a dynamic change in Presumably, the Commander in Chief has seriously
both the coui-se and tempo of national policy. It gave the believed that our position of dominance in the air and
President an unequaled opportunity to shrug off political space above has not been in jeopardy. Even that reaction
pressures and come to grips with the full meaning of might have been understood, knoving the information
Technological War. History was waiting to be made in pitfalls of Washington, until Sputnik I cane along to open
the President's press conference of October 9. the eyes of all who would see. That is why the perform-

What might he have said at that time? The New York ance of the President at his Sputnik press conference
Herald Tribune, in a searching editorial which appeared was so depressing.
the same day, summed it up in this manner: It is unfortunate that the scientists upon whom he

"If we learn the lesson that Sputnik has to teach us, admittedly depended for his reaction to Sputnik I,
here is what America, under the kind of leadership it is although capable men in their fields, are far removed
entitled to expect, will do: from the technological issues at hand. This would suggest

"Launch a huge national program of basic research and that the President merely has been inadequately advised
development. . . . on the scientific issues of the day. But that is far too pat

"Break down the senseless walls of super-secrecy which an answer.
are keeping nothing from the Soviets, but preventing our It is the President's responsibility to utilize the best
own scientists from cross-fertilizing each others ideas. . . . scientific advice the nation has to offer. Why, then, has

"End the disgraceful interservice bickering over scien- he permitted so few knowledgeable scientists to come
tific development. . . . before him? How could he tolerate a Secretary of Defense

"Tackle the whole national educational crisis in a way a who couldn't understand that what man eventually dis-
mighty and responsible nation ought to tackle it. . . " covers on the other side of the moon might drastically

Certainly nothing short of such heroic measures could alter the nature of life on this planet? How could the
meet the challenge of the hour. But our leadership was President let the shortage of scientific brainpower be
not equal to the crisis. As the Republican Herald Tribune "solved" by reducing the demand for it through research
commented sorrowfully the following day: budget reductions, at the very time that the Soviets were

"What the nation expected yesterday from the President stepping up their scientific manpower programs? How
of the United States was leadership. It did not get it." could he allow the aviation industry, upon which the na-

Instead, the nation received excuses and evasive maneu- (Continued on page 37)
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ECONOMY IS AWEAPON-National efensemust fitthe national

pocketbook. Now, more than ever before, each element must be weighed against its
cost. Northrop Aircraft's budget-minded management is continuing to use
technology to achieve low-cost solutions to defense problems. This program brings

results in weapons like the Snark SM-62, America's first intercontinental guided
missile, the Scorpion F-89 all-weather interceptor series, the Radioplane Division's 4
low-cost target drone and missile systems, and the Anaheim Division's ground-han-
dling equipment, missiles and ordnance products. Latest example of this forward think-

ing is Northrop's new supersonic T-38 jet trainer airplane, alightweight, economical
member ofan entirely new family of military aircraft which reverses the trend of rising NORTHROP~
costs. The T-38 can save hundreds of millions of tax dollars, and help provide the free II~~
world with the weapons of powerful military strength and vigorous economic solvency. NORTHIROPAIRCRAFT,INC.* BEVERLYHILLS.CALIFORNIA

Builders of the First Intercontinental Guided Missile



The world's newest
supersonic jet engine...

the 
Selected to pow ci er sions of the

Avro Arrow for the RCA.Fthe Iroquois is a

jet engine of very advanced design, developing

maximum thrust with minimum dimensions in

a simple mechanical layout. Using modern

materials including titanium, Orenda has

developed an engine of very low weight.

The Iroquois designed, developed
and produced by Canadians

is the supersonic successor to the
Orenda jet engine, 4,000 of which

are in service on four continents.

FLIGHT TESTING THE NEW IROQUOIS AT MALTON
The supersonic Iroquois is carried in this specially
designed pod at the rear of a B-47.

AENIENGNES LIMITED
MALTON, CANADA

MEMBER: A.V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP



EDITORIALS CONTINUED

tion must depend for its new weapons, to be undermined decreasing military stature, presents an enigima to many
by a rash of directives compromising efficient and eco- who serve him at close range as well as to those who
nomic performance? judge him from afar. And yet, the record is there for all

Indeed, does the President really believe the nation to see. Sputnik I merely has served as a catalyst to bring
has a dynamic research and development program, equal that record into focus.
to the threat, when in fact that program has never in Ve do not underestimate the burden carried by the
recent years been more sluggish, or at a lower ebb? President. However, we are reminded that Winston
Does he, in fact, truly see the greatest national problem Churchill, at about the same age, came forth to rescue
as one of survival in an age of technological competition? from incipient oblivion a once-powerful nation that had
in short, when will the President lead the way so we can scorned him for his courage and vision.
arlin become a nation of explorers and pioneers? Churchill's own words, describing an earlier crisis in

Such a nation, for example, should not now be tempted his own nation, are pertinent today. He spoke of a time
by lost pride to merely duplicate the Soviet satellite too when, "short-sighted opinions, agreeable to the party spirit,
little and too late. Rather, we should accelerate and exploit pernicious to national interests, banished all purpose from
our ICBM program with giant strides toward the conquest the state."
of space. As Sputnik I circles the heavens, an omen of disaster,

In this age of giant strides, the military background only inspired leadership in the Churchill tradition can
of the President, when measured against the nation's preserve the Free World.

Why the Russians Beat Us
By Walter Lippmann

IE FEW who are allowed to know about such things, fast, have not been moving fast enough. For while our

and are able to understand them, are saying that the society is undoubtedly progressive, it has not in the post-
launching of so big a satellite signifies that the Soviets war years been progressive enough.

are much ahead of this country in the development of I do not pretend to know the whole answer to what
rocket missiles. Their being so much ahead cannot be the is for us and for our future so fateful a question. But I ven-
result of some kind of lucky guess in inventing a gadget. ture to think that even now we can discern certain trends
It must be that there is ailarge body of Soviet scientists, that since the World Var have appeared in American life
engineers, and production men, plus many highlv die- and must be taken into account.
Veloped subsidiary industries, all successfully directed and We must put first, I think, the enormous prosperity in
co-ordinated, and bountifully financed. which, as the politicians have put it to the voters, the

In short, the fact that we have lost the race to launch private standard of life is paramount as against the public
the satellite means that we are losing the race to produce standard of life. By the public standard of life I mean
ballistic missiles. This in turn means that the United States such necessities as defense, education, science, technology,

and the Western World may be falling behind in the the arts. Our people have been led to believe in the enor-
progress of science and technology. mous fallacy that the highest purpose of the American

This is a grim business. It is grim, in my mind at least, social order is to multiply the enjoyment of consumer
not because I think the Soviets have such a lead in the goods. As a result, our public institutions, particularly
race of armaments that we may soon be at their mercy. those having to do with education and research, have
Not at all. It is a grim business because a society cannot been, as compared with the growth of our population,
stand still. If it loses the momentum of its own progress, scandalouslv starved.
it will deteriorate and decline, lacking purpose and losing We must put second, I think, a general popular disre-
confidence in itself. spect for, and even suspicion of, brains and originality of

The critical question is how we as a people, from the thought. In other countries, in Germany and in most of
President down, will respond to what is a profound chal- Europe, and in Russia, it is an honor, universally recog-
lenge to our cultural values-not to the ideal of the Ameri- nized, to be a professor. Here it is something to put a man
can way of life but-to the wa in fact we have been liv- on the defensive, requiring him to show that he is not a
ing our life. One response could be to think of it all in highbrow and that he is not subversive.
terms of propaganda, and to look around for some device What McCarthvism did to the inner confidence of
for doing something spectacular to out-match what the American scientists and thinkers has constituted one of
Russians have done. The other response would be to look the great national tragedies of the postwar era. It is im-
inward upon ourselves, and to concern ourselves primarily possible to measure the damage. But the damage that was
with our own failings, and to be determined not so much done was very great. It was done in the kind of thinking
to beat the Russians as to cure ourselves. where the difference between creation and routine lies in

The question then might be defined in this way: Why the special courage to follow the truth wherever it leads.
is it that in the twelve years that have passed since the end WVith prosperity acting as a narcotic, with philistinism
of World War II, the United States, which was so far in and McCarthyism rampant, our public life has been in-
the lead, has been losing its lead to the Russians who at creasinglv doped and without purpose. With the President
the end of the war were so nearly prostrate? Mr. Khru- in a kind of partial retirement, there is no standard raised
shchev would say, no doubt, that this is because com- to which the people can repair. Thus we drift with no
munism is superior to capitalism. But that answer really one to state our purpose and to make policy, into a chronic
begs the question, which is not why the Soviets have disaster like Little Rock. We find ourselves then without a
moved ahead so fast but why we, who have moved very chart in very troubled waters.

(Copyright, 1957, New York Herald Tribune, Inc.) Reprinted by permission of the New York Herald Tribune.
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Before the present century ends,
authorities have said you will be able
to hoard a rocket and cross the
Atlantic in minutes. Or circle the

New~ork o ParisEarth in anhour. ..
This is being brought about because

Sof practical research on problems that
in 15 m in uteneed answering now. At Douglas, for

instance, work to cushion sensitive
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4444



instruments against the tons of gray- 1500 miles away leads to controls
itational pull they meet in a rocket for tomorrow's rocket ships.
take-off tells much that will help pro- Today, Douglas engineers work in
tect passengers in a rocket ship. Im- fields ranging from atomic power to

proved aerodynamic design for super- electronics, thermodynamics to acous-
sonic fighters suggests more efficient tics. You see the results in skies
airframes for rockets. The control around the world, in aircraft, rockets

system which will permit directing and missiles for all of our armed
the Douglas Thor missile to a target services.

It, 71

44

- 4

Thor, new intermediate range ballistic
1 missile developed for the Air Force by the

Douglas Aircraft Company isstill a hush-
hush project. Thor is designed to carry a
thermonuclear warhead at meteoric
speeds . .. when operational will supple-
ment the manned bomber force of the
Strategic Air Command. Douglas is now
building three basic types of rocket and
missile: air-to-air, ground-to-air, and

- s ground-to-ground.

S, -Depend on

DOUG AS
fiCrst in Aviaton



AIRPOWER IN THE NEWS
used in the contest. The Vickers
Valiant, a four-jet medium bomber,
powered by four Rolls Royce Avon
turbojets, with a thrust of 40,000
pounds, dropped Britain's first H-
bomb in the tests off Christmas Island
earlier this year. The Vulcan, popu-
larly known as the "flying triangle,"
is a four-jet delta, powered by a Bris-
tol Olympus engine, with an approxi-
mate thrust of 50,000 pounds.

*A possible bright spot in the welter
of Soviet satellite news was the con-
tention of Russian-born French scien-
tist Alexander Ananov, founder of the Exciting new things
International Astronautical Federa- are happening at

Wide World tion, that the Sputnik will never be of
After Sputnik, what? Man's first ven- direct espionage value to the Russians. HOFFMAN ELECTRONICSture into spacewas dramatizedby this Photographs of the earth taken from

even a manned satellite would be Out of advanced electronics
worthless, he says, because of the lack research and development at
of detail obtainable and the cloud Hoffman comes an entirely new

E With the race for space underway layer that covers this planet. But he concept in ground radar. Still
in dead earnest, the Air Force hopes tempers this happier news with the underawraps byatheMilitary, this

to regain lost prestige for the US with assertion that knowledge obtainable unusualand practical Hoffmandevelopment applies revolutionaryits long-planned launching of Project about the upper atmosphere and outer techniques to solving complex
Far Side-the firing of a four-stage re- space is invaluable for computations weapons systems problems.
search rocket 1,000 to 4,000 miles into of the trajectory of ICBMs. Hoffman'sextensiveexperiencein
space from a platform carried 100,000 designing, developingeand
feet up by a plastic balloon. The Far U Worth repeating in the light of producingradarforairborne andSide launching is scheduled to be made Soviet attainments is the dispassionate shipboard installations laid the
from Eniwetok. Far Side and possible warning in USAF Deputy Chief of groundwork for this exciting new
speedup of the satellite and ICBM Staff Lt. Gen. Clarence S. Irvine's re- electronics development. In radar,
missile programs may well under- cent address to the National Aero- as in other vital military and com-
score the national reaction to the nautical Symposium. Said the general: mercial fields-countermeasures,
growing threat of Soviet scientific "TheUS willxwinorlosethedecisive navigation, weapons and com-
prowess, symbolized by Sputnik. phase [of any future war] with what munications systems-Hoffman

it has on hand at the outbreak. continues to produce the pattern
a The main striking-power of the We will not have time to build up our forprogressinelectronics.
RAF, nuclear-weapon-carrying Vickers forces. . . . We have had to abandon In a dynamic industry where only
Valiants and Avro Vulcans, are sched- reliance on long-range industrial mo- change is permanent, exciting
uled to compete in SAC's 1957 bomb- bilization. Potential is no longer ade- things continue to happen
ing competitions at Pinecastle AFB, quate insurance." at Hoffman.
Fla., this month. Two each will be -BILL LEAVITT ----

PHYSICISTS * ELECTRONICS AND
ELECTRO-MECHANICAL ENGINEERS

Significant new developments at
The honor of being the 500,000th volunteer enlisted by Hoffman in the fields of navigation,
the Air Force since it became a separate service went re- VLF, HF, VHF, UHF, radar, ECM,
cently to twenty-two-year-old Richard Jack Drnec of La weapons systems and semiconductors
Grange, Ill., son of Mr. and Mrs. Joseph Drnec. Airman have created important positions forDrnec's enlistment began with a phone call from La Grange
recruiter T/Sgt. Paul E. Robbins. He was sworn in byL. scientistsandengineersofhigh
Col. LaVerne L. Cheney. The enlistee was feted by the calibre. Please address inquiries to
Air Force and appeared on TV prior to leaving for basic. Chief Engineer.

The Air Force lost one of its most devoted employees, when IIo mT an
Miss Edna M. (Suzie) Adkins died in Washington, D.C., in
mid-September. An AF employee since 1923, Miss Adkins
had served as secretarial and administrative advisor to ectrom es
seven AF chiefs of staff. Among the honors she gathered in
her long career was her selection by the AFA to represent
all AF civilian employees at AFA's August convention. Last HOFFMAN LABORATORIES, INC.
June, she received the US Exceptional Civilian Service 3761SouthHilStreet
Award. The Civil Service League had honored her also. Los Angeles7, California
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"radar's caught infiltration on hill four zero..."
As at sea and in the air, Hoffman-developed radar

now gives our Armed Forces
greatly extended capabilities for surveillance on the

Jtlefield. It's another outstanding example of..

e.
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TRIPLE T REMAT-Airborne ... Assault... Logistics

The Fairchild C-123, service-proven The C-123 provides the military
as assault and logistical transport, with a variety of services . . . air-
plays a third role to perfection-stars borne supply, air evacuation, assault
as a vehicle for airborne troops. Its missions, bulk cargo logistics and AIRCRAFT DIVISION * HAGERSTOWN 10. MARYLAND
slow-up speed, high tail configuration now paratrooper airlift. Triple-threat A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION

and twin jump doors mean quick and quality too, in reliability, versatility
easy jumps for airborne troops. Nu- and performance . . . these C-123 WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS!

merous test drops have proved its characteristics are typical of all
effectiveness in the new mission. Fairchild aircraft.



Death

of a

Colonel
By John F. Loosbrock

MANAGING EDITOR, AIR FORCE MAGAZINE

WERE a few minutes late for the funeral. It was as Chaiinuan of the Joint Chiefs of Staff. The dead officer

a long drive from our Maryland home and the kids had served General Twining as Special Assistant during
had to be started off to school before we could leave. his four years as Chief of Staff of the Air Force.

I had not spoken during the trip through the crushing The sermon was brief, in the Roman Catholic tradition.
Washington morning traffic and my wife respected my As full military honors demanded, a band and honor
silence. guard led the funeral procession in slow cadence to the

An October mist swirled bleakly around the crowded freshly-duggrave on a wooded slope. Close by lay the
gravestones of Arlington National Cemetery. But just as grave of Gen. Hoyt S. Vandenberg, former Air Force
ixe arrived the sun burned through, touching with gold Chief of Staff.
the tow\ering steeple atop the Fort Myer chapel. Aircraft from nearby National Airport droned over-

The chapel was damp and chilly, austerely interde- head as three volleys rang out and the mournful notes
ntominational. The Requiem Mass had begun and above of "Taps" sounded through the trees.
the plaintive chords of the organ one could hear snatches Colonel Leo Francis Paul, United States Air Force,
of priestly Latin and the murmured responses of the -3822A, had stood his last formation.

Requiescat in pace." Pat Paul was my friend. He 'lost his life in the crash
"Amen." of a C-47w i ch went down near Washington, D. C., just
Among the pallbearers it was easy to spot the silver i ew mi] >m my home n Oto'er 2. He' was exactl

thatch of Gen. Nathan F. Twining, still new in his job Coniic ! on fol.owin7 pa2'
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DEATH OF A COLONEL

two wvceks from his forty-second birthday. It was what
the Air Force calls "a routine training mission."

Partly I am writing this because Pat was my fricnd.
But mostly I am writing it because to me he exemplified
tie Air Force officer at his best-a brilliant, dedicated.
practical visionary with the highest sense of duty I havc
e-ver encountered. His death was a great personal loss
to his family and to his friends. Beyond that, it was an
even greater loss to the Air Force which he loved and
to the nation which lie served so selflessly. -

The official records give only the bare outline of a
man's life. But von can read between the lines-if the man
was your friend.

"Born 16 Oct 1915, Wilton Junction, Iova." A rural
boyhood in the finest farming country in the world, where
the black loam runs deep and rich as butter. Fishing for
channel cat in the brown streams, and swimming there,
too, without worrying about a bathing suit. Walking bare-
foot in the thick dust of a back road. Plaig co\-pasturc

closest friends I'll ever have. I know that all of the

people at his funeral considered themselves blessed
in the same way. He was that kind of man. Every-
one felt that Pat was something special; and Pat, in
turn, made every friend feel very special and impor-
tant.

There were no "duty" appearances at today's
funeral. As they listenedto the last notes of taps, all
present, from General Twining to Airman Charlie
Bond, Pentagon E-Ring messenger, felt the impact ofTHE the loss of a real friend.

Right now, as I think these thoughts, I am, iron-
ically, a potential victim of the same deadly leadLEAD TIM E?   
time. I am riding in a C-47-"safest plane in the Air
Force." At the controls are two command pilots with
many years of experience, thousands of flying hours,
and plenty of filing time in the venerable goone
bird

By Lt. Col. F. D. Henderson, USAF As we boarded the aircraft, the pilot, a colonel,
told me of the most recent limitations clamped on
headquarters pilots. Many pilots are now limited to
one flight a month!

Why do we keep our headquarters pilots flying at
all? This question is constantly asked by those who

How long does it take to kill a good pilot? An do not understand the Air Force.
instant? Yes, an enemy bullet can do the job. This Every endeavor must be led and staffed with ex-
is a fine, wvorthwlhile way to die. perts. Certain key executives in hospitals contiiue

Several seconds? Yes, an engine fire or a fuel to diagnose, treat, and operate. Certain college and
systemfailurecanaccomplishthatone. Thatisn't university leaders continue to teach and write. Sen-
a bad way to die either. Unforeseen emergencies are ators and congressmen, even after elected and secure-
part of the game. That's why weget flying pay. lV in office, continue to practice basic politics at basic

Three to five years? Yes! Unfortunately, regret- levels.
tably, and damned sorrowfully-yes. Even worse- And so it is in the Air Force. Our executives fly
avoidably yes! because the Air Force is a flying business. When the

This is the long-lead-time death that shocks us day comes that the Air Force is not primarily con-
deeply when we lose a friend for no decent reason. cerned with flying, then it may be ably led by non-
This kind of death is the worst imaginable waste- pilots. But not before. For the present and years to
because it could be prevented. come we must be led by pilots who are active flvers

I have just attended the funeral of a man who with up-to-date, personal know ledge of our primar
died such a death. Colonel Pat Paul was one of the business.
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CONTINUED

baseball. Threshing oats and shicking corn. Driving the Crosses, art Air Medal, a Bronze Star, and two Purple
horse that pulls the laden hay-hook into the gaping barn Hearts, in seven campaigns. His last wound was sustained
MnW. in the Philippines and was severe enough to send him

"Permanent Address: 410 Iowa Avenue, Iowa City, back to the States in February 1945.
Iowa." The move to "town" after Dad lost an arminI a His last two assignments were an indication of the
corn-picker. Shady streets it a quiet university city. Foot- high regard held for the quality of his staff work-Assistant
ball practice in a caverotus stadium. Phi Beta Kappa. An to the Deputy Chief of Staff, Plans and Operations,
ROTC commission, second lieutenant, Infantry, United SHAPE, Paris, 1950-195:3; Special Assistant to the Chief
States Army Reserve. Cotonencemenit, Junt, 1936. of Staff, USAF, 1953-1957. At the time of his death he

A vear's active (luti\ wsith the Chilian Conservation was a student at the National War College, the nation's

Corps. A stint as sales omnager for a foIintain pen com- highest military school, an indication in itself that he was

pany. World War IIn active duty. earmarked as a future top Air Force leader.
0 0 0 . . .

Pat started flying coiparatihely Iate in his military Wh atn I bothering to set all this down? Pat Paul
career. He entered fling trainiin in May 1942 as a first wotild have been the first to say, "Sing no sad songs for
lieutenant. Like thousands of others, lhe w\on his wings at me." But one can talk a bit about the things Pat believed
Randolph Field (in Jantuar 1943) and as oin his way to in, the things which made him tick, in the hope that the

the South Pacific in May. disCUssion may thelp shape the career of a future Pat Paul
With the 5th Air Force he logged 706 hours oi 209 a:ld that the nation mooa thereby be the richer.

combat IissiOns, atnd pikd 11p thee Distiguish i(Colitted on follotitg page)

Colonel Paul was sUhl 111n excultiVe in the Air tenance. The Air Foirce tries, i the budget hearings,
1orce. Although he had not Occupied a cockpit as- to avoid losing too much operations and maintenance
ignment for several years, his staff duties required mItone, but to little avail. The attitude of most non-

intimate knowledge of air operations Lind cotinuinlg pilots is that pilots fly too much and most of our
flying experience. Hoswever, he ,as under the sane senators and representatives are not pilots.
sort of flying hour limitations that apply to all staff Atd so, inadvertentlv, througl ignorance and most
officers. In the accident in which Colonel Paul \\as certainly not o)It purpose, the end item-a dead pilot
killed, the pilot who was actUall at the controls was -is unconsciouslv conceived and developed by de-
in a similar staff position under thsttame flving limi- signers wlo do not and apparently ntever will under-
tations. stand the problem.

In this tragedy, the end itetns were three dead So for the present, and for many years in the
pilots. The lead time \\as three to five years. The future the fotur-hour-a-mointh production line will
iproduction line-a ClT fling systemr that does not grind out lost husband here, and a dead brother
allow staff pilots to fl, iiotgh. there. Like ill production lines, the longer it oper-

One or two flights a ionth siiply are not enougih Ltes, the more efficient it will get.
to keep even an experieteed I,000-hour pilot profi- And to absolutely no purpose! The whole system,
cient, to say nothing of ouniger men who will never designed to save dollars, costs nany times over say-
reach 2.000 hours if preseit trends coitintue. ings in lost inen and planes. Even worse, there is no

It is impossible to measure with scientific accuracy iieasure of leadership and experience lost. We will
just how fast a pilot loses proficiency or ho nuch feel this loss badl if there should be another war.
ie loses on this diet of reduced flying. 'rhere will Like Liote, Iam indignantxwhetI lose afriend
always be strong pilots wo fly imore skillfully on for such ll ironic reason. I am tndigiant enough to
four hours a month than \\weaker pilots who fly imuch ttggest that our Special Air Mission transports,
imore. which hatul VIPs hither and yon, be manned by four-

No one can prove that t particular accident was lour-a-minth pilots. I am onl suggresting that others
due solely to the fact that for the last few ears the li tgiven the saime privilege, the same gamble, as we
pilot had been limited to mninintnn fli insg hours. who live and die with the system. Perhaps this would

But Air Force records do show unmistakable cor- give the distinguished passengers a little better feel
relation between accidents and current flyiling expe- for a situation which we know so well.
rience, and we who fli need no statistics to under- Forgive tmy' bitterness, as I ride home in this
stand that four hours, tmonth after month, are not goonev bird behind two colonels who probably aren't
t'ough, even to flyagIooney. Neither is 100 hours so sharp Lt flting as they could be or once were. Pat
a year. Paul \ 1s a victim of this kind of ride. He is gone and

Now lead time o any end itein is composed of my heart is heavy.-End
more than production time. Let's go a step further
back and take a look at the design and development
of this end item-a dead pilot, a lost friend. Colonl enderson torked closely with Colonel Paul

There is always one iten that is fair gtme for for inrc than Itree years i i hePentaon, a length
slashing in every Air Force budget. This is the fliig of association relaticely rare in tle Air Force.-The

htour program or the tone lot optirations tind main- Edilors.
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DEATH OF A COLONEL CONTINUED

Above all, Pat Paul loved his country. Not in a narrow, voices; one must search lands of new promise;
chauvinistic sense, for the chinks in our democracy irri- one must face the unknown with confident heart;
tated him. But he believed passionately in the innate one must battle giants and one must be ready
dignity of the human spirit and saw America, with all its to die in the very dawn of a brighter day . . .
faults, as the finest, even though imperfect, reflection of
that dignity. It was a love that colored his every act and The poets and minstrels are at a loss
that formed the basis for the furious abandon with which to sing our sagas. There have been no high casements
he hurled himself into every task which came his way. from which to follow our questing;

Pat Paul loved his Air Force. He saw it as the ultimate no battlements from which to mark our strivings.
military expression of American national policy, both sword The airman forges the fates in a vast loneliness.
and shield of the Free World. Yet, his was not a selfish, The horizons swallow him.
parochial love. He freely acknowledged and would vehe- His spoor is a flick of light in the sun
mently defend the viewpoint of a sister service whenever or a murmur of overtone in the wind.
that viewpoint appeared to have the force of logic and And when the people send us forth to var,justice on its side. there drifts down from the misty sky somewhere

Pat Paul loved fiing. He was an excellent pilot. But the flotsam and jetsam
he never allowed the romance of flight to blind him to that hints of the living or the dead,
the bitter realities of the technological revolution. He was the victor or the vanquished-
an officer first, a pilot second, and a "wild blue yonder and that is all. God, who loves the brave,
fly-boy" in no sense of the term. He understood the need is alone with the brave.
for basic research, he could visualize the coming age of
missiles with no disquieting fears of technological unem- The kind of bravery Pat Paul typified was expressed
ployment. At the same time, he saw clearly the need for in a different way by his former boss, General Twining
force-in-being and realized that the transition from manned in a speech to Air Force Academy cadets last winter. IHaircraft to missiles would be a long, expensive and, at had been discussing the tradition of courage, pointing
times, unsettling proposition. out that there were many kinds, not the least of which

Pat was a true professional. He knew his trade and he described as follows:
could handle the tools of it with a sureness born of com- "There is yet another kind of courage that is perhaps
plete self-confidence. Yet, he was never too busy to lend even more rare. This could be called by many names:
a helping hand to those whose lesser competence made moral courage-the courage of one's convictions. It is
them less sure of themselves the determination to hold to one's principles in the face

He was articulate. He had the rare ability to convey of ridicule and strife . . . Acts of moral courage are, in a
his beliefs in a manner which carried conviction, whether wa, even more impressive that flying exploits of sheer
writing or speaking. He rightly felt (and this is a char- physical courage
acteristic far too uncommon in the military), that the General Twining's speech then went on to outline the
ability to express oneself clearly, concisely, and convinc- qualities the Air Force needs in its future officers:
inglv was as essential to his profession as an understanding "A broad understanding of national and international
of strategy and tactics. problems above and beyond Air Force problems will be

Pat was tireless, as only a dedicated man can be. He required of those who must convince our national leaders
drove himself unsparingly, often on jobs which technically of the nation's requirement for airpower. Conviction does
were none of his business but to the success of which his not follow assertion. It comes first from the acquisition
contributions were indispensable. Few persons, even those of that kind of confidence that educated men of character
with whom he worked daily, were aware of the total extent inspire in each other. Second, it comes from the ability
of his activity in pursuit of what he thought was right to explain and convince. This ability must be based oil
and needed. a broad knowledge of the total picture.

Undoubtedly these qualities are combined in many men. "Airmen have developed a motto which is, in essence,
But of all the Air Force officers whom I have known none this: 'To proceed unhampered by tradition.' It was the
combined them so dramatically as Pat Paul. recognized need to break away from traditional concepts

Lest I leave the impression that he was a stuffed- and methods of warfare that led Douhet, Mitchell, and
shirt paragon of all the virtues, let me add that he was Arnold into their lifelong battles against the established
a fast man with a quip, and could play with the same order. In other words-what's good today may not be good
concentration he devoted to his vork. I remember a party tomorrow. We must fight the tendency to hang on too
in Pat's honor, given on the eve of his entrance into the long to favorite weapons and tactics.
National War College in September. We gagged up some "As long as man is inventive enough to produce new
presents around the theme of "back to school" and one of equipment of combat utility, there must be other men
my last and fondest memories of Pat is in a size 48 sweat- who are quick to foresee its potential, and who are able
shirt, with National War College stenciled across the chest, to develop new concepts for its most effective use in the
just above a huge picture of an aircraft carrier. defense of our nation.

A courageous guy, Pat Paul, of a type vividly por- "We are in the midst of a great revolution in weapons.
traved in a poetic essay by AFA's own Gill Robb Wilson, But perhaps the greatest revolution of all has come about
past president of the Air Force Association, editor and as a result of airmen who created change, and then
publisher of Flying Magazine. It is called "Courage" and adapted themselves to this change. The ability to do this
appears in Gill Robb's latest book, "The Airman's World": in the future may determine how well we can achieve

our most important national goal-which is peace-real
Cod loves the brave. At my mother's knee security."
I learned it from the Book of Remembrance. To serve The author of this speech might well have been writing"with all thy heart and all thy mind and all about himself.
thy soul," one must go into the high places to hear For Pat Paul wrote it.-END
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MANCHURIA

WAKKANAlI

.VLADIVOSTOK O
CHITOSE

Alert at his radarscope, B akkanuai "watchmiani" takes vital tturn at LSAF vigilanice against day that miight o.
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The warning from the Wak-
kanni radar sets USAF pilots at
nearby Chitose AB scrambling
for their Sabrejets. When alarm
goes on, they never know wheth-
er it's the real thing this time.

ECONDSTO LIVF
By Michael Gladych

HE contrails came from Siberia, although the "trip-tease" is a daily eve? Well, the watchmen know about

crossed the Sea of Japan, and drama at Wakkanai Air Station, the the Red artillery and rockets, but they
now ominously point at you. Your radarmen never know if this time the haven't got time to sweat about it.

binoculars focus on three specks that Russian jets are playing it for real. They are too busy fighting another
spin the vapor-like spiders in search "It's like being the target man for enemy-the weather.
of their prey-the Russian light jet a sideshow knife thrower," as one During the nine-month winter, 100-
bombers, airman puts it. "You know the joker knot gales bury the radar bubble and

A few feet away in the dimly lit is damned careful not to hit you. But the camp under twenty-foot snow
control bunker on top of the Wakka- maybe he didn't sleep so good last drifts. Power lines go down, and the
nai hill, at the northern end of Japan's night-maybe he is a little jumpy. A water supply freezes. The other three
northernmost island, Hokkaido, US little accident and you're a little months there it is either fog or rain.
airmen watch the fast-moving blips dead." When the sun does make rare appear-
on their radarscopes. Over the tense As Gen. Laurence S. Kuter, now ances, Wakkanai camp gets a choking
hum of the air conditioner the scope- Commander in Chief of the Pacific gas attack from the "honey buckets"
men read off the Red jets' course. Air Forces says, "Wakkanai site is one -the offal from nearby canneries.

"Alpha-Bravo-two-seven-four-one- of the most important in our defense." While fighting the Wakkanai
time two-six." And this is whv. weather war, the watchmen must

The radar controller picks up his Wedged deep into the Soviet air keep their radar sets and their radio
phone. "Broomstick Two-vector three- base complex, Wakkanai radar can relay stations on the air around the
three-zero- angelsfour-seven- speed practically "see" the Red pilots run clock. To keep the "scope dopes"
six hundred." for their jets on several Russian air- watching their sets, the "static chas-

Now the scopes "paint" another fields. This kind of information is in- ers" passing radio messages, and the
blip, far to the south. That's the valuable for our intelligence. Of diesel generators feeding the juice for
"Broomstick" F-86 Sabrejets, scram- course, it follows that the sixty-odd so much electronic gear, the main-
bled from Chitose fighter base to in- "watchmen" of Detachment 18, 848th tenance crews work hard, sleep little
tercept the Russians. The two blips- Aircraft Control and Warning Squad- and lightly.
the Russian bombers and the Sabre- ron, would be the first to warn us The spare parts problem-pumps,
jets - converge. The radarmen lean of a Russian attack in the Far East. tubes, and condensers to be replaced
forward. And they would suffer, probably, the in a hurry-are a constant headache

Suddenly, the Russian blip veers first casualties. for the supply men, whose nearest
away just before crossing the boun- So long as the cold war stays on depot is some 200 miles away. Japa-
dary line of our defense sector. ice, all the Russians can do is keep nese roads, especially on Hokkaido,

The controller sighs with relief. the watchmen on edge with their look good only on the map, and if a
"Break off, Broomstick-break off. trip-tease acts. But should the Krem- truck gets stuck in one of the highway
Thanks a million. Over." lin decide on open warfare, there are hell-holes, it takes a deep-sea diving

Still watching the retreating Reds, long-range guns and rockets already team to fish it out of the mud.
one of the scopemen says, "Another zeroed-in on the lone Wakkanai out- The camp's main gate is at the last
damned trip-tease." It's supposed to post. stop of the rickety bus from Wakkanai
be a joke, but nobody laughs. For How does it feel to live on a bulls- (Continued on following page)
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W4AKKANAl
ACR TTATNE

USAF

Above. the hack gate at the aii station, and the beginning of "Spiller Tunpike
up the hill, traveling of which cails for skis and the endurance typical of USAF
airmen at Wakkanai. lleavy snow is just one of weather problems at the station.

At left, the main gate of Wakkanai, where everyone entering must pass stringent
identification check prior to admittance. Japanese policeman assists at the gate.

town, and, arriving, vou get that end- faster," laughs Spiller. "At this angle
of-the-line feeling, for this is the tip we'd overshoot the bubble and wind
of the Wakkanai peninsula and the up in outer space."
snow-capped peaks xisible across the Spiller, a dark, lean "Downeaster"
murky sea are on the other side of from Maine, has a favorite trick he
the Iron Curtain-in Sakhalin. plays on the rare visitors to the Wak-

Huddling under a bleak hill is the kanai hill. Driving nonchalantly with
camp-a handful of green-painted Nis- one hand, he drops a casual remark,
sun huts and wooden, one-story bar- "The other day the brakes failed-just
racks. Most of them are interconl- about here."
nected with narrow corridors leading The visitor looks down the precipice
to the mess hall-an arrangement the and quickly turns his head away.
airmen appreciate in the heaxv winter "Don't vou want to know what hap-
snow. Those hand-holding barracks pened?"
hide the usual camp traffic and the The visitor grabs the door handle.
place looks deserted except for a few Lightheartedly, Spiller goes on.
Japanese mechanics at the smallinn- "Well, there's a water reservoir down
tor pool. You can easily cross the en- there-on the bottom," he says. "We've
tire camp from the main gate to the never found the truck or the men.
back entrance in minutes. And about But the water has been tasting pe-
three miles away, along a steep, wind- culiar ever since. Maybe you've no-
ing trail, the radar tower keeps its ticed. Once I found a hair in my water NWa thing Ilioe SoNi o ntrailt- inI ~ ~of what could ieah liap~penitouiorrombulging eye on the Kremlin's back- glass. Blond. Crew cut."
yard. When his passenger is about to bail with powerful eddies at the foot of the

An Air Force blue "six-by" truck out, Spiller breaks into a laugh. "Didn't radar tower. It was at the entrance to
stops at the back gate. Bundled in a mean to scare you," he says. "It didn't this tower that A/IC Paul C. Brodeur.
parka, Capt. Ed Spiller, the main- really happen." Then he adds. "But a radar maintenance man, fought a
tenance officer and the "First Mate" it could, you know." duel with a ninety-knot gale last
of Detachment 18, leans out of the A stalled snowplow "Cat" balanc- winter.
cab. "I'm taking a new shift up the ing precariously on the road's edge Brodeur was on his way to fix an
hill-hop in," he says. and a bogged-down truck a little antenna. Holding down his parka

From the camp level, the hill doesn't farther on bear mute testimony to the hood and leaning into the gale, he
look too bad, but from the truck's rough going on "Spiller Turnpike," as made his way to the concrete porch
cab it feels like the climb on a roller the men call the trail to the top of of the tower. As he started to climb
coaster before that first big dip. With the hill. Even though most of the the steps, a gust of wind picked him
the engine grinding in low gear, the winter snowx has melted, we can't up, carried him across the nine-foot
truck noses up toward low clouds. drive all the way up. The slush is too porch, and slammed him against the
The wvatchmen in the back of the much for the sturdy six-by, so we corrugated steel wall.
truck automatically balance against walk the last hundred yards. Bruised and aching, Brodeur
the impossible angle and anchor them- It's a comparatively calm day, but crawled back to the steps. The wind
selves to the stanchions. you still have to brace yourself against pushed him down, but he kept on

"Cood thing we can't go any the Siberian breeze as it tugs at you (Contined on page 53)
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Df Allison Prop-Jet Engine
nd Aeroproducts Turbo-Prope_

Varks Another Milestone by Receivin:
'AA Approval for Commercial Operatic

CAA AFFIRMS DEPENDABILITY OF ALLISON PROP-JET POWER. Another major step toward com-
mercial airline operation of Allison Prop-Jet power in the Lockheed Electra has been accomplished with
the on-schedule approval of the Allison Model 501-D13 Prop-Jet engine and Aeroproducts 606 Turbo-
Propeller by the Civil Aeronautics Administration. Backing up the qualification test were 80,000 hours of
development time on test stands, over 75,000 hours of experimental and service flight time and testing of
engine components for an additional 50,000 hours. Approval of the CAA brings one step closer air-
line operation of this matched General Motors power team for the jet age in air transportation.

ALLISON DIVISION O.F GENERAL MOTORS, Indianapolis, Indiana w
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systems-in all the fields symbolized here-Motorola has
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SECONDS T LIVE CONTIN

trying until he made it inside. He kind you get after you switch off your
fixed the antenna before be collapsed. television set.

"I'm no hero," he says. "That job Miller points to a couple of blips
had to be done. With the antenna on over Sakhalin. "Looks like a traininm
the blink, the guys in the bonker mission," he says. "Probably shootini
couldn't work their scopes." landings. See howy they go around

If von want to get into the control the field?"
bunker and live to see what's going on The Russian blips stay over Sakha-
niside, you'd better speak softly, move lin, and there is no cause for alarm.
aentlv, and have your ID card right Yet Miller's deep voice is tense. "You
Iamdy. For the airman who opens the never know when those boys get or-
steel door sticks his .45 "grease gun" ders to head for us," he says. "So
at vou-his finger on the trigger-no we play Peeping Tom on them all
fooiling. the time."

Capt. Jack Miller, the Detachment's The shift on the hill ordinarily lasts
CO and the radar controller, greets vou eight hours, but the two scope dopes
at the bunker. "Sorry about the lethal always on duty have to be relieved Capt. Jack Mliller at (hitose check,

iardware," he says. "This bunker is cven forty minutes or so. ralurscope as sabrejets aiswer alert.

lhe nut of our operation. We can't "By the end of xour stretch vou fall -
take any chances." into a scope spin," A/2C Bill Minton.

The oor slams shut behind \ou and a radar crew chief, tells you. "They the colonel said firnly. "How come

the concrete wvalls close in. Along a carry you off stiff with your head go- xou haven't got one here?"

narrow corridor you pass the radar ing around." Lefty, never at a loss for word".

and radio maintenance shops, crowded But in the winter even the tracked said, "We do, sir. You're standing o
but shipshape. You peek into the "Weasels" can't get to the hill. The top of it."

switchboard room and climb a few relief shift don their snowshoes or Thecampissuppliedby'theWak-
steps onto the radar control balcony. skis and walk up-or try to. On kani town electric power. Of course,

When your eyes get accustomed to many occasions, the trail disappears when a blizzard knocks off some irces

the semidark, von see the "scope under the snow drifts, and the bliz- and covers up others, the power cocs

dopes" watching the PPI sets (Plan zarddrivesthemenibacktothecamp. off. And no electricity-no water.

Position Indicator) and the Height "You go on a shift and it's like "What do you do in an emergeci
Finder set. shipping overseas," says A/2C Bill like that?" you ask.

Under the far wall of the control "Country" Howard. "You've got to "Emergency, hell-this is our winter

room (which isn't very far-fifteen carry a load of C rations and you SOP, answers Captain Spiller. "We

feet or so) there is the transparent never know when you're g(oing to be use sake for a whiskey chaser-tastes

plotting board-a kind of a skeleton back. just to walk'up that hill takes good and works twice as fast. The

map showing the outlines of the you almost two hours." only problem is shaving. 1ou see, it's

Siberian coast, Sakhalin Island, and, "Yeah, and what happens when you dark in the latrine and we have to do

of course, Hokkaido Island gith Wak- finally et back?" chirps in A/2C everything by braille. Shaving with

kanai on its tip. If you focus xour Wayne Ippolito, a "static chaser" from (Continued on following page)

eyes through that plastic sheet. you'll Brockton, Mass. "You hardly have
barely see the plotter. The plotter time to stretch in your sack and in
is plugged in on the "scope dopes" comes Sergeant Frizzell and gets you
who read the aircraft position off their up to dig snow."
PPIs. As he gets the messages, he \1/Sgt. Edmond "Lefty" FrizzellI
draws the tracks in glowing crayon. the "top stud" of the detachment, has
He does it backwards-like the TV a way even with the exhausted watch-
weather girl. men. "I hate to pull them out of their

Beneath the control balcony sits the sacks," he says, "but the damned stuff
"teller." Like his banking namesake, piles up so fast that if we didn't dig
he is a stickler for figures. He keeps all the time, we'd be snowed under
an eye on the plotting board and for the duration. 'Course, I know how

passes the information in code by bushed those kids are so I make a
radiophone to the direction center big joke about it and sure enough,
a couple of hundred miles away. they get up and shovel-no sweat at

Captain Miller sits at his controller's all."
console. Looking over his shoulder, In spite of Lefty's psychology and
vou see the "sweep"-a slim pencil of the efforts of his men, the snow always
fuorescent light that goes around the wins in the end. The men have to
scope with the smoothness of a sec- tunnel their way out of the barracks,
and hand on an electric clock. That's and only the crosstrees of the tele-
the electronic picture of radio waves phone poles stick out of the buricd
the rotating antenna sends into space. camp site.
As the beam bounces off the objects One winter, Lefty recalls, a hird
in its path-terrain, planes, etc., the colonel from higher headquarter s
sweep "paints" ghostly contours of came to inspect the camp's security
coastlines. An aircraft shows as a measures. "Sergeant, the camp is sup- l&(ikieaI techmniciani Hill Por'ter. "<oc-
blip-a sharp pinpoint of light-the posed to have a twenty-foot fence," or" lo Wakkanai men, answe's call.
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SECONDS TO LIVE CONTINUED

out missing a beat. Keeping them Sid finished the job as he always
shipshape is no mean task. The diesels does. He still sports a scar above his
breathe through louvered intakes on knee. Had the wire touched him sev-
top of the dugout, which must stay eral inches higher he would have been
open lest the engines suffocate and a goner.
quit. So, when a blizzard starts ram- Sidwell's main responsibility is the

' ming the snow into the louvers, Booth radio relay stationss-the lifeinie of the
and his helpers arm themselves with Wakkanai outfit. Usually, when one
shovels and figit the snow for some- of the radio sets goes off,'the stand-by
times hours at a stretch. set takes over. But last spring, a one-prBut Booth only shrugs at praise. in-a-million chance put the stand-b
"The radar's got to go on," he says gear out of commission, too. There
quietly. "I'm just doing my job." was no way of repairing the sets-they

This "just doing my job" is the had to be replaced.
standard answer at Wakkanai. You get Putting an order through the sup-

* it from the green GIs just off the ply channels would have meant weeks
train and from the "repeaters"-the off the air, so Sidwell decided to pick
oldtimers bitten by the Wakkanai bug up the new sets himself. With two
who sign up for another tour. The spare tires on his six-by truck, he
top oldtimer among the watchmen took off for the depot 260 miles away.

k is one of the youngest men there-the Nineteen hours and two flats later,DNa"kkPrlmi ,taii,,,i iia ilel.. ArI. twenty-three-year-old M/Sgt. William he made it. He helped load the seven"'Dad"' I'lAi, iiar- fltlia horo
the outpost is a s(mbol of vigilance. "Sid" Sidwell, in charge of radio tons of equipment, and that same eve-

maintenance. ning he began retracing his tire tracks
toothpaste isn't so bad, but have you When the watchmen got sick of to Wakkanai.
ever tried to brush your teeth with listening to the Kremlin radio propa- The heavily loaded six-by was
shaving cream?" ganda-the only stuff their sets could harder on the tires-four of them blew

Wakkaiai winter is the toughest on get-Sidwell andt a couple of other out. The overworked hydraulic jack
mess hall boss Sergeant Tippton and static chasers" built their own broad- gave up the ghost.
his right-hand man, A/2C Fred Clark. casting station, the VAKK. Now "But I was lucky," Sidwell says.
The watchmen never miss the chow rock-and-roll platters drown out the "The outside tires still held so I drove
call, no matter how deep the snow Ochy Tshornye from Vladivostok. A on-the hell with the inside flats."
outside. And, as Clark says, "A hun- bull) burned out? A mess hall "reefer" However, Sidwell began to wonder
gry CI is worse than tIe Hokkaido on the blink? Sid always hears about about his luck when he stopped at the
bear." So, Clark marshals his Japanese it and always finds time to fix it. flood-swollen Teshio River. Crossing
cooks and helpers to fill every sink, One night during a rainstorm Sid the river on the way to the depot had
can, and dish with water for use in got an emergency call. One of the not been bad. The truck had been
cooking and dishwashing. 3 ,300-volt line poles in the camp was light enough for the hand-operated

"It's a headache, but we've never on fire. Sid grabbed his pole-climbing ferry boat. Now, the laden six-by
missed the chow schedule," says Clark. gear, corralled Bob Marshall, his help- would make the wooden ferry 9,000
'Of course, when the power fails we er, and raced for the trouble spot. pounds overweight.
ran't use our 'reefers' (walk-in refrig- Sure enough, the creosoted cross- Sidwell rooted out the old Japanese
crators) but it's plenty cold so the arm supporting the wire insulators ferry operator. "Papa-San, we've got
stff keeps all right." was crackling like a bomb fuse. One to get across. Think we can make it?"

Clark ought to know the GI mess high-tension wire was already droop- Papa-San looked over the squatting
ball behavior pattern. His father vas ing and within minutes there would truck and shrugged. "Dai-jobe- we
an Armv mess sergeant. Of course, be dangerous fireworks that could try."
being a CI himself, Clark gripes, too. wreck the camp's electricity supply. The crossing, Sidwell recalls, was

"I can hardly wait to get the hell Leaving Marshall below to stand a submarine operation. Hauling on
out of here-go home to California," by, Sidwell climbed aloft. Perched be- the ferry's rope, Sidwell and Papa-
lie says. And in the same breath, he tween the two hot lines, Sidwell put San stood waist deep in the swirling
adds, "On second thought, I'll prob- out the fire. Swaying in the gale, he current. The boat creaked and
ably wind up reenlisting in Japan. I reached for the wire to refasten it. lurched, but made it across.
know I'll miss this God-forsaken place A gust of wind whipped the 3,300- Another watchman who is held
-a swell bunch of guys." volt line against Sidwell's thigh. There in high esteem is the "Doc"-A/1C

The only spot at the Wakkanai Air was a flash. William E. Porter. His doctorate is
Station where there's no water short- "I thought he got it," says A/IC purely honorary; he is a medical tech-
age or power failure is the hill. Wa- Marshall. "He let out a hell of a nician. But he is trained to take care
ter is no problem because the crews scream and slumped in his safety belt. of any ailment from trenchfoot to ap-
do not have any. If they want a drink, I started to climb to get him off, but pendicitis. And since Wakkanai has
they merely melt snow. before I was halfway up, Sid came to. no MD, Porter rates high among the

The power on the hill never fails He was still moaning, but he told me men.
because of the unbeatable combina- to stay down." Porter has an honest-to-suture sur-
tion of three diesel generators and Looking back on his high-wire act, gery-scalpels, drugs, the works. He
the "Quiet Man," as the men call Sidwell crinkles his baby blue eyes. holds regular sick calls and like any
S/Sgt. Robert Booth. In a separate "Hell, I was utp there already," he conscientious GP, he's always on the
dugout near the control bunker, Booth says. "Why should Marshall stick his end of a phone after his office hours.
pets his diesels until they purr with- neck out, too." (Continued on page 56)
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The Convair 13-58 HuLstler, first U. S. Air Force supersonic bomber,
wil, be protected by Sylvania's electronic counitermaeasure eqJuipm1ent.

The invisible shield
NOW, AN INVISIBLE electro- In designing and developing the tensive specialization in the Weapons

magnetic shield will protect our B-58's passive defense system, System concept has resulted in ut-
United States Air Force's first super- Sylvania made important advances most organizational efficiency, as
sonic bomber against electronically in special components, including new well as the highest order of manage-
guided weapons. cooling, packaging and miniaturiza- ment competence.

The heart of this silent protector tion techniques. Whether your project requires
is a lightweight electronic counter- Staffed with top-ranking scientists management or technical experience
measure system, developed and and engineers, backed by extensive for complex integrated systems, sub-
produced by Sylvania's Electronic research facilities and modern auto- systems, equipments or special com-
Systems Division. This system mated mass production capabilities ponents, from initial concept through
stands ready to baffle enemy radar -the Sylvania Electronic Systems mass production- Sylvania engi-
seeking to guide missiles against the Division is a major contributor to neers will be glad to discuss methods
new aircraft. our national arsenal for defense. In- of solving your specific problems.

SYLVANIA ELECTRIC PRODUCTS INC.

Electronic eSystems Division S VN I
LIGHTING * RADIO * FLFCTRONICS * TELEVISION * ATOMIC ENERGY
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for that. They held a meeting and
decided to string the top stud from
a mess hall rafter. The CO's western
blood boiled. He galloped to the scene
and with his shooting irons cocked,
rescued the sergeant.

Purdum,of course,heard the legend.
An avid horse lover himself, he would
like to have a mount of his own. But
as he says, "I'm going to keep walk-
ing-I don't want anybody to jump to
conclusions."

As you leave the Wakkanai Air
Station, you see a small, white build-
ing by the fence. That's the chapel.
The men put it up themselves in six

Russian pilot's view of Wakkanai. At lower right, camp, upper left, the radar. weeks of their spare time.
During the dedication ceremony,

One night he was dragged out of the chief of police. He gets no cramps Protestant, Catholic, and Jewish
his sack to attend a delirious airman. from sitting cross-legged, and he can watchmen listened to the rites and
Porter unpacked his bag and examined hold his sake-assets highly esteemed the speeches in perfect harmony. The
the fellow. by the Japanese. He speaks enough visiting Protestant chaplain and Fa-

"I'm always wary of malingering," Japanese to assuage the officials and ther Peter Takamia from the Roman
he says. "Some guys like to take ad- get his man off the hook. Catholic Wakkanai parish consecrated
vantage of me, but that kid had real During a typical day, Purdum sur- the chapel. There were only three
McCoy pneumonia-high fever and vives mostly on coffee. You see him men of the Jewish faith-two airmen
high pulse rate-everything like in my supervise the mess hall extension, the and Alex Berger, a Philco technical
medical book." new airmen's club project, snowplow- representative. So, Alex-an Orthodox

Porter gave his patient an alcohol ing, the camp's ancient plumbing, Jew-donned his skull cap and chanted
bath, a shot of penicillin, and called planning lawns, booking movies, in Hebrew before the tough Wakka-
the nearest MD, then at Chitose Air checking the camp's laundry, and hag- nai congregation.
Base. The doctor confirmed the diag- gling on the phone with higher head- And Dad Purdum gave a brief
nosis and told Porter to keep the man quarters over the shortages-his big- speech. "The thing that makes us men
at Wakkanai. And after three days of gest headache. is the spiritual life," he said. "This
Porter's care, the patient was good One day Purdum got word that the chapel is the symbol of it and of what
as new. American consul was arriving by train we stand for."

Another time Lefty Frizzell got for a visit. "All my jeeps and weapons The watchmen have a succinct
banged up in an automobile crash. carriers were on the job," says Pur- GI term for those who are about to
Porter taped Lefty's broken ribs, dum. "The Japanese taxi was busy, go home. It is "figmo," which in polite,
put his broken armin splints, sutured too, and I was in a fix." free translation means, "Farewell, I've
the gash on his forehead, and fed him With only minutes to get to the got my orders." But those who are
codeine. Since Wakkanai has no X-ray, station, Purdum pulled one of his figmo hate to leave, for the rugged
Porter shipped the doped-up Lefty famous improvisations. He took the Wakkanai duty holds a magnetic
to Chitose base hospital, where he only vehicle available and probably challenge.
recovered nicely. made diplomatic history. The consul Bill Minton, the twenty-year-old

The man who by popular opinion rode to the camp in a garbage truck. radar crew chief, puts it this way,
(and Porter's medical book) should Of course, the men still gripe- "If the shooting ever started, we'd
get a case of ulcers is Maj. James S. what GI does not? But they appre- have ninety seconds to live. But it's
Purdum-the Wakkanai station com- ciate "Dad's" efforts to make Wak- a damned good feeling to know that
mander. Running what he calls a kanai livable, which is a far cry from as long as we're doing a job here, the
housekeeping detachment, Purdum what the camp used to be in pre- shooting may never start."-END
is the camp's Mess Officer, Postal Purdum days. Before Purdlum took
Officer, Special Services Officer, PX over the radar detachment's CO strug- ABOUT THE AUTHOR
Officer, Installations Officer, Provost gled with all the housekeeping prob- Michael Gladych, who contributed
Marshal, and the Motor Pool Officer lems. And holding so many jobs be- this piece, is a veteran of flying serv-
rolled into one. sides keeping the radar watch was ice in the air forces of three nations-

"I am like the tail trying to wag enough to make anybody slip his blip. Poland, France, and the US. An aero-
the dog," he says in his West Virginia A part of the Vakkanai legend is nautical consultant and member of the
drawl. "I guess even Houdini would a story of the early CO who bought Institute of the Aeronautical Sciences,
be stumped by some of my problems." himself a horse, a ten-gallon hat, and he has been a free lancer on aviation

A former horse artillery officer. Pur- a pair of six guns. His men called and airpower for several years since,
dum is every inch a regular soldier- themselves Wakkanai Rangers and as he puts it: "I'm too old to be a
rough, tough, and regulations. Yet, actually ran the camp in the Old West jet-jockey in the air but I try to do
behind his ramrod back the men call style. When the higher brass learned the next best thing-write about the
him Dad. about it, they sent a tough master ser- USAF and airpower." Holder of a

If one of his men gets in trouble geant to the camp to whip up some pilot's license, he has logged over
in Wakkanai town, Purdum dons his discipline. 7,000 hours in military and private
civvies and goes to see the mayor or Of course, the "Rangers" didn't go aircraft, including time in jet craft.
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Can you use the talent that built
1,500 Y-4 bombsights on schedule?

These General Mills technicians are representative of the production talent that built more than
1,500 Y-4 bombsights, 1,500 coordinate converters, 1,400 azimuth and sighting angle indicators
and 1,400 amplifier and power supply units-and, delivered them to the Air Force on time. Here
the men inspect a bombsight before it progresses to the next stage of production.

Because we have the highly skilled Such performance has come to be ex-
men-and the men have the specialized pected of us and has benefited many
tools and machines-we produce preci- other customers. We'd like to help No slow-downs for the B-47- Bomb-
sion piece parts or complete, complex with your production problems too. sights ready in advance! During pro-
assembliestomeetthemostexacting duction of the B-47 Stratojet, nota one was kept from the ready-line
requirements. for lack of a bombsight. The same

While building the Y-4 bombsight, Booklet Tells More, explains me- developmental, engineering and pro-
chanical and electro-mechanical duction skills that gave the Air Forceweimprovedoriginaldesign,exceedeproductionfacilies Sndto on-time delivery are available toUSAF specifications. In addition, our Dept AF-5, Mchanical Divi- speed production of your products.

thorough testing facilities assured de- sion, General Mills, 1620 Central
livery of only perfect instruments. .- Ave. N.E., Minneapolis, Minn.

General
MECHANICAL DIVISION Mlls

CREATIVE RESEARCH AND DEVELOPMENT-7-- PRECISION ENGINEERING AND PRODUCTION



To voice the world's newest submersibles

The shipboard and battle-announcing needs of a lems is found in the announcing equipment
submarine pose problems that just "standard" aboard the atomic-powered Nautilus and Sea-
equipment can't meet. wolf, built by our associate division, Electric

Exceptional ruggedness is required, both to Boat, and "voiced" by Stromberg-Carlson. Here
withstand shock and to resist heat, humidity, and standard components were re-designed to the
salt moisture. special conditions involved. On the Nautilus, to

Power must be adequate, yet compressed into date, our equipment has logged more than 60,000
the smallest possible space. nautical miles without difficulty of any sort.

Dependability is relative to such factors as Similar equipments also serve the land and air
cruise distances never before attempted by under- arms of our country's military forces and give
water craft. evidence of equal dependability under the special

An example of products meeting such prob- conditions for which they were designed.

STROMBERG-CARLSON 4.- A DIVISION OF GENERAL DYNAMICS CORPORATION

,eneral Offics a01 Facteries a techester, N. .- West Coast plants at San Diego and Los Angeles, Calif,



A ootby, even though Vou are
going to divorce me because I

signed for another hitch and volun-
tcered to test the Super-Svordfish
B-301?" he asked, avoiding her gaze.
Out on the lawn his five children were
tumbling on the grass with his three
dogs, two boxers and a schnauzer.

"I will," she said impassively, hand-
By Robert W. Duncan ing him his briefcase (the last time?),

"if you'll take off your oxygen mask."
"Sorry," he muttered. "Darling-

wont you change your mind? Think
of the good times ve've had together.
Remember those nights on Miami
Beach? Those days at Malibu? Those
mornings in Maine?"

"How about that year in Adak?"
" But Isentvyonmy whole pay. ;

I Flew Through Hell for $950 a h?"
And the dogs. I love you. Don't forget
that ....".

"You only love me because I look
like June Allyson," she whispered bit-
terly. "If you'd only listen to reason.
Father will take you into his business
as a partner. You know that."

Reprinted by permission, Air Facts, Inc. He looked out the vindow again.
his eyes tense and worn behind his
goggles.

"You don't understand," he said
softly, to himself. "I have to prove
something to myself."

"But What? What?" she cried,
pounding him on the parachute har-
ness with her tiny fists. He stood,
solid as a rock, and slowly pulled her
arms doxvn, holding her wrists.

"The car is waiting, dear. Since you
refused to drive me to the field."

She threw herself on the sectional
sofa, crying bitterlv. He lifted his
hand to her in a gesture he knew vas
futile. Slowlv he turned and walked
out into the blaze of noon. The trees,
the ten acres of grass, the swimming
pool, the two Jaguars. Life suddenls
seemed rich and full to him. He
shrugged, and stepped into the station
xVagon.

"Afternoon, Major," the driver said,
with a deference to more than mere
rank. The Major was the best there
was.
He sat in the rear, his arms folded,

as they glided through the suburbs
and into the open desert country. All
too soon they arrived at the Base.
They stopped in front of Operations,
and the Major strode into the Gen-
cral's office.

The General always made him feel
like a little boy. Lean, hard, the vet-
eran of innumerable missions and test
flights, the General, the Major knew,
would never ask him to do anything
he wouldn't do himself.

"I wouldn't ask you to do anything
(Continued on page 63)
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Westinghouse AII-Weather System Guides
In any weather, day or night, USAF's BOMARC, Take advantage of Westinghouse ability to develop,
operating at supersonic speeds and extreme alti- engineer and produce complete electronic systems
tudes, is guided to the target by its Westinghouse for America's defense. Westinghouse Electric
ground control and target seeker systems. Corporation, Air Arm Division, P.O. Box 746,

Baltimore, Md. J-91058
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WhIM-99BOMARC,longrange, inter-
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communication

is a sometime thing

Lips encouraged to voice new theories helped make possible modern
rocket power. Yet-for the sake of our nation's safety-our lips
must remain sealed to our enemies.

RMI has long been known for its "open and shut" communication-
for its encouragement of creative discussion not only within RMI but
also with others who are working to advance America's cause . .. and

for its constant vigil to protect America's secrets. For over a decade
and a half, RMI engineers and scientists have been cooperating
whole-heartedly with our nation's security program as they blaze new trails
in developing and producing today's ... and tomorrow's .. . powerplants.

Engineers, Scientists-Perhaps you, too, can work
with America's first rocket family. You'll find the
problems challenging, the rewards great.

Power for Progress
4873

REACTION MOTORS, INC.L
A MEMBER OF THE OMAR TEAM

DENVILLE, NEW JERSEV



I wouldn't do myself," the General ing. The General answered the salute Up, up, he climbed, through the
opened. "You know that, Bill." slowly, sadly. Tears came into his eyes stratosphere, the ionosphere, the exos-

"Yes, sir," the Major said, looking as he thought of his son. Tears of phere, until the world was a tiny
at the General's decorations. He wore shame, as well as regret. Bill, in a sphere below him. He leveled at
them on a cross-chest sash. way, had become like his own son, 100,000 feet. After flying for several

"You don't know what this test since Marvin had walked out of his minutes he felt weak. A twist of the
flight is, do you?" life and joined the Navy. dial, and the comforting hiss of the

No, sir." Pentagon brass stood in front of precious gas brought comfort. He
"I didn't dare tell anybody, or I Operations as the slim, vicious-looking gazed over his shoulder at the settin

couldn't have gotten a volunteer. Why B-301 started up, its fourteen engines sun, in the east. Yes, the sun which
did you volunteer, Bill?"

"I've got to prove something to
myself, General." The howl of a low
formation of F-403s came through the
window.

"This is it, lad. The last crucial test
of the B-301. WVe've saved the tough-
est for the last."

The Major blanched. The other
tests had been hair-raising enough. I
The Super-Swordfish had gone through
everything, including the underwater
landing on the atomic submarine,
which the General himself had made,
almost losing his life in the most hor-
rible fashion when he came face-to-
face, tooth-to-tooth, with a school of 0
cannibal fish. The General's hair had
turned white during the experience,
and he had called it his closest shave
since the time a Pogo he was landing _

had an engine failure two hundred
feet off the ground. His name had
been Shorty since that one. screaming a dervish tune as they was rising for the unseen men and

And the toughest was yet to come! blasted the desert sands into a great women below him.
"All right, General. Let me have it." gray cloud. The Generals did not Two hours later, at Melbourne, he
The General walked to the window, notice a couple-a distinguished gen- made his radio check on the special

his hands clasped behind. tleman in a gray flannel suit and a frequency set up for this flight.
"We know," he said, "what a pilot tiny wisp of a girl who looked like "On schedule," he said. "Fuel okay.

ii good condition can take. We know June Allyson-standing in the shadow What is the weather in Calcutta?"
how many Gs, how much altitude. of the control tower. "Stand by," Melbourne answered.
But what about the tired pilot, a pilot "We're too late, Dad," she said. Then a moment later: "We have a
full of the poisons of fatigue?" "And I didn't even say goodby to special message for you from your

"Yes?" said the Major, toying ner- him." She sobbed into his lapel as the wife."
vously with the pressure-suit intake B-301 slithered down the taxi-strip. His heart picked up a beat.
tube. "Where are the wings, General?" "Roger," he said. "I mean Romeo.

The General spun around, over- a General asked. What is it?"
shooting slightly. He spun back and "They're there, General," replied "It is a boy," the Melbourne oper-
focused on the Major. the General. "Watch when we get ator read. "Nine pounds. Both doing

"What can a pilot take after flying the tail view." fine. Signed, Dad."
around the world?" The B-301 rocketed out on the run- The little doll! And she hadn't told

Bill gulped. way. him. A tear came into his eye, a spot
"After flyingaroundtheworld, you "Tower from 4591," the Major of moisture unseen by the wild bush-

are to dive from 100,000 feet, pull called. "Ready to roll." men who roamed the desolate areas
out at Mach three, and then land." "\Ve do not have your clearance of central Australia forty miles below

"In that order?" yet," said the tower operator, a callow him. She was always pulling these
"In that order. If there is anybody youth with peach-fuzz on his lip. little surprises. Like the B-36 she

in the outfit who can do it, you'can." "There isn't any," the Major bit out bought last month and had assembled
He put his hand on Bill's shoulder. impatiently. "I didn't file any flight in the back yard for a birthday

A mech appeared in the doorway. plan because I'm going to land here. present.
"The plane is ready, sir," he said. It's a local hop," he added, chuckling The nations of the world slid below

"One more thing," the General said. mirthlessly to himself. his wing one by one as the minutes
"Yes?" "Roger," the youth replied. "Cleared ticked on. He tried not to think of
"We don't want you to have too for takeoff!" the final maneuver-the pullout at

much fuel in your tanks when you re- The B-301 screamed into the air Mach three. It was too cruel, too
turn for the dive, better dog-leg it by swiftly and irrevocably, reducing the unnerving. But during that dive and
way of Little America." property value of local estates. In recovery he might find out what he

"Will do," the Major replied, salut- seconds it disappeared. (Continuedonfollowingpage)
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anitcd to inlow, proe w\hat had to precious milliseconds left, to start the "Darling," she said, "it was hor-
be Proved. And if lie did, he could pumps. rible! I didn't think I'd ever see you
turn on his heels and walk away from "'Then eject! Pull the seat ejector!" again."
the best plane they could offer him, The Major's left hand found the "Just a job somebody had to do,"
secure, untempted. It would be Jeune, lever, and pulled. A blast. the Major said tersely. The General
the boxers, the sclnauzer, and the five "Did xou pull the seat ejector?" stood proudly ten feet behind him.
kids.from then on. No, six. That little the General called. "And I had to prove something to
doll! "Yes," answered the Major. myself."

As the US coast came into view, "What's the matter with it?" "Did you do it?" she asked breath-
he gave his safety straps another hitch. "Works file," the Major said. lessx.'"lt it?"
Mach three! He shook his head, as if
to shake off the fatigue which was
grabbing at his eves with gloves of
steel wool. His mouth felt like cotton;
the martinis in the thermos had been
too dry.

The thin thread of the Mississippi.
Ten more minutes, and then the mad
dive to earth. Why? His tired brain
kept asking. Wh\? To find out what
a man can take when he's tired?/

I'll tellht o loulat lie Ca take. le
can take a long rest. A month of
afternoons on the beach, baking in
the sin. The arms of a loving wife,
and the distant clatter of children.
A little boy, too! He sniled with
unabashed sentiment. as he rubbed
the stubble on his chin.

"Should have shaved before I left,"
he muttered as he plugged the razor
into the panel receptacle. "Ought to
have a clean face for the newsreels.
Or." he added, laughing sardonically,
t' surgeon., "Ejected the seat. liin still in the "I had to find out," lie said. "AndWehaveonoiiradar"theBase plane." noy that I have, General," he added-eIlld. "ConTratmilatiins onl a rrc'at Those on the ground saw it ap- turiing, I am submitting my resio-trip. Begin to dive in two minutes . o,,I' proach, a tiny point wich grew rap- nation."

heading tivo-eight-zero. ..Theangtwoaigchecker sfu idIly into a silver streak. It was im "What did you find out?" Jeune'sihe Major checked his fiuel Just 1l flight, hurtling over the desert fatier asked.

IHe turned slihtl left, to the headin a hundred feet in the air. Before their "That I'ma coward. Darling!" he
etes it settled slowlv into the sand smiled, turning his back o the crest-Then gentlyasgentlyasthebree and 'lithered to a smooth stop, leaving fallen General and holding out hi>detaches a rose petal, lie pushed fli behind a red trail of iiiolten metal arms, "How about that partnership?'stick forward, trimmingf to matche and sand. And they strolled into the sun, set-Mli txwo was old stuff, hut aslic lWhen the ambulance copter lauded ting in the west as all suns should.approaclied Macl tlirc its etii, the in front of Operations, the Major had the two of them arm in arm, Bill and

trilerorofthoe whffex ic wsx recovered sufficiently to step out wxith- his father-in-law, Jeune and her pre-terror of those who flew the silv7er
billets.Hefelthisteethrattle aslie out help. Waviig the doctor aside, lie cious bundle from Heaven fetched up
mar'led that a macline could hiold strode toward two people his sharp the rear.

mision had detected standing near the "Wait till lie finds out the schnauzertoigether at this pace. ,
His xatrx'es searchedthe11 door. One, a little wvisp of a girl with has worms!" she snickered to herself.

a husky voice, was holding a baby. And there'sa lead rat in the swim-of the panel for the speed indicator. Theotherxxasherfather, mineiiool.-END
IHi' lound it at last, and examined it
with the wobbly care of a drunk
tryingto focus. It couldnt be!Mali ABOUTTHE AUTHOR
four!

He pulled back, gently, gently. The Robert W. Duncan, note an assistant (jg), and since tinii his reserce acticit
buffet eased to a double, but the professor of English at the Alton Resi- has included tours as conoanding
altimeter kept winding down. Fifty cnce Center of Southern Illinois Uni- officer of Naval Reserve fighter squad-
thousand, forty-five, forty. versity, has contributed articles to rons in Colunmis, Ohio, Crosse Isc.

"Pull out!" the General's voice such publications as Real, True, and Mich., and Olathe, Kan., wvith the
screamed at him. "Pull out!" the old Bluebook, as iell a s Air Facts, rank of lieutenant coninander. le

"I can't!" lie ground out from for which ihe started writing back in joined the faculty of Southern Illinois
clenched teeth. Perspiration and tears 1943. During World War II, he served in September, and now lives at Altoi.
of pain were filling his goggles, and in the US Nacy as a instruient in- Ill., just a fete inunites fron the cani-
lie could not take the time, wxith structor with the rank of lieutenant pis of the unicersity.
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ADMIRAL'S PALO ALTO LABORATORY DEVELOPS

EQUIPMENT FOR CAMERA STABILIZATION

The art of aerial photo-reconnaissance requires absolute camera stability LOOK TO Admiral FOR

to obtain the fine detail needed to discern small objects from great alti- - RESEARCH

tudes, Even with an automatic pilot in control, the plane itself is far too * DEVELOPMENT
unstable for reconnaissance work, and additional stabilization is required. PRODUCTION

Now Admiral has developed equipment that automatically compen- IN THE FIELDS OF: MILITARY TELEVISION

sates for the slightest deviations. Electronic signals from gyros are ap- COMMUNICATIONS UHF AND VHF * RADAR

propriately modified and distributed as needed to stabilize each of the RADAR BEACONSAND 1FF * RADIAC
various camera mounts. The accuracy of the gyro signals is fully re- TELEMETERINGC DISTANCERMEASURING
flected in the mechanical adjustments of each camera platform. More- CONSTANT DELAY LINES * TEST EQUIPMENT
over, Admiral has applied subminiaturization techniques to reduce size ELECTRONIC COUNTER MEASURES
and weight to half of the original requirement specifications.

This system was developed in Admiral's Palo Alto Laboratory by the ENGINEERS. The ide scopeofwork in progress
Advanced Development Section, Government Laboratories Division. the fild of your choice. Write Director of En.
Complete information concerning the Laboratory's capabilities and cur- gineering and Research, Admiral Corporation,
rent activities is available to qualified persons. Chicago 47, Illinois.

AdmiralCORPORATION * GOVERNMENT LABORATORIES DIVISION * CHICAGO 47, ILLINOIS



Avcoloday

Avco's Crosley
helps put

a "Quartermaster"
in the sky

Now, critical Air Force supplies cross the

skies in greater bulk-with greater speed-
via Lockheed's new C-130 Military Transport.

To produce the all-important C-130 empennage

(tail section), Lockheed called on Crosley.

The result: empennages of consistent quality,
and perfect interchangeability. Crosley's long

experience with all methods of airframe toolinI
guarantees positive fidelity to design. Aither

contribution by Cr4le Division at Avcn.

THIS IS AVCO

Avco today is a diversified organizition whose

products include aircraft power plants and

structures, electronics for defense and industry,

an11d specialized home and farm equipment.

Avco's divisions and subsidiaries are:

Crosley-electronics and aircraft structure .
44 Lycoming-aviation, marine and industrial

power plants ... American Kitchens ...
New Idea and Ezee Flow-specialized Irmin
equipment. .. Research and Advanced

Development . .. Crosley Broadcasting

Corporation ... .Aloffats, Ltd. (Canada)-

conilnercia alul (-t:Inzd btiquipment.

AVC Ma e lhn s et r fo 0 -r

Avco Manufacturing CorporationAv c o 420 Lexington Avenue, New York, N.Y.



And There ight Be Mor*e . ..

Reserve and Guard
Wings Axed To 39

By Edmund F. Hogan
RESERVE AFFAIRS EDITOR

IT USED to be that new Air Force Reserve programs Air Station, N.J. With the wing will go its 326th and
bloomed in the springtime-along with the dandelions. 327th Squadrons.
But this year the new one has emerged in the fall, The Td Troop-Carrier Squadron, now at Dress Me-

well ahead of the traditional timetable. morial Airport. Ind., will be shifted to Scott Air Force
Until last month the established ffiing wing program Base. The 77th Troop-Carrier Squadron, now at Pinellas

for the Air Force Reserve and Air National Guard totaled County Airport, Fla., will be moved to Alvin Calender
fifty-one, txventv-seven in the Guard and tventy-foiur in Field at New Orleans. The 78th Troop-Carrier Squadron,
the Reserve. But last month the ax fell and the program no\ at Holiman Field in the Twin Cities of Minneapolis-
was revised downward to thirty-nine wings, twenty-four St. Paul, will be transferred to Billy Mitchell Field at
in the Guard and fifteen in the Reserve. Milwaukee.

The cuts reflected the continuing reductions being ap- The cuts will eliminate from the Reserne flying program
plied to the Air Force as a whole, including deep slashes approximately 1,100 officers, 3,000 airmen, and 400 civil-
in vital research and development projects, and were dic- ian employees. While the reduction polic decreed that
tated by expenditure ceilings applied by the Administra- those made surplus by the cuts should he given all possible
tion to the Reserve and Guard. help in finding new assignments, it appears unlikely that

Although the Guard received an appropriation from they canl be absorbed in any other portion of the paid
Congress for the current fiscal year of $263 million, the Reserve program. Among those affected immediately are
Administration told the Air Guard it could spend only one brigadier general, thirty-two colonels, and ceighty-three
$233 million. To live within this expenditure ceiling, three lieutenant colonels.
ANG wing headquarters were lopped off, along with three The reductions were not surprising in the light of the
squadrons. shrinking process currenotly going on Within the active

To support the Air Force Reserve program of twenty- establishment. Some 3,000 Reserve officers on extended
four flying wings, approximately $100 million Was required active dutx are being-or will be-let out as the Air Force
in maintenance and operation funds. The Administration reduces from its current officer strength of 140,000 to
told the Air Force it could have 881 million in this area. 128,000 by next June 30. At that time the active Air
As a result, nine wing headquarters and ten squadrons Force will total 875,000 officers and airmen as contrasted
were eliminated. to 922,000 nox on board.

The new lineup sets up distinct missions for the two Even before the Air Force Association's convention in
components. The Guard will be a combination of fighter Washington last August, it was known that studies were
and tactical reconnaissance-almost 100 percent jet in process looking to a reduced Reserve Forces structure,
equipped-while the Reserve will be composed exclusively of a size that could he supported within the funds that
of troop-carrier units. the Administration would make available.

The Guard knocked out a wing headquarters and one That the fiing program would be axed immediately
fighter-interceptor squadron at Floyd Bennett Naval Air was a foregone conclusion because of the high cost of
Station in Brooklyn; a ving headquarters in Connecticut maintaining and operating aircraft. Dollars saved in this
and another in Philadelphia; a fighter squadron at Read- wax can be stretched to proxide instruction in the rela-
ing, Pa., and a fighter squadron at O'Hare Field in Chi- tively inexpensi e ion-pa segment of the individual train-
cago. The Guard personnel losses will approximate 156 ing program.
officers, 632 airmen, and 247 full-time technicians. To keep alive retirement rights, it is assumed that Re-

The Reserve eliminated wing headquarters at Floyd servists and Guardsmen made surplus by the cutbacks
Bennett in New York, Minneapolis-St. Paul. Portland. Ore., will gravitate to the Air Reserve Centers. There are ninety-
Chicago, Pittsburgh, Scott Air Force Base, Niagara Falls, three of these cirrentl operating in the country, offerinr
Memphis, and Dallas. specialized trainling, some of which is in pay status.

The ten Reserve squadrons eliminated were the 79th But despite the fact that Air Force has enough money
Troop-Carrier at Floyd Bennett; 328th at Wilmington, to support the 165.000 Reservists and Guardsmen cur-
Del.; 757th at Richmond. Va.; 472d at Willow Run Air- rently being paid, the center program is being looked at
port, Mich.; 64th at Portland; 84th at Chicago; 56th at critically by both the Bureau of Budget and Department
Pittsburgh; 732d at Scott; 813th at Dobbins Air Force of Defense. A straw in the wind, perhaps, was Continental
Base, Ga.; and the 357th at Clinton County AFB, Ohio. Air Command's order shutting down three noinfiing ac-

Alongx with the eliminations, the Air Force announced tivities-the personnel processing centers at Baltimore, Los
some reshuffling of units which will remain in the pro- Angeles, and Pittsburgh-at almost the same oment the
gram. The 512th Troop-Carrier Wing, now located at Pentagon was announcing the cuts in the flying units.
Wilmington, Del., vill be moved to Villow Grove Naval (Continued lon page1 69)
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Rigidity! At equal weight, magnesium is 18 times stiffer than steel

11aguesinins lni(ue comlnination of strength and light Similarly, a magnesium bar of equal rigidity to an aliimun
(reight ives it some outstanding abilities as a structural bar will weigh only 75' as much as the aluminum bar. At

metal. Take rigidity, for example. A magnesium bar has equal weight, the magnesium bar will be over twice as stiff.
22 thestiffnessofasteelbarofthesamedimensions. From these facts it's easy to see that magnesium can do a
But stiffness increases as the cube of section thickness. So, if structural job equal to or better than steel and aluminum-
thickness of the magnesium is increased to twice that of the and with appreciable savings in wveight-whenever it's prac-
steel, the magnesium bar will be over 70% more rigid-yet tical to increase section thickness. For more information

evigh only half as miuch. And if thickness is further increased contact the nearest Dow sales office or write to us. THLE
until the bars are of equal weight, the magnesium bar will be DO1W CHEMICAL COMPANY, Midland, Michigan, Magnesium
1S78%-or over 18 times-more rigid! Department, MA 1402E-2.

YOU CAN DEPEND ON'



RESERVE CONTINUED

Continental Air Command, itself, is being examined Politically, thecutshavehadtheexpectedrepercussions.
clels and reports arecurrent thatit isduefor reduc- Illinois,wherethelossofoneGuardfightersquadronat
tion in strength, wvith apossibility existing that it may O'Hare will cause the 126th Fighter-Interceptor Wing to
lose one of its four nmbered air forces, reorganize intoan AirDefense \ Fin, with the loss of

Asmaller CONACappearsimminentbecause, whilethe sevent-five airtechnician positions, hasprotestedstrongly
command has avariety of missions, including search and to the National Guard Bureau. Asimilar protest has been
rescue responsibilities, its principal tasks are operating lodged byNew York,\vhere the loss of the 106th Fihter-
the Air Force Reserve and supervising Air Guard training. Interceptor Wing Headquarters and 114th Fighter-Inter-

eerunitswillreducerequirementsinthesetwoareas. ceptorSquadronwill cause reshuffle ofthe units remain-
Operationally, the cuts in both the active establish- iintoanAirDefenseGroup. Seventy-three airtech-

ment and Reserve Forces programs may prove beneficial nician slots will be eliminated here, along with seventy-six
to the AirSGuard.A immediate resultCof the cutswas officers and 201Bairen.
to make available to the Guard about 100 late-model Reservists, likewise, have voiced their objections. In
North American F-86HandF-86Ljetshlich ha been New York, heretwo Reserve wingheadquarters and one
ithe3ReserveandactiveAirForceinventory.Alsobein troo-carrier squadron were eliinated. Reservists lost
made available from Tactical Air Command are sufficient 1notime protesting to both of the state's US senators and

ubers of RB-57stoequipfour Guard squadrons fora representatives in thecongressionaldistricts affected.Texas
bomb-damage assessment mission. And redluctions in Air and Minnesota representatives also heard from their con-
DefenseCommand will givethe Guard an opportunityto stituents intheDallasand TinCities areas.
take over more active Air Defense responsihilities. Thereis little doubt thataninvestiationintothere-

One proposal beingadvanced,forexample,wouldhave serve progras oftheArmandNavy,alreadyscheduled
the Guard dactivate its d Tactical Reconnaissance fornextJanuarybyRep. Overton Brooks of the House
Squadron atJackson,Miss.,andreactivatetheunitasa Arme ServicesCommittee willbeexpandedtoinclude
fig6ter-interceptor squadron at lGhee-Tyson Field in the Air Force Reservereductions.
Ten2essee, replacinganAirDefense unit there. Ifthe Butt tisaillbeaninvestiGationafter thefact. For Con-

proposaliscarried out,the Guarwilltake over theentire tinentalAir Command and the National Guard Bureau
stallation a StheAirDefense mission from theactive have beeninstrcted bythe AirForceto eton withthe

o 05hiTSacti/,CtiS r in theA Ol.eserve min.urd--PauP,-Mi)

HOW RESERVE FLYING WINGS LINE UP NOW

After alt/e cas and sitches id, enmade, here UNIT LOCATION
ishot;te fifteen Resevc flyngttm.s lined iii:

403d T/C Wing Sefridge AFB, Mich.
UNIT LOCATION 63d T/C Squadron Selfridge AFB, Mich.

64th T/C Squadron Niagara MAP, N.Y.
94th T/CWing Hanscom Field, Mass. 512th T/CWing Willow GroveNAS, N. J.731st T/C Squadron Hanscom Field, Mass. 326th T/C Squadron Willow Grove NAS, N. J.732d T/C Squadron Grenier AFB, N.H. 327th T/C Squadron Willow Grove NAS, N. J.
302d T/C Wing Clinton Co. AFB, Ohio

355th T/C Squadron Clinton Co.AFB, Ohio 434th T/C Wing Bakalar AFB, ad.
356th T/C Squadron Clinton Co. AFB, Ohio 71st T/C Squadron Bolar AFB, Tnd.

72d T/C Squadron Bakolar AFB, Ind.
514th TIC Wing Mitchel AFB, N. Y.' 73d T/C Squadron Scott AFB, 1ll.

335th T/C Squadron Mitchel AFB, N. Y.
336th T/C Squadron Mitchel AFB, N. Y 435th TIC Wing MiamilIAP, Fla.
337th T/C Squadron Bradley Field, Conn. 76th T/C Squadron Miami lAP, Fla.

433 TC WngBroksAFB Tx.77th T/C Squadron Bates Field, Ala.

67th T/C Squadron Brooks AFB, Tex. 459th T/C Wing Andrews AFB, Md.
68th T/C Squadron Brooks AFB, Tex. 756th T/C Squadron Andrews AFB, Md.
69th T/C Squadron Dallt AFB, Tex. 757th T/C Squadron Youngstown MAP, Ohio

442d T/C Wing Grandview AFB, Mo. 758th T/C Squadron GreaterPittsburgh AP, Pa.
303d T/C Squadron Grandview AFB, Mo. 440th T/C Wing Billy Mitchell Field, Wis.
304th T/C Squadron Grandview AFB, Mo. 95th T/C Squadron Billy Mitchell Field, Wis.
305th T/C Squadron Tinker AFB,Okla. 96th T/C Squadron Minn.-St. PaullIAP, Minn.
357th T/C Squadron Davis Field, Okla. 97th T/C Squadron O'HarelIAP, Ill.

452d T/C Wing Long Beach MAP, Calif. 349th T/C Wing Hamilton AFB, Calif.
728th T/C Squadron Long Beach MAP, Calif. 312th T/C Squadron Hamilton AFB, Calif.
729th T/C Squadron Long Beach MAP, Calif. 313th T/C Squadron Portland MAP, Ore.
730th T/C Squadron Long Beach MAP, Calif. 314th T/C Squadron McClellan AFB, Calif.
733d T/C Squadron Hill AFB, Utah 758th T/C Squadron Paine AFB, Wash.

446th T/C Wing Ellington AFB, Tex. 445th T/C Wing Dobbins AFB, Ga.
328th T/C Squadron Barksdale AFB, La. 700th T/C Squodron Dobbins AFB, Ga.
704th T/C Squadron Ellington AFB, Tex. 701st T/C Squadron Memphis MAP, Tenn.
705th T/C Squadron Ellington AFB, Tex. 702d T/C Squadron Memphis MAP, Tenn.
706th T/C Squadron Alvin Callender Field, La. 65th T/C Squadron Donaldson AFB, S. C.
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Designed for a variety of Jet AgeNOW FLYING! military missions, the Lockheed
JETSTAR is a 4-engine utility jet
transport that flies 500/550 mph, at
altitudesof25-to-45,000 feet, 2,000THE NEW LOCKHEED statute miles and more.

Amazingly quiet (due to the aft fuse.
lagemounting of engine jet pods), the
newJESTAR is an ideal aircraftfor
economical: borber pilot transition
* in-flight refueling indoctrination *
bombardier training * ECM training

a swept-wing "economy size" jet

that can match the performance of LOCKHEED
large jet transports...

but at a fraction of their costs!
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UlIN I.N

MODEL
0-470-13A

34 4

IV

... because they're Continental-engineered for safety, dependability,
long-life-and backed by established parts and service facilities the
world over.

NO. WT. FUEL
MODEL HP RPM CYL. COMPLETE OCTANE

A65-8F ............... 65 2300 4 172 80
C90-12F.............. 90 2625 4 186 80
0-300-A & B.......... 145 2700 6 311 80
*0-470-11............ 190 2600 6 395 80/87
*0-470-15.......... 190 2600 6 400 80/87
E-225................ 225 2650 6 363 80
*0-470-4............. 225 2600 6 415 80/87
*0-470-13A........... 225 2600 6 415 80/87
0-470-K & L .......... 230 2600 6 438 80

CONTINENTALALSO O-470-M ............. 240 2600 6 450 91/96
BUILDS THE PACKETTE 0-470-G............. 240 2600 6 466 91/96

0-470-H.............. 240 2600 6 510 91/96
FAMILY OF FIVE GLOBAL FSO-526-A (Helicopter)... 270 3000 6 568 91/96

GSO-526-A .......... 320 3000 6 560 91/96PACKAGED POWER PLANTS, Formilitaryuse.
34 to 220 HORSEPOWER, FOR

A WIDE VARIETY OF 0
APPLICATIONS CON-

NECTED WITH DEFENSE.

.A I AR C RA FT E N G INE DI1V I SIO0N
-- M U SKEGO0 N * M I C HIG A N



TheREADYROOM___ _RESERVE AND AIR GUARD NEWS

Tiventv-four amendments to the Air Force section of could coittrol this piootion clc so that it \would take
the Reserve Officers Personnel Act are scheduled to be twenty-one ars to cover the saie distance.
sent to Congress when the 85th Congress reconvenes after Even more controversial is the proposed amendment to
the first of the year. establish a system of temporary or "spot" promotions.

The proposed changes stem from two sources: the Air ROPA, like its counterpart for the Regular Air Force-
Force itself and an ad hoc committee of Reservists and the Officers Personnel Act-is a permanent promotion la\.
Guardsmen brought together a year ago under the chair- The law specifically establishes the percentages of offi-
manship of Reserve Brig. Gen. Frank T. McCov for the cers in the Reserve components \\,ho may occupv thle
pirpose of suggesting amendments that would make the various grades. An analysis of the percentages reveals that
law more workable. ROPA permits about one-half as mai majors as it do

The law provides for the promotion, precedence, con- captains; about one-third as many lieutenant colonels
structive credit, distribution, and retention of Reserve as majors; and about two-fifths as many colonels as lieu-
officers. It became effective July 1, 1955, and has been tenant colonels.
a center of controversy ever since. This establishes a sharpl-rising pramid Nwith insuffi-

Recommendations of the McCoy Committee were cient spaces at each level for those who must be promoted
staffed in the Air Force before they were moved to the mandatorily. The same situation does not exist in the
Reserve Forces Policy Board in the Department of De- Regular Air Force uider the Officer Personnel Act. This
feise, and ultimately, to Assistant Secretary of Defense act authorizes temporary promotions.
for Manpower, Personnel and Reserve Forces, William H. The proposed amendment to ROPA wouild t the same
Francis, Jr. Last month Mr. Francis okayed the twenty- thing-authorize a "spot" promotion anl\ time an officer
four Air Force proposals and said they would go to the satisfactorily fills a position vaeanuc calling fora higher
Congress under the auspices of the Defense Department. grade. lowever. the proposed ROFA amendment dictates

Tiventy-two of the twentv-four proposed amenmcients that any time the officer leaves the position calling foi
appear to be noncontroversial. These deal with such items higher rank, he must revert to his permanent grade. The
as clarifying how to arrive at date of rank; permission same situation does not apply in the Regular Air Forte
of male nurses to participate in Reserve training which because officers holding temporary higher grades may I
is now restricted to female nurses; provision of vacancies reassigned against worldwidev acancies in the temporar\
to which general officers on duty in the National Guard grade. No such procedure exists in the Reserve structure
Bureau might return upon concluding a four-year tour because the majority of Reserve officers are tied to a
in the Bureau; and protection of Civil Service retirement specific unit and geographical location by reason of civilian
rights of Jeserve officers who might some day be hired occupation.
as Air Reserve technicians. The Air National Guard, in particular, is not kindly dis-

The two proposed amendments which are certain to posed toward the amendment because not oilv are Guiard
create controversy are: promotions traditionally perimanent promotions, but the

* Elimination of ROPA's "pusher" clause. Guard is organized on a unit structure and an officer pro-
* Establishment of a system of temporary or "spot" moted to a higher position vacancv nlorimallv holds that

promotions in the Guard and Reserve. slot until lie is moved to another job calling for promotion.
One section of ROPA says that officers must be con- Reservists who are aware of the proposed amendment

sidered for promotion so that they will be promotei, appear to dislike its provisions because of the feature
if qualified, at specified phase points in their career. In that requires an officer to drop back every time lie loses
the case of a major, he must be considered for elevation out on the vacancy he is holding-even through no fault
to lieutenant colonel when he has completed seven years of his own, such as the ordered elimination of his unit
in grade and has a total of fourteen years of service. or mobilization assignment.

Another section of the law, however, says that when A further reason for adverse reaction among Guardsmen
this happens, all officers in the same category who are and Reservists is the fact that the proposed amendment
senior to those being considered must also be considered does not permit time spent in the "spot" promotion to
bI the promotion boards. count toward the next higher grade.

There are literally thousands of officers who were An example: A captain is made a squadron operations
promoted rapidly in the past, reached the rank they now officer and is promoted to temporary major and serves in
hold, and have acquired much more time in grade than the position for two years. At the end of this time lie
the law requires for promotion. As a result, their time has a total of fourteen years' service and is mandatorily
in grade is out of proportion to their total years of service. promoted to perm-aneut major. A day later he is assigned

The net effect is that those who have all this time in as squadron commander and is given a "spot" promotionl
grade are "pushing" the other group into promotion and, to lieutenant colonel.
usually, since few occupy position vacancies calling for Under the proposed amendment, the time spent as a
a higher grade, right out of the Reserve program. temporary major-two years-in the squadron operations

The proposed amendmnent would provide that only job does not count as time in grade to lieutenant colonel.
those who meet both the criteria of promotion service and Whether opposing views on the temporary promotion
total service will be considered for mandatory retirement. plan can be reconciled is questionable. But the fact is that
But thousands of high-ranking officers who do not have promotion has become a serious problem. Last year, al-
the total service requirement to be eligible for promotion most 27.000 officers were considered for promotion. Of
will be affected adversely. this nimber, only 13,000 were selected. Some 11.000 were

Theoretically, under existing law, an officer could run eliminated from the Reserve program and the balance
the course from second lieutenant to colonel in thirteen were deferred.
years. By eliminating the "pusher" clause, the Air Force -Entiexo F. HOGAN
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ttmlents lit mi-ile training 1chool at Low"v AYB. Colo.. tet pulse generator.
one of iany un1it11- ued il liaintnaclle4 and prneparation for laIlching.

AIR FORCE CAREERS)

NO. 1 1 OF A SERIES

The Missile Technician
M ISSILES-today's newest air under the Guidance and Control Sys-

weapon system-are fast creat- tems Superintendent. They are Guid-
ing a brand new and expanding ance Systems Technician and Me-

career field in the Air Force. chanic, Control Systems Technician
The claims and counterclaims by and Mechanic, Instrumentation Tech-

the USSR and the US in the race nician and Mechanic, and Guidance
for the first effective intercontinental and Control Systems Helper.
ballistic missile and the disclosure Functions in the Guidance Systems
that we now have a missile-detecting area include the assembly, installa-
radar with a 3,000-mile range under- tion, maintenance, checkout, and re-
score the importance of officers and pair of guided missiles, and of guided

By Flint 0. DuPre men devoting their skills to missiles. aircraft, rockets, and instrumentation
This applies to the entire family of equipment. Some missilemen have
missiles in the Air Force armory, in- responsibility for the operation and
cluding such items as the Martin maintenance of pilotless target air-
Matador, the Hughes Falcon, now craft, like those used by the combat
assigned to operational units, and the commands-SAC, TAC, and ADC-
Boeing Bomare, now in production. in bombing, fighter-interceptor, and

Called "Guided Missile Systems," navigation and reconnaissance compe-
this select career field is the 31000 tition.
series in the Air Force Specialty Code. Learning the field, airmen study all
Compared with other fields, its sub- aspects of the equipment that guides
divisions are meager now, but in- missile flight, including radar and
creasing every day. At last count, infrared seekers, loran-type systems,
there were only seven job specialties (Conied on page 77)
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.. By Jove!
ASW* is a Navy nee in protecting our nation's supply lines
as guardian of our coast line ... if the time ever comes when
an underwater aggressor wants to pose his threat. Like Jove,
god of the skies, the Navy's *Anti-Submarine Warfare tech-
niques will be poised to seek and sink that threat ... with a com-

plete electronic search, track and kill package especially
designed for the aircraft and the mission. >- >- For economical

and operational efficiency, the LMEE "Tri-A" (Advanced Air-
borne ASW*) system will fill a true Jove-like function... in
seeking the aggressor .. . and as a thunderbolt in destroying it.

>- This is only one of many LMEE advancements in sonobuoys,
displays and search systems. Along with the development and
production sections in Utica, its Advanced Electronics Center at
Ithaca, New York, is making important contributions to passive
systems studies. Coordination between LMEE engineers and
Naval research scientists can wipe out tactical advantages the
submarine has traditionally enjoyed. Write Department A.

AVIATION ELECTRONICS PRODUCTS INCLUDE

WEAPONS CONTROL RADAR * SEARCH RADAR * INDICATORS AND DISPLAY

COUNTERMEASURES * NAVIGATION MISSILE CONTROL AIRBORNE SONAR
COMMUNICATIONS * FUZES * AUTOMATIC TEST * DATA PROCESSING

-ogress / Our Most/mporant iooc

GENERAL ELECTRIC
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

FRENCH ROAD, UTICA, NEW YORK

A DEPARTMENT OF THE DEFENSE ELECTRONICS TEAM
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STREAKING FASTER THAN SOUND, B-55 releases weapon pod at target. New Sperry navigation s Mem guides plane to exact point in space fo r ease
Day or night, in any weather, at altitudes above 50,000 feet, it holds "Hustler" on course with accuracy 10 times greater than any other system now in use.

1907 - First Air Force plane, the Wright
Flyer, flew only 42 mph, had arange of about

ies. Tntil lot hifew in~i<ns, FIRST SUPERSONIC BOMBER

NEEDS ONLY 3-MAN CREW
Electronic guidance equipment makes operation virtually automatic

This is an agressor's eye view of SAC's ments even calculate the precise moment

"Hustler"-Convair's delta-winged B-58- for release of the B-58's unique throw-
world's first supersonic strategic bomber. away weapon pod.

The "Hustler" is also the most nearly This year the Air Force is celebrating

automatic airplane yet developed. It is its 50th anniversary. Weapons like the

equipped with newly developed Sperry "Hustler", manned by the best-trained

electronic navigation and guidance sys- crews in aviation history, enable the Air
1957 -With round-the-world flight routine, Force to put real meaning into its slogan,
today's Air Force crews have finest training temswhichautomatically directitat

Land t cmmentn ema speeds well above that of sound. "Guardian of Freedom", and make any
would-be aggressor stop and think. For 47

Advanced gyroscopes, electronic sens-
years Sperry's work in gyroscopics, elec-

______ ~~ ing elements and computers hold the plane toisfihcnrlnrdrahle

it" os . build the strongest Air Force on earth.
uncharted regions. Continuously providing

I data for automatic correction of the small-
est deviation from course, they perform in
split-seconds complex calculations with GlMre Nc Ne York
precision andaccuracy far beyond the oS/ON Great eck,RNeN C York

-~capacity of human beings. These instru- DIVISION OF PRRY RAND CORPORATION



THE MISSILE TECHNICIAN CONTINUED

Nideo-rclaying equipment, electronic

parts of celestial and inertial systems, 4:
acl radar beacons.

Airmen in the Control Systems
specialty study equipment used for
integration, temperature control, gyro i
erection, and stable platform control.
Such systems are defined as equip-
1ient which operate the missile flight
controls either (lirectly or through
Lvdraulic or pneumatic servomecha-
nisms in response to signals from the
gnidance system and the missile's
ilstrunents.

The third breakdown in the career
field involves instrumentation equip-
ment. The men in this specialty work
with equipment used to measure pres-
sure, temperature, strain, leading
position, and velocity. Such equip- """ 1 "- 1,iif ne th ehau-t ht mml t, Ii -(>IIC Matador mi ilv be-
ment includes multiplexing devices, ore launchiiing at Patrick AfB, fla. 110 e cool mi ile electronic comlponents.

telemetering transmitters and receiv-
ers, and remote-indicating and re-
cording devices.

The Guided Missiles Sstem Career
Field is not overcrowded. Most of the
airmen now assigned to it-with a
grade spread of airman second class
to warrant officer-are men who have
previously worked on conventional
propeller-driven aircraft and the en-
tire span of Air Force jets. Many have
been retrained into the missile field
with special courses conducted by
the Air Training Command and ci-
vilian instructors.

What are the requirements? A A
knowledge of electronic theory and
the principles of servomechanisms is
valuable, and missile specialists must
know something of differential equa-
tions, algebraic formulae, and blue-

print reading. High school level
courses in radio, electricity, mathe-
matics, and physics are desirable.

As airmen's experience and skill
increase, the missile career field is Armament technicians at Patrick connect the RATO unit to the Matador mis-

being broadened. One example of sile. RATO is a rocket booster used to accelerate the missile in initial flight.

this is the new AFSC series 4200-
missile maintenance, part of the Air
Force's program of creating its own return to school for the missile tech-

training and maintenance program as nician course.

missiles leave the experimental stage. This year four new missile courses

There are career field opportunities have been announced and the Air

here for officers, with assignments Force is manning its first ballistic

such as Guided Missile Operations missile base at Cooke AFB, Calif.

Staff Officer and Operations Officer. ATC is conducting three courses at

An airman entering the mainte- Lowry AFB, Colo., one for guidance

nance field would find his vork on sstems officers on air-launched

the surface-launched missiles-such as Hughes GAR-1 Falcon rocket missiles,
the Martin TI-61 Matador-not too another for air-to-ground Bell GAM-

unlike light jet plane maintenance. 6:3 Rascals, and the third for ground-

He would attend a specialist course to-ground Martin Matadors. The

at a technical school, learning basics, fourth course, at Chanute AFB, Ill.,
and then would specialize oni a par- is for missile engine mechanic airmen.

ticular missile-the Snark, Matador, Concurrent with these, SAC has

or Rascal. After advancement in rank hand picked sixty men for a course at or tlentlarnmotradjuunent
and increased experience. he would (Continued on following page) echniulen on theHughes GAR-I Falcon.
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ABOUT THE AUTHOR
01r. DuPre, an employee in the Office
of Information Services, Hq., USAF,
has been connected with AF informa-
tion, both in and out of service, since
1942. Earlier, he was sports editor of
the Dallas Journal and a staf writer
for the Dallas News.

Sergeant Evans practices what he
preaches. He prepared himself for
missile work by attending vocational
school four hours a day for four years
and in addition took almost all avail-
able USAFI courses on missiles and
electronics. He says the field is chang-
ing constantly and that study must
keep pace with changes, lest effec-
tivenessbe lost overniht.

The importance of the missile field
tSAF's Falcon missile, a guided aircraft rocket, carries its own powerplant is continually pointed up as missile
ihich drives it at supersonic speed. Airmen here ready it for a launching test. news dominates headlines. For ex-

ample, in midsummer a new Falcon
missile was unveiled by Hughes and
will go into operational use by ADC
forces. The new Falcon has been

a civilian school in California prior to He started missile work back in tested under all-weather conditionsassignment to the 556th Strategic 1946 after chalking up about 1,20() attheARDCdevelopmentcenterin
Missile Squadron at Patrick AFB, hours as a pilot in B-24, B-25, and New Mexico, and has successfully
Fla., for the Snark operation. B-29 aircraft. He is a veteran of such tracked and destroyed Matadors and

Let's meet a missileman. One such missile projects as the Martin 1ata- F-80 jet aircraft. In addition, SAC
pioneer is NI/Sgt. Roscoe C. Evans, dor guidance and the Banshee guided hasplanstoactivatethefirstsquad-
a member of TAC's 589th Tactical missile, and also worked on the Shan- ron of Bell Rascal missiles for opera-
Missile Group at Orlando AFB, Fla., icle guidance system. One of several tional use, with launchings to he
who is presently doing important airmen chosen to participate in mis- maefromBoeingB-47Stratojets.
N\ork with aB model of the Matador. sile maneuvers in Europe not long Also, new missile contracts have
Sergeant Evans, incidentally, was ago, this is Sergeant Evans' advice beenplacedwithNorthropforSnark
recently recognized as one of USAF's to airmen interested in this vital field: SM-62 intercontinental guided mis-
Outstanding Airmen of 1957 at the "Being interested isn't enough sies, with Boeing for the Bomarc
August convention of the Air Force a man must have an education to ground-to-airmissile,andwithCen-
Association. work well and progress in the field." eralMotorsfortheThorintermediate

range ballistic missile.
Already activated is the first Bal-

listic Missile Division Headquarters
at Cooke AFB, Calif. Under super-
vision of Maj. Gen. Bernard A.
Schriever, its mission is to plan future
operational ballistic missile units.

The need for trained airmen to man
more and more units like these will
continue to increase. Standing on the
threshold of the future are the mis-
silemen of the USAF.-END

A REMINDER
Beginning January 1, because of
rising costs, the subscription rate
for Am FoRCE Alagazine will in-
crease from 84.00 to 85.00 per
year. The cadet rate of $3.00 for
AF ROTC cadets and CAP cadets
will not change, however.

Also, as voted by delegates at
the August AFA convention, an-
nual dues for active, service and
associate members of AFA will in-

The Northrop SAI-62 Snark. loig-rangt strzttegir mi-ile. one of the many in creasefrom $5.00to 86.00.-END
the Air Force armory, has uidergone many suecesful tests at Patrick AFBFla. I _____________S5.00_to___________
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READS JET ENGINE SPEED to

GUARANTEED ACCURACY of

10 RPM in 10,000 RPM (--0.1/6)

The inter-relation of RPM to efficiency and thrust in jet engines is

fundamental. Proper adjustments for maximum thrust, maximum engine
life and maximum safety of operation can be made only upon accuracy
of instrumentation. The TAKCAL tests to guarantee that accuracy.

The new B & H TAKCAL incorporates a refinement of the frequency ,

meter principle. It operates in the low (0 to 1000 cps) range, reading

the frequency of the tachometer generator on a scale calibrated in

percent RPM corresponding to the engine's RPM. It reads engine speed -

while the engine is running with a guaranteed accuracy of -+0.1% in

the range of 0 to 110% RPM. Additionally, the TAKCAL circuit can be
used to trouble-shoot and isolate errors in the aircraft tachometer

system, with the circuit and tachometer paralleled to obtain simultaneous CHECKS TACHOMETER
reading. "SYSTEM" ACCURACY.

The TAKCAL'S component parts are identical with those used in the ADAPTS TO ANY FREQUENCY PROBLEM!

J-Model JETCAL Analyzer. They are here assembled as a separate unit Explosion-proof TAKCAL

tester and for use with all earlier models of the JETCAL Tester. for special applications.

The TAKCAL operates accurately in all ambient temperatures from Measures 200 to 7500

-40 0F. to 140'F. Low in cost for an instrument of such extreme RpM, direct reading,with

accuracy, it is adaptable to application in many other fields. accuracy.

For full information write or wire...

B & H makes the JETCAL Analyzer

B & H INSTRUMENT Co., INC. andTEMPCAL Tester

3479 West Vickery Blvd. * Fort Worth 7, Texas

-- -- -- - -- -- -- --- -- --- -- -- --- -- --- -- -- --- -- ------------

Sales-EngineeringOffices:

VALLEY STREAM, L. 1.: 108 So. Franklin, cO 1-9220 * DAYTON, OHIO: 209 Commercial Bldg., MI 4563 * COMPTON, CAL.: 105 N. Bradfield St., NE 6-8970



CAPABILITIES.. . Manpower, Tools and Experience

The Navy s XKDB-1 target plane, shown above, was Beech Aircraft's
first major project in the missile field. Its evaluation has revealed high

VEHICLES performance in stability, controllability, and launching and recovery.

Beechcraft engineers are currently developing a whole family of rocket
POWER and turbo-jet powered drones. One of these, the Model 1013, can be

equipped with multiple camera installations for both day and night ob-
servation. It also has the alternate capability of delivering tactical

TANK-WING-MAJOR supplies to isolated combat units.
SUBASSEMBLY
SUBCONTRACT OtherBeechprojectsincluderesearchanddevelopment work on launch-PRODUCTION OhrBehpoet eerhadd

ing and recovery systems for missiles, drones and manned aircraft;

BEECHCRAFT engineering test programs on aircraft emergency escape systems; and

T-34 classified projects in the advanced fields of aerodynamics, cryogenics,
TRAINERS thermodynamics, and aircraft range extension.

BEECHCRAFT To put Beechcraft's capabilities to work to solve your research, develop-

TRANSPORTS ment or production problems, telephone or write the Contract Ad-
ministration Division today.

4-PLACE
BEECHCRAFT
BONANZA

6-PLACE
BEECHCRAFT

TWIN-BONANZA

8-PLACE
pBEECHCRAFT Qvaa(

SUPER8 C

BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A.



TechTalk By Bob Strobell

~ USARF~flE FC64521

-A-

First photographs of the new Convair F-106A Delta Dart shows similarity to its sister ship, the F-102A. Mission
of the new interceptor is to stop enemy air attack. It is capable of flight to stratospheric altitudes and of ferret-
ing out and destroying enemy aircraft in any kind of weather, day or night. It will be used by the Air Defense Command.

Additional details and photograpli
of the supersonic Convair F-10A
(see cut) were recently released jointl
by the Air Force and Convair. T(
triangle-winged plane, nicknamed the
Delta Dart, has been undergoingfii
tests at Edwards Air ForceBase. Mi,-
sion of the new interceptor is to stop
possible enemy air attack. The plane
is equipped with the most advanced
electronic fire control system and arm-
ament vet developed for an Air Force
interceptor. It is capable of flight to
stratospheric altitudes and of ferretii
out and destroying enemy aircraft in
any kind of weather, day or night.

All fuel is carried internally to prc-
serve the clean aerodynamic shape of
the interceptor. The fuselage is or
seventy feet long and has a waspwa
to conform to the area rule desiL
first applied to the F-106's sister ship,
the supersonic F-102A. The F-106A
bears a close family resemblance to RADAN, made by General Precision Laborator, i a lightweight. highly accurate
theF-12A. radar navigation system which operates independent of ground or celestial aids.

Like all true deltas, the F-106A
does not have a horizontal stabilize altitude. Ejection from a crippled air-
Control is achieved through moval craft close to the ground formerly
"elvon" surfaces in the trailing edge o- meant death or extensive injuries.
the wing. These function both as ele- Now, with the seat device perfected
vators and ailerons. The vertical sta- by North American engineers, ejec-
bilizer reaches almost twenty feet tion at any altitude means survival
above the ground when the plane is for the pilots. For ejection the pilot
resting on its tricycle gear and is triggers a rocket mounted in the base
swept back, with a squared-off tip. of the seat, which propels the seat
Clamshell dive brakes are located at high above the aircraft. At a precise
the base of the vertical stabilizer. A MIL 1_. point, the pilot is automatically sepa-
two-place version of the new inter- rated from the seat, and the parachutedesinate th F-16B, Rocket-propelled ejection seat allows
ceptor, designated the F-106t, is Rio to bail out at zero altitude, snaps open, lowering the pilot safely
under development at the Convair to earth.
San Diego plant. the firm's Columbus, Ohio, division

and at the Naval Air Facility, China Operating details of a lightweight,
A pilot-saving, rocket-propelled ejec- Lake, Calif. The new ejection seat will highly accurate, automatic navigation

tion seat (see cut) designed to operate safely allow jet pilots to escape from system which "walks" an aircraft across
at any altitude is being tested by aircraft in distress on the ground, the face of the earth on giant, invisible
North American Aviation engineers at while taking off or landing, or at any (Continued on following)page)
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TECH TALK -CONTINUED

When connected to a variety of
computers and heading references, the
Doppler systems become completely
automatic, and allow the pilot to fly
"no hands" anywhere, over the best
and shortest routes, in any weather,
at the best altitudes, taking advantage
of the most favorable winds.

Lockheed's jet utility transport,
the ten-passenger JetStar, successfull\
completed its maiden flight recently,
beating by two minutes a date-in-the-
sky set when engineers started only
241 days previously. From start of
design to the first flight took only
thirty-fourweeks.

The 500-mile-per-hour plane (sce
cut) was developed specifically to
meet Air Force requirements for a
small, speedy, versatile transport pro-

lockheed Aircraft Corp. produced its nei ten-pasenger ultility transport. the viding jet performance for "utilit "'JetStar," in thirty-four weeks from the day engineering started. Powered byv
two Bristol Orpheus jet engines attached to the rear of the fuselage, it can needs. The JetStar has a range of
cruise at 500 mph at 40,000 feet. Engine location results in low sound levels 1,700 statute miles but can extend the
in passenger compartment. They are easily accessible for ground maintenance. distancewithexternal fuel tanks. It

measures fifty-eight feet from sharp-
pointed nose to tail. Mounted high
on the vertical fin, the horizontal sta-

* bilizer is completely out of the path
of jet exhausts. The wing is swept
back thirty-four degrees along the
a ,ledinig edge and spans fifty-eight

4 feet. Two Bristol Orpheus engines,
mounted in pods behind the wings
on each side of the rear fuselage, de-
liver 10,000 pounds of takeoff thrust.

Production responsibilities for the
plane, built with Lockheed's own
funds, will be handled by the com-

4 aspany's Georgia Division, 'Marietta, Ga.
A second prototype, scheduled for
rollout early next spring, vill be
powered by four General Electric
J-85 or four Fairchild J-83 jet engines.

&A large nuclear-powered air trans-
port with virtually unlimited range is
practical and can be built according

Vertical fin on Boeing B-52A has been Lockheed 1-101 fuselage assnbly line to Robert W. Middlewood, chief en-shortened by six feet in test to im- at Burbank, Calif. After mating the
prove production bombers. Effective- fuselage sections in the area shown gineer of Lockheed Aircraft's Georgia
ness of cross-wind landing gear made here, the entire fuselage is taken by Division at Marietta. The nuclear-pro-
smaller fin surface possible. Short truck to the company's Palmdale plant pelled airlift giant will not be depend-
fin reduces drag and increases range. for final assembly and flight testing. ent on large overseas stocks of chemi-

cal fuel for military operations. For
example, a fleet of nuclear transports

"legs" of microwave.energy at well pendentofground-basedorcelestial could move an army division from
above the speed of sound were re- aids. RADAN is one of a family of San Francisco to Manila nonstop, land
vealed by the General Precision La- systems developed by GPL over a or paradrop the cargo in the Philip-
boratory of Pleasantville, N.Y. Known period of ten years. The navigation pines, and return nonstop to America,
as RADAN (Radar Doppler Automatic systems are completely self-contained all without the need for intermediate
Navigator), the eighty-nine pound sys- wvithin the aircraft. They operate by bases or the necessity of a supply of
tem occupies 4.4 cuic feet of space transmitting microwave energy to the fuel anyvhere outside the continental
(see cut, page 81) and consists of an ground and measuring the return re- US. The nuclear-powered transport
antenna-receiver-transmitter, frequen- flection. The Doppler shift-the differ- will most likely be a turboprop.
el tracker, plus control and display ence in frequency between the trans- The round-trip nonstop range of a
paiels. It functions at altitudes up to mitted and "echo" signal-gives the nuclear transport to any point on
70.000 feet, equally well at all points pilot the basic information he needs the globe would add a tremendous
of the globe, is unaffected by weather for navigation-ground speed and new military advantage for this na-
conditions, and is completely inde- drift angle. tion.-END
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ERCO SUPPORT FOR ALL 1d WEAPONS
FROM SPECIALIZED EQUIPMENT

TO COMPLETE SUPPORT SYSTEMS

From the smallest critical component to the trailerization of a complete missile test
and check-out system - this is the range of ERCO's abilities. Successful projects
have been designed both from basic and creative concepts. ERCO engineers have
broken with the past in creating products or systems which have fulfilled the
national defense need.
A major activity of ERCO's weapon support program is weapon transportation.
In this area, ERCO has designed and mass-produced equipment ranging from space
saving, highly mobile shipboard dollies, trucks and skids, to versatile and
highly specialized transports of larger and more sophisticated construction. Some of
these transports carry weapons weighing 12 tons over the most rugged terrain.
Another important phase of ERCO's program is the design and manufacture of complex
electronic and electro-mechanical test and check-out equipment as support
for missile launching and flight guidance systems.
ERCO - a leading supplier of aircraft simulators, offers its extensive engineering and
production facilities and experience to assist you in accelerating the training
program vital to the effective introduction of new weapons systems.
If you have the weapon and need the complete support system or highly specialized
engineering on separate equipments - write today Dept. MS, Riverdale, Md.,
for ERCO Weapon Support Brochure and learn how ERCO can help you.

DESIGNED AND BUILT BY I U.EIZ E C O

NUCLEAR PRODUCTS- ERCO DIVISION,

GCf INDUSTRIES INC., RIVERDALE, MARYLAND

0Cf INDUSTRIES INC., DIVISIONS

AMERICAN AR AND FOUNDRY * AVION CARTER CARBURETOR SHIPPERS' CAR LINE W-K-M CN



An improved version of its predecessor, the Russian AN-10, new cargo carrier and transport, is designed for econom..

A Red Airpower Feature

THE RUSSIAN AN-10 T
W ITH their annual Aviation Day, scheduled for late The airplane is desined to accomm oda te from seventy

June, canceled because of bad weather or bad to eighty-four passengers, and is operated by a ere\\ of
politics, the Soviet government decided in July five. It has a twin-wheel tandem landing gear arrange-

to give the Russian people a look at some of the aircraft ment (bogies) which retracts into the sides of the fuselage.
that were to have taken part in the annual air show. There is a retractable nosewheel. A shock absorber on

The display of four transport aircraft, at Moscow's the underside of the tail also retracts during flight.
Vnukovo Airport on July 10, had restricted attendance. The AN-10 represents some design advances over the
None of the western press was invited, and so accounts AN-8, shown first on Aviation Day in 1956 and described
of the ground display are largely from the Soviet press. in detail in Am FORCE, July 1957.

Four transports were shown; three were new. Two The AN-10 has tapered wings, of great aspect ratio.
were powered by turbojet, two by turboprop engines. attached to the top of the fuselage. The oil cooling system
One of the turbojets was a new version of the familiar for the engines is underneath the engine nacelles; engine
TU-104, which Aeroflot, the Russian airline, now flies exhaust gas outlets are beneath the wing. The axial flow
regularly into Prague, Czechoslovakia, to Tashkent and turbines drive four-bladed propellers that are 14.7 feet
Khabarovsk inside Russia, and across Siberia to Peiping, in diameter through a gearbox ahead of the turbine.
China. The new version of the airplane is designated The fuselage is marked by its great diameter-14.75
TU-104A. It has a rather large tourist compartment with feet-which indicates the airplane has been designed as
fifty-four seats in a five-abreast arrangement. Two smaller a cargo carrier as well as a passenger transport. It can
compartments, with eight seats each, are for first-class carry 3.5 tons of cargo in addition to its normal pas-
passengers. The aircraft has an improved version of the senger load.
AM-3 engine in the TU-104. P. F. Zubets is credited with There is a cockpit for the navigator, a feature of all
the principal design work on the improved powerplant, of the newer Soviet transports, and a bulb under the nose
which is in production at the Mikulin engine works near for radar. The stabilizer is under the tail of the aircraft,
Moscow. The new engines give the aircraft better range, an uncommon location.
according to the Russian press, which reports the maxi- The Russians say the aircraft has been designed for
mum range as about 1,800 miles. very economical operation. They claim its turboprop

The second turbojet-powered transport is the TU-110, engines are the most efficient in the world for engines
designed by Tupolev and equipped with four engines of this type and power output. At sea level, the engines
designed by A. M. Lulka. The TU-110 will be brought are said to have a specific fuel consumption of only 0.27
out in two seating arrangements for seventy-eight and pounds per horsepower per hour. At an altitude of 26,300
100 passengers. It has a range of about 2,200 miles. feet and a speed of 342 mph their specific fuel consump-

The two turboprop transports are powered by identical tion is said to go down still more, to 0.21.
powerplants, the Kuznetsov 4,000-eshp engine driving Most economical cruising is obtained by throttling the
four-bladed props. Each aircraft has four of these very engines to seventy-five percent and assuming an initial
efficient engines. flight altitude of 26,300 feet and a gradual climb to a

Newest of the turboprops is the product of S. V. final altitude of 32,700 feet, with flight speed maintained
IlyNushin's design bureau and has been named the Moscow. at 342 mph and with fuel reserve for two hours. The
In many ways the aircraft resembles the Lockheed Electra. range is 2,235 miles for the maximum payload arrange-
It will carry seventy-four to 100 passengers, and the seats ment (see Table of Weights), excluding distance covered
are so mounted that they can be removed readily to make while climbing or landing. For the maximum fuel supply
room for freight. arrangement (see table) and the same conditions as cited

The second turboprop, called Ukraina or AN-10, was above, the range is 3,043 miles.
designed by 0. K. Antonov. It was announced last spring It is estimated that to climb to 26,300 feet, the airplane
and AIR FoRCE Magazine has secured the following exclu- covers a distance of 100 miles. With a maximum fuel
sive data on the aircraft and its performance: (Continued on page 86)
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YOU CAN BE AN IMPORTANT MAN WITH A

GUARANTEED FUTURE...IN THE U.S. AIR FORCE

More than just a technician, the Air Force specialist is a man of

responsibility and importance. He is the one the Air Force depends on
to maintain and operate its increasingly complex equipment. But with
this responsibility, he also knows a great sense of pride-and a guar-
anteed future, both professionally and economically. As a technician,
you, too, can have this satisfaction and assurance-in the U.S. Air
Force. See your Air Force Recruiter, or mail the coupon,

THE FUTURE BELONGS TO THE AIRMAN

PASTE ON POST CARD AND MAIL TO:

Prior Service Information, Dept. AF-3321
Box 7608, Washington 4, D. C.

Please send me more information on the Air Force Prior Service Program.

Nawee

City zo,~e tate__________



THE AN-10 CONTINUED

SPECIFICATIONS

Span ................................. 141ft.
Leng th . .. . . . . . . .. . . . . . . . . . . . . . . 1 18 ft.
Fuselage, largest diameter......................... 14.7 ft.
W ing area . ..................... . 1,883 ft.
M ean chord ............. .. . ... . 13.1 ft.
Span, horizontal tail unit ...................... 33.3 ft.
Area, horizontal tail unit. .. . ................ 373.6 sq. ft.
Area, vertical tail unit ....... .. ......... 231.3 sq.ft.

TABLE OF WEIGHTS,
MAXIMUM FUEL AND PAYLOADS

Maximum Disposable Maximum Payload
Fuel Load

Empty weight 61,600 lbs. 61,600 lbs.
Fuel 39,820 lbs. 28,600 lbs.
Crew 880 lbs. 880 lbs.
Payload 16,500 lbs. 27,720 lbs.
Takeoff weight 114,000 1bs. 114,000 lbs.

PERFORMANCE DATA

Both straight and leel and climbing peiformance data
are given in the two tables below. Horizontal speeds are
calculated for three different engine settings, and at the
forty-five-ton aircraft weight, a medium figure for the
AN-10. Rates of climb for the aircraft at forty-five tons
and at fifty-four tons are given in the second table.

At maximurn turbine output, the aircraft makes its best
horizontal speed, 394 miles per hour, at 22,000 feet.
Throttled at ninety percent, with a climb rate of 200 feet
per minute as required, the service ceiling for the fifty-
four-ton version is1 7I000 feet for the fortU-fiuc-toni cight
it is 36,300 feet.

STRAIGHT AND LEVEL PERFORMANCE
supply and without taking any fuel reserve into account, Altitude Speed in miles per hour for indicated
the range could be stretched to as much as 3,500 miles. throttle settings

The Ukraina gets off the ground in about 2,600 feet 100% 90% 75%
in the forty-five-ton version. Landing speeds are 115 mph 0 ft. 340 357 335
for the forty-five-ton loading and 108 mph for a forty-ton 10,000 ft. 380 368 342
loading. 20,000 ft. 392 374 346

The Russians claim the airplane can be operated from 26,300 ft. 390 372 338
sod fields, and with only three engines if necessary. This 32,700 ft. 372 359 -

is important in the USSR, which has many sod fields at
important cities. It must be assumed, however, that they RATES OF CLIMB
will not be able to use an airplane of this weight on sod Altitude Climb speed, Time to climb,during the rainy spring and fall seasons. feet per minute minutes

Like all Russian commercial planes, it has much naviga- 54 tons Gross 45 tons 54 tons Gross 45 tons
tion-communications equipment, including several VHF 0 ft. 2,100 2,925 - -
frequencies, ILS, radar, radio altimeter, and an astro 10,800 ft. 1,520 2,000 6 4.5
compass. 21,600 ft. 920 1,320 12.0 10.0

This new transport, soon destined to go into service, 26,300 ft. 480 880 22.5 15.7
will be used both on Russian internal routes and to fly 32,700 ft. - 400 - 26.0
to foreign countries, according to the Soviet press. It also
is quite probable that it or its predecessor, the AN-8, ENGINE DATA
will be used to fly the Arctic regions as well. The Chief
Administration of the Northern Sea Route, which is a Four Kuznetsovturboprops......... 4,000hp.each,max.
part of the Ministry of Sea Transport, maintains vast Specific fuel consumption ......... 0.27 lbs/hp/hr (approx.),

at sea levelfacilities in the region, including more than seventy atdseanlevef
weather stations along the Arctic seacoast. Normally, Frontal areat e............ 2.sq. ft.
this sea route is open only two months of each year, so
supplies and personnel for these weather stations and Production models will have an improved engine of un-
other facilities must be flown in at regular intervals. Crews known performance. Credit for the improved engine is
at the weather stations are changed every four to six given to A. G. Ivchenko, a new name in Soviet engine
months, and each of the crews consist of four to six men. design, as well as to Kaznetsov. Apparently it was a joint
-END project.
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no conventional lubrication or cooling pppeso(Icpons..10 8940

Here are air motors that operate ing the overall volume of the motor. supply. Length vs. diameter shape
dependably far beyond the tempera- Motor acceleration is extremely can be changed by varying the num-
ture limits of electronic and hydraulic fast - less than .05 second in most her of pistons and/or the piston diam-
units, applications. Low rotating speeds - eter and stroke.

Using bleed air asasourceof energy, from 100 rpm to 2500 rpm - make When coupled with a ball screw
the output of the air motor is almost gear reduction unnecessary and mini- which may retract within the full
linear with inlet pressure, allowing mize problems of over-speed control, length of the motor shaft, the cam-
maximum efficiency through awide rotational stresses and wear. piston air motor has wide application
range of operating conditions. High Flexibility of the basic design as a compact, high-performance
horsepower and torque to weight allows for awide range of motor sizes linear actuator in high temperature
ratios are obtained by displace- - from less than 1hp up to300 hp - pneumatic power control systems.
ment volume perreolution exceed- depending on the available pressure Your inquiries are invited.

~~Outstanding opportunities forqualified engineers

THE CORPORATIN

Miesearch Manufacturing vsin
LosAngeles45.California...Phoenix, Arizona

Designers aolvmna turers ofaircraft an missile s ste rnIS aru lo poTSents: REFRIGERATION SYSTEMS * PNEUMATIC VALVES AND CONTROLS *TEMPERATURE CONTROLS
CABIN AIR COMPRESSORS * TURBINE ROTORS . GAS TURBINE ENGINES * CABIN PRESSURE COSTROLVSHEAT TRANSFER EQULIPMENT *ELECTRO-MECHANICAL EQUIPMENS * ELECTRONIC COMPUTERS AND CONTROLS
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Boise Valley Squadron, Cited for
its successful observance of the Golden Anniversari, and for its
progiam which called attention to USAF deelopwi, and high-
lightcd the carers of Idaho pioneers in the sky.

When a program attracts over fifty
percent of the total population of your
city, it is surely successful and that's
what the Boise Valley Squadron did
on September 6-7 to mark the Golden
Aniniversary.

Gill Robb Wilson was the principal
speaker at the kick-off banquet on the
sixth. Two separate jet speed runs,
an air show, a model plane meet, and
an exhibition of modern AF planes
packed the rest of the program, which
wastopped off by an Anniversary Ball
on the night of the seventh.

An F-86 Sabrejet, piloted by Lt.
Don Newbill, made the run from San
Francisco to Boise in fifty-two min- Mayor Robert Sabonjian presents charter to Waukegan Flight Commander Rich-
utes, and an F-102 piloted by Col. ard P. Bleck, while Nicholas Schwall, Wing Organization Chairman, and Wil-
Leon Gray, Deputy Commander of liam M. Smith, right, looks on. Flight is the newest in the Illinois Wing.

ADC's 9th Air Division, flew in from
Spokane, 290 miles away, in just
t\wenty-five minutes.

Thirty contestants entered the
model meet for radio controlled and
-stock" models, exhibited to an audi-
ence of more than 1,500. Over 30,000
Idahoans watched the air show, top-
ping anything ever before staged in
the area. Featured were parachute
jumping exhibitions, speed runs, and
the acrobatics of the "Bald Eagles,"
EromntheFresno,Calif., Air National
Cuard Unit.

Go . Robert E.Smyliewas among e
the honored guests at the banquet.
The entire program was under the

T Maj. en. NNilliami T. Iudnell, Pacific The Falcons. a youth group sponsoreddirection of Dale Hendry, who was Area Air Materiel Force Comniander, by the Pittsburgl Squadron and Aux-
a member of the AFA's Air Guard admires Airpower Plaque won by Jo- iliary, built this model airport and
Council in 1956-57. Bill Bozman, seph C. Jacobs, right, formerly of Utah. terminal, shown at Wing Convention.
Boise Squadron Commander, and
James Trail, Northwest Regional Vice lems. The second day will be con- the Worcester Squadron on Septem-
President, were his chief assistants in cerned primarily with the educational her 14, at a dinner in the Hotel Ban-
staging this great show. requirements of the future. croft, Worcester. In observing the

We're happy to salute the Boise While Hawaii may seem remote to Golden Anniversary, the Squadron
Squadron for this fine program, and some of us, it is there that the Jet Age recognized the achievements of Dr.
congratulate them on being named will first become a matter of course, Goddard and presented a bronze
"Squadron of the Month." for the first Boeing 707 will be de- plaque to his widow, Mrs. Esther G.

livered to Pan American Airways, and Goddard. Lt. Gen. C. S. Irvine,
A smashing climax to the AFA that line plans to place it in service Deputy Chief of Staff, Materiel, was

buildup in Hawaii is planned for No- first on the run through Hawaii and principal speaker at the banquet. Gen-
vember 22-23, in Honolulu, when the the Far East. This makes the confer- eral Irvine received a special Golden
Pacific Area Jet Age Conference will ence a "natural" for the area, since Anniversary plaque from the Squad-
be sponsored by the Association's all of the problems connected with ron in recognition of his long Air
members there. Roy J. Leffingwell, jet travel will be encountered first Force career. Charles D. Briggs, Jr.,
Regional Vice President, heads the in Hawaii. a member of the Squadron, made
planning group. the presentation.

The first day of the conference will Dr. Robert H. Goddard, of Clark Honored guests included Dr. How-
center on a discussion of air space University, called the "father of rock- ard B. Jefferson, President of Clark
control, jet noise, military and civil etry" before his untimely death in University; Rep. Harold D. Donahue;
requirements, and other Jet Age prob- 1945, was honored posthumously by (Continued on following page)
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AFA NEWS CONTINUED

tional AFA President; Paul S. Zucker-
man, a National Director; Col. Mar-
shall Elkins, Mitchel Commander; and
George Chapline, Vice President of
Fairchild and General Manager of its
Engine Division.

Olmsted Squadron, Harrisburg, Pa.,
turned out one of the largest crowds.
1,500 strong, of the past few years
for a double-barreled celebration on
September 20, when the city observed
the Fiftieth Anniversary of the USAF.
and the Fortieth AnniVersary of Olmn-
sted AFB, at nearby Middletown.

Lce Cordell. leIt. Itli Ning CoImander, vongratulate Ilmie Borontin Jack B. Gross, AFA's National
Commandrof FliniinutemenSquadronwhile ScruggsColvinHowardGilkes, Treasurer; Steve Yednock, Olmsted
Leon Piggott, and Bob Vaughan look on. Iinutemen are all O'llare Reservists . sur er; ndillOhns-

Squadron-01 Comm-ander; and Bill Luns-
ford, a Squadron member, were the

principal committee chairmen, under
the honorary chairmanship of Penn-

A sylvania's Gov. George M. Leader.
Maj. Gen. Mark E. Bradley, Jr.,

USAF Headquarters, delivered the
3 principal address. Gen. Edwin F.

Rawlings, Commander, Air Materiel
Command, was an honored guest, and

briefly thanked the audience for its

support of Olmsted's programs.
Although it was cut short by rain.

Lee Smith and Lt. Col. W. A. Shono the air show in the afternoon wass well
watch Pittsburgh Mayor David F. Law-
rence sign Airpower Proclamation. attended, including several hundred
Above: WI. F. Cliff, Orange County school children, who were enjoying a

tCmdr.; Ed Hall, LA Airways Manager; half-daN holida\ to see airpower III
R. 31. Hubley; and John Ball. action.

CROSS COUNTRY. . . . Bob Brooks,
and Vice Mayor Andrew B. Holm- The New York Wing Executive a Past Commander of the Pasadena
strom. Robert W. Stoddard, chairman Committee meeting at Mitchel AFB Squadron, has been appointed to the
of the Worcester Airport Commission, on September 21 was an xcellent ex- city's Transportation Committee of
was Toastmaster. ample of sound planning and team- the Chamber of Commerce to con-

work. Thirty officers, representing tinue the fight for a heliport. . . .
AFA's second official Airpower every Squadron in the state, spent AFA's unique Flight Pay Protection

Council is now in being, following a several hours discussing the future Plan is now protecting more than 12,-
luncheon meeting in Denver, Colo., programs of the Wing, and the va- 000 members, over 100 of whom are
at which Gill Robb Wilson outlined rious Squadrons. Alden West, New presently collecting payments.... The
the objectives of the Association to York Wing Commander, presided. 1958 New York Wing convention has
a group of seventy community leaders Following the meeting, the Com- been set for Syracuse in June. Wing
of the Mile High City. mittee, plus guests and friends of the Commander Bud West, 115 Paddock

Ted Stell, Denver Squadron Com- area, attended a dinner at the Base Rd., Dewitt, N. Y., can furnish de-
mander, and Gwynn H. Robinson, a Officer's Club, during which the new tails. . . . Speaking of conventions,
member of the Board of Directors, AF officers assigned to Mitchel were the 1958 National Convention will
were instrumental in forming the introduced, and the guests heard from open in Dallas on September 25, and
Council. Stell was chosen to serve the Lt. Gen. William E. Hall, Commander, close the 28th.... The National Con-
council as permanent secretary, fur- CONAC. Lou Davis, Commander of vention Site Committee's survey of
nishing a liaison with the local Squad- the H. H. Arnold Squadron, winner the facilities of Denver, originally
ron. of the coveted President's Trophy for planned for October 31, has been re-

Mr. Palmer Hoyt, publisher of the 1957 as AFA's Squadron of the Year, scheduled for November 4. . . . Los
Denver Post, served as temporary outlined the unit's plans for a Long Angeles Group's "Operation Holiday,"
council chairman during this same Island-wide observance of the Golden a cooperative program sponsored by
period. Edwin C. Johnson, former Anniversary on November 10, featur- all the LA area units, is set for De-
governor and senator, is permanent ing the theme of "Citizen Airmen," cember 6, at the Hotel Statler. As a
chairman, honoring the reserve forces of the witness to a previous program, we

The full membership of the council country. can recommend it highly to all Cali-
covers every phase of airpower ac- Among the honored guests at the fornians. . . . AFA President Pete
tivitv in the city and reads like a dinner were Maj. Gen. Roger Browne, Schenk will speak at the Flight Safety
"Who's Who" of Denver. We welcome 1st AF Commander; Tex and Jinx Mc- Clinic of the California Flying Farm-
this fine group to AFA, along with Crary; Julian Rosenthal, AFA's Secre- ersatDavis,Calif.,onOctober26.

the other existing council, in Dallas. tary; Robert S. Johnson, a past Na- -Ges DUDA
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Industry specifies
AIRCRAFT PROPULSION

RESEARCH
CORPORATION

pumps * compressors * turbines
Today's advances in aircraft performance have cre-
ated a critical need for new concepts in accessory
power. It takes specialized power - hydraulic, elec-
trical and mechanical - to guide the layers of air
on airframe surfaces of high speed jets . .. to control
the braking of supersonic aircraft . . . to meet ever
more complex electrical system requirements. . . to
cool hot surfaces.

Such power is the business of Propulsion Research
Corporation, a subsidiary of Curtiss-Wright Corpo-
ration. PRC accessories are setting new standards of
performance, precision, efficiency and dependability
in both aircraft and missile applications. Design,
development and manufacturing activities are con-
solidated in a smoothly integrated department, able
to produce efficiently and economically to the most
stringent requirements of both commercial and mili-

tary specifications.
ALTERNATOR Illustrated are three typical products manu-

C00LER factured by Propulsion Research
- products that are contributing

importantly to some of the
most advanced aircraft

in the skies today.

MISSILE 7l
BLOWER



s mission ... THE PREVENTION OF WAR!

Alert, skilled, prepared, on thejob...

SAC expresses America's desire for peace

with honor and justice. For SAC's far-ranging

aircraft, RCA provides the priceless asset of

complete and instantaneous communication.

0 
RADIO CORPORATION of AMERICA

Defense Electronic Products

Camden, N. J.



Throughout the Pattern of Modern Defense ...

AMF has experience you can use
* Most defense problems fit into AMF's "big picture". . . a picture drawn from AMF's

tremendous backlog of experience in defense work. Wherever you are, there's probably

an AMF defense component or integrated system ... a product of AMF experience ...

operating near you. * Guided missiles ride on AMF equipment to AMF launching sites

. . .to be loaded, fueled and fired by AMF-built equipment. Under the sea, AMF-built

weapons wait for unfriendly submarines on the prowl. Along our borders, AMF radlarscopes

search the sky for "stranger" aircraft. * There is little room for failure where the job is the

nation's defense. And the nation looks to companies like AMF to design, test and produce

a variety of defense products. With a wide range of experience in the most sensitive fields

of defense work, AMF may well be the answer to your problems ... in defense or industry.

* Amaen

*B8llistics
* Rodor AntlennasRM

* Guided Missile fDefense Products Group
.uMstdeEfensepr olEu no AMERICAN MACHINE & FOUNDRY COMPANY
* Control Systems 1701 North Royal Street, Alexandria, Va.
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American announces special deluxe
service between Chicago and New York

THE CAPTAIN'S
FLAGSHIP
departing at 4 and 5 pm daily
from both Midway and LaGuardia Airports

AI N'S
SPECIAL RESERVATIONS PHONE. For prompt response, skillful service call LOngacre 4-5350
in New York-FRanklin 2-8288 in Chicago-for reservations or information on The Captain's Flagshiip Flights.
AIR-CONDITIONED AIRPORT LOUNGES. Only American offers spacious air-conditioned lounges
in both New York and Chicago-an extra measure of comfort for your travel pleasure.

RESERVED SEATS. Starting two hours before departure, passengers may reserve
their seats upon arrival at the airport.

"CAPTAIN'S TABLE" DINNER. In addition to a choice of beverages,
the most elegant dinner between New York and Chicago will be
served enroute.

The Captain's Flag ships, the most luxurious service cver
offered between America's two largest cities,
are available at a $3.00 premium
each -way. Ladies are
most welcome.

AMERICAN
c:,ze~mnCasCjading c:,dinw



when together with Haslett he went up to do a special
observation job for the artillery. Now the Germans enjoyed
tremendous superiority in the air, flying in packs of fifteen
to twenty planes. To overcome this, Brereton simply ordered
ninety-six planes into the air to protect the observation
machine. This was an extraordinary experiment then. "There
was such a swarm of planes above us that we practically
never looked into the sky, but kept our attention entirely
on the work before us," wrote Haslett. "It was the nearest
we ever came to our big threat to literally blacken the skies
by droves of American airplanes. However, none of these
were American airplanes, although the aviators were Ameri-
cans." The result of the mission was the blasting by artil-
lery and the capture of the town of Vaux, a considerable
local victory.

The tension was mounting hourly as Ludendorff was
massing seventy divisions-this was revealed subsequently
-for the grand and final assault. It seemed as if the all-
time low point in the fortunes of the Allies had come. In
his Leaves from a War Diary, Gen. James G. Harbord
has this entry for July 9: "If the Germans do not bring offGREAT OFFENSIVE a very heavy offensive in the region between Chateau-
Thierry and Rheims within the next few hours our French
Allies are going to explode, blow up, disintegrate, go off,

c! S c On B v S1 -16flatten out,or undergo some other psychical and physical
phenomenon. It has been announced daily for days, but
the Boche must know how we are worrying about it, for

In the summer of 1918, the Germans poised for a giant he has so far failed to produce either the heavy offensive

offensive which might have changed the otcome of World or any visible usual preparations for it."

WarI.UnveilingtheenemyplanwasadesperateAllied The same day, on July 9, Mitchell wrote, "The attack
WarI.Unvilng heenenypla ws adeperteAlled of the Germans is awaited dail." He had attended acon-

problem-solved by the daring of Billy Mitchell and ference ofthecorps comimanders at the headquarters of
his airmen. This account of the reconnaissance that altered fene ote r cme a t he h rof
history is from Isaac Don Levine's Mitchell, Pioneer of Air GeneralDegoutte.Hecameawayfromitwithprofound
Power, first selection of the Airpower Book Club (see page respect forGeneralLiggett,afterhearinghimoutlinethe
25) reprinted by permission of Duell, Sloan and Pearce. American plan of action. "I never felt more proud of one

of our commanders," wrote Mitchell. "General Liggett with
his fine strong face and his six feet two of good American
bone and muscle stood up there among the warriors of theD EFEAT was staring the Allies in the face when Ameri- Old World as an example of the power and potentialities

can forces moved to the battle front. Pershing had of our own great country." He noted with delight that
now discovered that Mitchell was right about the air Liggett was one of the few general officers "who is taking

service, which was staffed by good men "running around in a distinct personal interest in aviation."
circles," as he described it himself. He appointed Gen. As far as his own plan of operations, Mitchell figured
Mason M. Patrick chief of the air service. Patrick assumed that the Allied forces were outnumbered in the air almost
office, according to his own account, when at the front "the five to one, that the American units were particularly short
situation was exceedingly critical." of pursuit aircraft, although they could boast superb human

The 2d Division of the AEF, in savage fighting near material, and that they would have to make up for these
ChAteau-Thierry, helped to hold the enemy across the deficiencies by superior strategy and tactics.
Marne. By the middle of June the Germans seemed to have The informed and expert military observers everywhere
paused for another leap, which everyone felt sure was com- realized that the outcome of the war would be decided that
ing, not knowing exactly where. Gen. Hunter Liggett, month. The comparative lull along the entire front could
Commander of the 1st Army Corps to which Mitchell was bode nothing but a violent storm. In view of the great re-
attached, moved his headquarters to Chiteau-Thierry. serves of American troops arriving in France, it was "now
When Mitchell went there to coordinate the activities of or never" for the Kaiser and for Ludendorff. For the com-
his air force with that of Major Gerard, he noted in his mander in chief of all the Allied armies, General Foch, it
diary: "I have never seen a more stunned group of people would be the crucial test of his career. The AEF, too,
than the officers of the 3d French Army headquarters, and would now face its first great trial. And to Billy Mitchell
for that matter, the troops as well." it would present the gravest challenge of the war.

Mitchell observed that the Germans were girding for On Bastille Day it seemed as if the zero hour had come.
"one great final campaign." As the atmosphere was being Mitchell was in Paris making a last-minute attempt to get
charged more and more with expectation, he seemed like a supply of new airplanes to the front. The Germans had
a veritable dynamo, flying over the front and to points of moved up masses of troops to various positions. While the
supply and various headquarters, and making preparations Allied commanders did not know exactly where the enemy
for the inevitable blow. He promoted Major Brereton from would strike, it was believed that the drive would be
the command of the 12th Aero Squadron to the leadership directed at the peak of the salient on the Marne.
of all attack operations. Brereton, like Mitchell, had also The evening of the fourteenth, Mitchell was having a
acquired the reputation among the pilots of being the kind late dinner in Paris. He was joined by Donald Brown of
of commander who "never assigned anyone to a mission the Red Cross. He expected to drive back to his head-
that he would not do himself." quarters at Haute Feuille. At ten minutes past midnight of

There was nothing orthodox about Brereton. He was July 15 the northern sky was lit up with great flashes and
a "radical" in air warfare. He demonstrated this on July 1, (Continued on page 97)
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Modern Missile technology has developed a vast

number of new fuels, each requiring special handling and storage.

The problem of safely and quickly transferring
these fuels from the storage areas to the missiles

is one which requires special equipment.
Fast Fuel Transfer systems (FFT),
developed by Flight Refueling, Inc.,
to increase range and payload of airplanes,
lend themselves admirably to these new applications.

The experience which Flight Refueling, Inc.,
has gained in research, design and production of
the FFT systems used on modern military aircraft
is already being applied to solve the complex problems
of split-second preparation of missiles
for operational use with greatest safety.

If you have a perplexing missile or aircraft fuel transfer problem,
Flight Refueling's engineers will be pleased
to discuss it with you and suggest methods
of applying the proved FFT principles.

ATTENTION ENGINEERS FlightRefueling,Inc.
Unusual career opportunities for engineering
personnel are available in new projects for
developing new fuel transfer systems. Write REPRESENTATIVESWest Coast: William E. Davis, Box 642, Inglewood, Calif.
Engineering Manager for details. REPRESENTAT : Dayton: Fred J. Kendall, Box 622, Far Hills Sta., Dayton 9,0.



the rumblin, of the distant huavy artillerv could be heard. and rushed over to the headquarters of General Liggett to
"I was certain that the main attack of the Germans was report his observations. He immediately made a similar
being launched," he jotted down in his diary, and invited report to Major Gerard of the 3d French Army. And then
Brown to join him if he wanted to see "the greatest battle he climbed into his car and drove to the headquarters of
in history." General Foch, where he went at once into conference with

A little before three o'clock in the morning Mitchell, his friend, Major Armengaud, general staff liaison officer
driving at breakneck speed, reached headquarters. "The of aviation.
whole sky was lighted up by the flash of the artillery on The Germans were pouring across the Marne, and it was
both sides," he noted. "Rockets and signals were appearing clear that there would be no holding them back by frontal
everywhere; searchlight beams were sweeping the skies; counterattacks. Mitchell proposed that the enemy's great
the buzz of airplanes going and coming, and the noise of supply base at Ferc-en-Tardenis be subjected to a massed
the bombs dropping, covered the whole line." attack from the air by all the available bombardment and

Mitchell began to issue orders disposing of his forces for pursuit units. This vas approved. "It was quite evident,"
action by daylight when Major Gerard with his aide, he recorded, "that, as the Germans were attacking at the
coming from army headquarters, were announced. The head of the salient of which the base was formed by Soissons
two French air officers were in a very perturbed state. No on one side and Rheims on the other, if we could get in
one wsas yet certain where the main blow would strike. from either side of the base, we could turn the whole Ger-
The Germans were pressing the sector of the 3d French man position and if successful, attack them in the rear and
Army along the Marne, \\here the Americans were en- perhaps destroy their whole army. It was the best chance
trenched at ChAiteau-Thierry, as well as that of the 4th that presented itself during the war and Marshal Foch was
French Army toward Rheims and the Champagne. The not slow to avail himself of it."

plan was clearly to drive south and enflank Paris, only forty Vord had spread along the front that an American pur-
miles away from the apex of the salient. It now appeared suit plane had flown over the enemy lines and discovered
that the French air division, due to a confusion in orders, the location of the bridges over which the Germans were
was not ieady to meet the enemy that morning, and it was sweeping across the Marne. "This flight by a pursuit plane
proposed to have the American and British squadrons patrol and the resulting information was, I think, unquestionably
the skies immediately. Mitchell saw no advantage to the one of the greatest flights of the entire war," wrote Haslett.
plan, feeling certain that it would lead to heavy and un- "I did not learn until several das later who the aviator
necessary losses. He proposed instead that a reconnaissance was. No one seemed to know, nor could we find any record
mission be carried out over the active front to find out on the regular reports." According to Haslett, Mitchell,
what the enemy was doing. Major Gerard agreed and left. whose aide he became after the Armistice, had scribbled

Mitciell decided to do his own reconnaissance. He lay a little note before leaving his headquarters on the solo
down and snatched a few minutes of sleep. He possessed mission and left it for his chief of operations, Capt. Phil
all his life this capacity to concentrate and relax at will. Roosevelt. The message said that in the event he did not
Before daybreak the commanding officer of the American return by eight o'clock that morning, Major Brereton should
air force was winging his way alone over the inferno below be notified to take command of the American air force at
and across the salient held by the Germans. Underneath the front. Roosevelt had been out all night, and the note
the ground troops were putting up terrific resistance. never reached him, as Mitchell returned in time to retrieve
Everybody was sure that all the bridges across the Marne it.
had beendestroed, and the word had gone out that the "It was singularly fortunate that the man who under-
enemy must not cross the river, took this hazardous mission was a rare tactician and strate-

Mitchell flew straight north. He had climbed high and gist," concludes Haslett. "He realized the awful truth
except for general artillery fire, he saw no unusual troop where the ordinary airman would not have conceived the
movements in the center of the large pocket which formed possibilities of such a situation. He knew that the biggest
the Chtiteau-Thierry salient. He then turned and flew up German army ever concentrated was on the move in a final
the Marne where the American sectors began. In the effort to intimidate and conquer the world. And when the
vicinity of jaulgonne he spotted a few Fokker planes whose flyers found out who had made that mysterious flight, our
pilots either did not see him or ignored him. He swooped morale was strengthened one hundred percent." The airmen
down low as he approached a turn in the Marne. It struck gloried in having a chief of such fighting caliber.
him as strange that the roads did not gleam with their Mitchell was strenuously at work on the forthcoming
usual whiteness. Suddenly he beheld east of Dormans five aerial assault on the base at Fere-en-Tardenois. In the
bridges spanning the river. It did not seem possible. meantime Colonel Hartney's 1st Pursuit Group was in the
Observing no German planes overhead, getting no atten- air nearly all the time. "I shall never forget July 15, 1918,
tion from any of the enemy antiaircraft guns, Mitchell de- as long as I live," he writes. "It seemed as if the whole
scended to within 500 feet of the ground. "The whitened German arm\, in desperation, simply hurled itself at our
roads were green with thousands of German troops driving part of the lines." In Berlin there was jubilation as reports
on toward the Marne with the steadiness and determination from the front told of the German troops marching on the
of a huge caterpillar," Maj. Elmer Haslett wrote in his way to Paris.
chronicle of this singular flight in his Luck on the Wing On July 16, at noon, British and American air squadrons
immediatelv after the war. launched a combined attack, bombing and blowing up a

The masses of stalwart German troops were streaming number of ammunition dumps. The Germans were taken
toward the five bridges, which turned out to be pontoons. completely by surprise by this attack in broad daylight,
Having made this discovery, Mitchell flew on in the direc- according to Mitchell, and were put on the defensive in
tion of Rheims. Here a crucial battle was going on. The the air, having to assemble unexpectedly a large force to
American infantry of the Sd Division was endeavoring to protect their bases in the rear. The British suffered a loss
stem the onslaught. Enemy planes were beginning to swarm of twelve planes in the operation.
in the sky. After reaching the field of the 1st Pursuit Group "We had found the Achilles heel of the German position
safely, Mitchell ordered an aerial attack upon the bridges (Continued on following page)
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north of the Marne and had seized the initiative in the out the permission of his superior officer, at a time when
air," Mitchell rejoiced. "It is the first case on record where air commanders could hardly be spared. His hesitation, it
we, with an inferior air force, were able to put the superior appeared, was occasioned by the thought of the extraordi-
air force on the defensive and attack whenever we pleased, nary blunder of Major Brown, in command of the 96th
without the danger of the Germans sending great masses Squadron, who had got lost in a fog while flying over a
of the pursuit aviation over to our side of the line. What quiet sector of the front and led his unit of five planes and
we could do if we had one thousand good airplanes instead their crews to land with him in enemy territory. The Cer-
of a measly two hundred and fifty!" mans captured the whole outfit with their machines intact,

In spite of this, with the Allied line broken in the cen- and had just dropped a message on one of the American
ter, Berlin was sure of having virtually achieved victory, airdromes, reading: "We thank von for the fine airplanes
But Mitchell's flight was beginning to affect the German and equipment which you have sent us, but what shall we
prospects. Foch was already setting the stage for a sur- do with the major?" Mitchell considered this the most dis-
prise move, the most decisive one in the war. In the night, graceful performance in the war. Should Brereton himself
in complete darkness and secrecy, American and French be taken prisoner as a result of some mishap, none of his
divisions were being shifted to the vicinity of Soissons, the friends, according to Haslett, "would be able to explain
dormant northern flank of the salient. In the daytime, to why, in his responsible position, he ever even started out
mislead German aerial observers, troop movements were on such a hazardous mission." However, at the last minute,
instituted in the direction of Rheims, to simulate the rush- he made and announced his decision:
ing of reinforcements there and to divert attention from the "Well, I guess Bill Mitchell can handle it all right, and
concentrations going on at the opposite flank. Mitchell was as he made that flight the other day by himself, I guess we
massing his air forces to support the scheduled surprise together can make this one."
blow at the base of the salient. Haslett narrates in his book how he quickly arrived at

"It was an operation fraught with the greatest impor- the realization that without fighter escorts it was useless to
tance for the Allies," commented Mitchell. "If it succeeded, keep searching the skies for enemy planes. He therefore
the Germans would have to retire from the Chitea-Thierry concentrated his attention on the ground, charting and
salient." And that vould spell the loss of Germany's last mapping everything he could observe. He describes the
chance on the Western front. war panorama as a wonder tour: "Imagine the solid and

In the early hours of July 18 the Allied armies, led by continuous barrage of thousands and thousands of shells
the Americans, struck at the German flank with terrific bursting in a line for miles and miles, the barking cannons
force. In the melee which followed. Mitchell's airmen were on each side, like so many ferocious dogs spitting fire, roads
at the forefront suffering grievous losses, but inflicting far filled with on-marching troops, coming up in formation
heavier ones on the enemy. For a while, in the course of from both sides, walking as it were into that veritable
this battle, everything seemed to hang in the balance. valley of death and destruction; the air filled with hostile
Would the Germans make a stand and hold their positions, planes and our whole safety depending upon the supposi-
or would they retreat rather than face being cut off from tion of being alone and so far behind the lines that the
behind the Marne? The Allied high command could get Germans would not realize the presence of an enemy
no answer to these questions. Yet it was extremely vital to plane."
find out what the Germans were doing. Mitchell ordered The flight was long, but successful. The information se-
Brereton to carry out a reconnaissance. Brereton called in cured was so startling that Brereton circled over the corp.
his chief of operations, Haslett. Short of personnel, the headquarters at La Ferte and dropped a message there.
Americans were stating on the job twenty hours a day. When they landed at the airdrome, where the other fliers

Brereton and Haslett agreed that to get the information were in the dark as to the mission, Brereton and Haslett
desired would involve a squadron of twenty-five planes, made for army headquarters with a full report. "We didn't
with a likely loss of eight planes and sixteen officers in the know whether we would be condemned for undertaking it
operation. The high command, aware of the depleted or congratulated upon its successful completion. . . . Brere-
American aviation, insisted that the mission would justify ton kept closed like a clam, while the position of my mouth
all losses. Haslett suggested that perhaps one "hard-boiled" was not unlike an oyster."
pilot and one observer with "guts" might accomplish the When the intelligence reached Major Gerard, the chief
necessary purpose. of the French air service, he came over immediately to

"If you're so hard-boiled and brave, why don't von tackle offer his congratulations to Brereton and Haslett. Mitchell
the mission just outlined," challenged Brereton. "Go ahead learned about it from the French, and he rushed over in
and win yourself the Croix de Bois (Cross of Wood)." jubilation. Brereton was out, but lie patted Haslett on the

"Well, Maj. L. H. Brereton, I'll go, you know that, and back. "When General Mitchell did that, I knew we had
I'll get the information, but I can't pilot a plane," retorted done something," observed Haslett.
Haslett hotly. "I am the observer. If you will order a pilot Soon enough the findings of Brereton and Haslett were
for me, there will be no further delay. communicated by General Degoutte all along the line:

Haslett had of course been baiting Brereton to join him "The enemy is in retreat on all our fronts."-END
on the perilous errand. And now he saw the taunting,
larm Brereton suddenly turn into the milk of human kind-
ness itself. He replied: ABOUT THE AUTHOR

"Well, Elmer, we have never asked anyone yet to do Isaac Don Levine, a veteran writer on historical, political
what we would not do ourselves. If you want to go on that and military affairs, noted for studies of Soviet Russia,
mission, I'll go with you." has contributecl frcqurently to national publications. In

Haslett has described this mission as "Brereton's famous preparing his account of General Alitchell's contributions to
flight," although it was just as much Haslett's famous flight. airporcer, lie deled deeply into the privatc files of the late
The two officers made for the airdrome, where a plane had generaland had the cooperation of manyof Mitchell'sclosest
been ordered in readiness. When they were already aboard, friends and associates, building his sources into an authori-
Brerton hesitated, for he realized that he was going with- tative and colorful story. Mr. Levine lives in Waldorf, Ad.
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NEW PROVEN COURSE AND DISTANCE COMPUTING SYSTEM
SOLVES YOUR NAVIGATION PROBLEM-FICo's ASN-7

The flight-tested ASN-7 answers every navigational question the pilot can

ask. Self-contained, automatic, this dead reckoning system is revolutionizing

aerial navigation. In operation, the pilot sets in the latitude and longitude of

his take-off point and of his destination, and the system guides him in -

regardless of how his course changes, regardless of distance, and without

air-ground or ground-air communication. Alternate destinations can be FLIGHT INDICATOR of Mis system dis-
inserted and stored. plays ground track, required course,

heading error, and distance to the

This FICo system can be installed in any aircraft-from jet fighters to tankers, destination.

bombers, transports and airliners. And it is in production now! It is smaller

in size and lighter in weight than any comparable navigation system now

in existence, and offers extreme accuracy. The ASN-7 features automatic

variation and can be supplied with polar capabilities, automatic fix correc-

tion, and automatic drift and ground speed. For additional information.

write to Airborne Equipment Department, Ford Instrument Co., on your

letterhead.

FORD INSTRUMENT CO.
DIVISION OF SPERRY RAND CORPORATION COMPUTER CONTROL feeds wind,

31-10 Thomson Avenue, Long Island City 1, New York variation, and destination data into
Beverly Hills, Calif. Dayton, Ohio the system. It displays present position,

ENGINEERS wind speed and direction, variation,
of unusual abilities con find a future at FORD INSTRUMENT COMPANY. Write for utornation. and destination coordinates.
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RAPID

RACE* eliminates slow, time-consuming
manual tests by electronically checking
complete weapon system such as missile
or aircraft. Operating on initial assump-
tion that system is functioning properly. b i g -
RACE speeds through primary test of
over-all system or major sub-systems. If
fault exists, RACE signals "no-go". then
isolates fault through secondary tests.
Complete job is done in only minutes. 1008HOURS

AUTOMATIC

Advanced design eliminates chance of
human error by use of standard computer
techniques of programming. memory.
digital and analog comparison. Signal
generators include electrical, electronic,
hydraulic and pneumatic signal sources.
as required to actuate circuits or simulate
system signals for comparison with stand-
ard reference signals. 1009 HOURS

CHECKOUT

RACE not only pinpoints weanon defect
-it also flashes on control console screen
location, name of faulty unit, down-time
involved, location of spare, type of tech-
nical work required, system power and
arming conditions for safe repair. Simul-
taneously. punched maintenance card with
complete. detailed ilstructions for repair
is automaticall ejected. 1025 HOURS

EQUIPMENT

Design flexibility adapts RACE for use
at operational sites in pre-launch and pre-
flight check-out. for in-flight testing,. for
maintenance areas and overhatl depots.
Current and future applications include
missile data reduction stations, shipborne
and airborne radar. automatic navigation
systems, aerial reconnaissance systems,
ground fire control systems and missile 1030HOURS
guidance systems.

T.M. MICROWAVE ELECTRONICS DIVISION

Today Sperry is working closely with all branches of the military-Army. Navy
and Air Force - in applying RACE to major weapon and defense systems. For
more information on RACE, write our Microwave Electronics Division. SPIRBY OGreat NVeck. New/ York'

DIVISION OF SPERRY RAND CORPORAI
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CONVAIR ./ET 880

Fastest at 615 mile,, an hour. the Convair Jet 88S0 alsoi
desi'2ned in even\ detail to lead the way in luxury. Hitha

xc:itin,, new interi ors by, world-famed'( designers and
C'onvair's traditionally excellent engineering'. the 880

V0LICO 110 f'iws[ ... finst aIT tftUVCl1in the nieW je/ (lffe.

MI Among airlines to first offerCONVAIRConvair 880 Jet-Liner service will be

TWA * DELTA
A DIVISiON OF GENERAL DYNAMICS CORPORATION TRANSCONTINENTAL, S.A. !Arcen;tinu


